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1. rIEJrb OCBOBHVTfl l\I/cqr{IlrprHbr
Ifen-arwu ocBoeHI4rI nvrcr\vrnnLtrr <<JlasepHarr rexHrrKa)) rrBJi-rrerorr llacruzper{r{e

u yrny6.ueHl4e zsauvtit cryAeHToB npr{ H3yrneHr4Lr ocHoB cpzszru r4 lexHprKa Jra3epoB,

o3HaKOMJleI{Ze C COBpeMeHHbIM COCTO}IHr4eM rr [epcler(Tr4BaMr4 'pa3BWT;,4fl la:lepuoir

cpusurcu I4 TexHLIKI4, IroJIyr{eHI4e npaKrr4qeer(r4x HaBbrKoB upz padc)l'e c Jra3e (ran:a Lr

[pZ I{OOJIOAOBAHVLI VX XapaI(TepI4QTLIK UIII4 pacnpocTp&LIOHI]IL Jla3eprloro

r43nyqer1vfl,

3a71auu Ar{c qurrJur Hbr :

o ctboprrll4poBarb npeAcraBJleHl4.tr o [per4My[{ecrBax r4 Hen:ogTarKax 1a3epa

I(aK rr cTOr-IHr4Ka Ia3nylqelJldfl;

. u3y.9:krrb ocFIoBbI na3epHofi cpuszmr4 14 TexHut<u, $nzr4qe(tKr4x npoqeccoB,

npoucxclll.sull4x B Jla3epax, [pIrHIII4IloB geitcrnux pa3fluqHbrx ']tztrol3 na3epnblx

cI4CTeM, I4X ',rexHl4rleclgze Xapal(Tepvc^tvrKr4I4 I(OHCTpyI(TI4BIILre SJreA4erItr,t, onoco6u

I{ MeroAlbr rr3MepeH[fl ilapaMerpoB na3ep}rof o r43nyqerrLrtt;

o upao6pereHl4e HaBbIKoB nplrMeHeHr4.rr na3epon e npzSopil( 14 c)r4crextax.

2. MECTO ArICqUrIrI4r-Ibr B cTpyKTI/pE OfrOfI BO

fluoquul]4ua <Iasepual rexHI4Ka)) orHocr.{Tcrr K Sasonofi \r,aerv CTIIOIT.

flporpalrnra rpeAHa3llar{eFla Anfl rroAroroBKr4 Sanananpon rro rler[paBJrer{n]o

12.03.05 lla:epHa-s rexHtrKa rr Jla3epHbre rexHorrorzz. OcsoBonoJri,rrarorqali KyFlc

"Jla:epuax lexHZKa" -utrraerctr s 7 ce\aecrpe r4 lazupyer.afl Ha parrer3 rToryqeHHr)rx

3HaHH-sx cryAeHT'on, upuoSpereFIHI'IX B Kypoax drusrzxu, ocHoB olrrrr4Krr, Teopw

rIoJIf,, oOl{oEt I{BaHToBofi enerrpoHl4KI4, na3epHbrx rz3MepeHr4ft" Orr rra[par]JreH pa

yrnySnerrze :nauufi cryIeHToB trpv r{3yqeHr4r4 rexHr4rs{ Jril:}e])oB, [oJryqeHue

[paKTI4rIecKIrx HaBbIKoB rrpvr pa6ore c na3epaMr{ 14 r]pu r4coJreAoR aHur4

x ap aKTep uc r:r4K p ac np o cTp aIJeI{Lrfl n a3 ep H o |o z3Jlyrr eHr4.s.

3uan;ut, flonyrreHHble B paMKax Lr3yLreHVtI4aHnoii Aacl\r4trJrvH]r,r, Mor.y.r dr,lrn

lp r4M e H eHbr AJrr l]'ailvrc aHvr{ B brnyO Kn o ft xs ar uLuxa4uo nu o fi p a5 or u

3. K OMITIT rEHUr4I4 OE)rqAIO rrlEf O C tr, o opMupr/ Elt,rblll B
p Ii,3I/JIb TATE O CB O E HVIfl trIIC UI4IIIUFIbI



B rrpoqecce ocBoeHr4-s AaHHofi Ar{ rlulnr4Frbr cryAeHT r]roprranpyer LI

AeMoHo',rpullyer cneAyroqze up o Q ec cr4oHaJrbHbre KoMrereHr{r4r4 :

1) cuocoSnocrb I( HaJIaAKe, uacrpofir<e, rocrr4p BKe Lr orr,rruofr rpoBepr(e

nprz6opon r4 cr4creM (IIK-a);

2) cnocodnocrr' K aHanlt:y, pacvery, npoer(:Tr4poBaHi4ro w

KOHCTPYI4POBAHT4IO B COOTBCTC"TBI4VI C TEXIII4I{ECKIIM 3ATALII4E]V TT4IIOI]bIX CI4CTEM.

upa6opoe, ,4erateit I4 y3noB Ha cxeMorexHr4r{ecKoM 14 3JreMeHTHCrM ypoBl1rx (IIJK-

s);

3) clocoSHocrr K oIIeHKe rexHoJrofllr{Hocrrr u rexFroJrofr{qecKor\4y

KoHTpo'1,trc IIpocrblx v cpe4uefr cJlo,)ItHocrr4 KoHcrpyKTopgl4l4l peruegufi,

paspaSorxe rI4rIoBbIX rrpoqeccoB KoHTporrf, rrapaMerpoB ]\4exaFrr4qecKr,IX,

orrrrrrecKHx r4 orrrHKo-sneKrpoHHbrx 4eraneft rr y3noB (lIK-6);

4) roroBHoorb K yrlaarrllo B MoFrraxe, HaJraAKe, nacrpofi.F(e, roc'rr4poBKe,

r4Qrrbrrarrvflx, cAat{e B oKcrtnyarar{zrc o[bITHbIX oSpasqor:i, cepBr{cFloM

o6cryrxun aHvrw 14 peMoHre rexHaKr4 (1tr(-7).

B pe3ynbrare ocBoeHl4.a Ar4our4rrnrrHbr odyuarorq vircs Aorr)KOFr

A eMo H crprzp oB arb cneAyrorqr4e p e3ynbrarbl. o 6p a^: on anzx :

1) iluarr,:

- ocoSensocrr.r npr4MeHeHvrfl na3epon n lpzSopax v cr4cr,gMax ; ,

- ocHoBHbIe xapaKTepucrLrKll u HailpaBneHr4.s acilorrb3oBa]lii,r4fl Jra3epHo|o

U3ilyr{eHI'ItI B HayTIHLIX nccJIeAOBaHI{rIX Z upOLI3BOACTBeH}IOfi reXnol Ot4vr:

- ocHoBbI la:epuofi Szsrzxz v rexHl4nr4, $usn.rec.rcze rrpo{ecclr,

rlpol4cxoAstllue B Jla3epax, [pI{HuHtI geitctnux pa3nzqHL]tx rrrrroB, ux

Te.KHI4rIeCKI4e XapaKTepr4crr4KLl I4 KOHCTpyKTI{BHbIe STIeMeHTLI H Ctr4CTeMhI,

cuoc o 6r,r 14 MeroAbI rr3Mep eH vfl nap aMerpoB rras epHor.o r43 Jryqeqzj{.

2) Vruerr: - aHanLsr4poBarb noaraBJreHFryro rpoeKTHyro 3a4aqy n o6racrn
la:epuori TexHrrKrr z rexHorror:zla Ha ocHoBe no4dop a u vsyLrerrvfl )rktrellarypHr,rx 14

tI ATEHTHI,IX I4CT'OLIHI4KOB ;

3) B.uaAers:



- IlpeIcraBJreHI4eM O npel4MylrlecrBax r{ HeAocrarKax na3epa r(aK r4c)ltorlHr4r{a

u3Jlyl{eHvrfl.

-yMeFIZeM I4 yr{acrBoBarb B pa3pa6orKe 4)yHKr{r4oHa.rrLr{brx tr crpyKrypur,rx

cxeM I{a ypoBHe MoAyneft y:non 14 sJIeMeHToB na3epuoii roxnvrKtt 14 3T,arr,oB

Jra:i epHbrx rexHoJrof vtit ta 3 aAaFrHbrM TexHr4r{e cxnu Tp e5 o B aHr4rrM.

4. CTPyKTI/PA U COAEPXTAHUII AUCUI4IIJII4IILI
Oduia;r rpyAoeMKoorb Al4cul{nnr4Hbr cocraBJrrler 5 ga.{erHbrx eAr{Hr4rlr,r, 1i30

r{acoB.
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TEMbI, PA3AEILT AI{CUI4fIJILIIIbI :

IEK]q|ZI][r
Pa:4el 1. llpuuqr4urJ AerUc rBr4fl na3epoB.

Jlercquq 1. Onpe4eneHl4e na3epa KaK npuSopa. Ponr na3epoB ts coBpeMeHr{oM
tIpI46opocrpoeFII4I,I. Cpanueuve na3epa c Apyrr4Mr4 Lrcroqrrvr(aMz orreprrzrr4. Kpar:xurt
uaropuLlecKLrft oqepK. ConpeveHHoe cocro-sHr4e I{ [epcneKTr4Bbr pa3]]LlTvrflna:]epoB.
Jlercqufl 2. 3HeprernqecKr{e ypoBHr{ aroMoB, rroHoB 14 MoneK)/.n, ouru'recr<ae
llepexolbr. llorlorqeuue, crroHTaHHoe 14 BbrHy]r{AeHHoe r43Jryrre)Htre, Anrannas
cpeAa I4 l4HBepcvrfl lF.aaereFlFlocrefi. Cnocodbl co3AarrLrfl LrHBepcLrvr B pa3JrzrqHbr.K

cpeAax. Ycute:uue cBera B peaJlbl{ofi cpe4e. Koe$SzrIr4eHT noreptr," I-Iacr,rr-qenae
yavneHwfl.

Pas4el 2" Clpyr<rypHafl. cxeMa na3epa.

Jlercrlug 1. Ocsonuue srreMeHTbr Jra3epa

rroJlolr(r4TeJrE,Hofi oSparHofi cBq3bro. Polr
v ux ponE,. Ila:rep K€rK ycr{Jrr,ITeJrrr c

cfIoHTaHFIOfO li3JlyqeFlrlfl Il oe3BL1,lr4l4



reHepar{vu. Knaccr4 Sur<aqzx na3epoB.

JIercrIHq 2. Ocnonru,re cnoficrna Jra3epHoro r43lryrreHzrfl: M:or{oxpoMarllr{Hoclb,
KorepOIITHOcrb, I{anpaBneHrfocrb, ,rpt(ocrb, rro[apr43oBaFrr{ocub. C]rroco6r,t
lIonyqeFlHt STHX ceofrcrn or odrrqur,rx r4cror{HnKoB v u}( HeJ:Ioora.fxi4.

llpeznryrqecrBa Jla3epa r(aK r4cror{Hur(a r43JryrreHur, Br,rreKaroil_lr4e r43 ero csolic,rB
Ll3nyqeHLrfl.

Jlercqufl 3. Olrzqecrne pe3oHaropbl. JPe:onarop KaK ourz.{ecr(zii BOJruoBOll.

florepn v3nyqeHr4fl vr 4odporuocrr, pe3oHa'ropa, pe3or{aHcn:bre csoftcrna"
Ycrofiqvsbre 14 ueycrofiuaBble pe3ouaropr,r" Mo4br pe3oHaropa 14 u)< o6ognaqenue.
llnocruil u r<ou$oxamnrrfi pe3oHaropbr rz rax ceoficrea. OcHoerbre illloqeccbr,
npol4cxo,4-sulne B aKTI4BHOM pe3OHarope: ycr4Jier,rr4e v fiore]tz MorI,Hoc.rIi,

Soprr,rzpoBaHl4e MoAoBoro cocraBa r43nyr{eHzrr, c[eKTpaJrbFrbrx xapilKTep vre11,r4K.

ercuuq 4. Cuoco6rr co3Aa.HLIt{ vrHBepcvw B pa3[r4qHbD( cpeAa)(" Orr.n.recKaq
HaKar{Kat. Cucrelrlr orrl4r{ecKofi IraKa.Ira. Cxopocrb Lr eQ$errrzBHoorb onr.uqecx<til
HaI(arIKI'[. 3lexrpoHuar HaKarIKa. BosSy>n4eHr4e 3JreKTpor{trbrr\l yAapoM,
3$$exlaBHocrb FIaKar{Ku. Ee ocoSennocru v ueAocrarr{ri. Bos6yirc2leHr4e
[ocpeAcrBoM pe3ouancnofr [epeAarrr4 3Hepfr4r4. vlpyrze z Heyrrp)/f]4e coy/lapeFrr4.q,
Celextznurte clocodr,r FIaKarIKu: Soro4ucc or\Lrar\vtr, drcrrcleos6y)KAerr14e.
3rexrponrtt,rfi nyuor<.

Jlercqun 5. Ilapanrerpbr Lr xapaKTepI4crI{KI4 Jla3epr{oro r43Jryq elutt:3}reprerr.rqeeKue,
BpeMeHrIbIe, cnel(TpanbHble, [pocrpaHcrBeHrlble v Ap. Pacxo,4unac)crr,,, Alrr4rra
BoJrHbr. IloH-sirze 6rz>xnefi rr AaJrbHefi sourr, pa3Mep [yr{Ka, Sop,,ra Borr}roBoro

$p oHra. 3xcnlyarar{r{oFrHbre rrap aMerpr,r na3 ep o B.

JIeKgnq 6. Perxnu paSorrr na3epoB, OcoSeHuocrr.r ocHoBr,rbrX pe)Kr,rMoB. penruH,r

ceo6o4uofi reHepaqlzl4. Pentuvt MoAynrtq?rr4 4o5polnocru pe3on aroper" pcxgt v
cuHxpoFtlr3arryrul uo4. MnoroMoAoBrrfi, o4nouo4oeuti rr oAr1o.1ac1grHnrfr p€)r(r4Mrrr

feHepaqau rrasepa.

PasAer 3. 'fexrruKa pa3Jrrrqrrbrx Br{AoB Jra3cpoB"

Jlercur'rq 1. IftraccradlvKar\r4fllrrr4nbr na3epoB. KrracczrdrvrKarJ4tr 10 1r4rry axrqsnoI
cpeAbl' Itnaccacf LrKaL\vfl tro croco5y uaxa'tr<n" Itlaccacpur<aqufr ro ]pexr4My
pa6orut. lhaeutte .4ocrol4HcrBa rL HeAocrarKrz ocHoBrrr,rx rr4 [or] JIeBfipoB,
Iercqnq 2. fasonr,re nznepbl. O6ruue ocoSeHnocrv 14 Tr4rrbr rasoBbrx Jra3epon.
Odecne'leHl4e I4HBepctru B ra3oBbrx na3epax. fasoebre rra3epbl Fra uerirparutrr,rx
aroMax. tr4onnrre rla3epr,I. Ia^:eprr Ha lapax MeraJrnoB. MoreryJ]-spHbre r-a3oBbre
na3epbl. Tpe6onaHnx x paSoqeMy BelqecrBy MorqFrbrx ra3oBbrx rra3epoB e BF,rcoKZ.M

K|IA. M[exaHHsM r{HBepczz. Polr a3ora u rerrr4fl. coz - ,rra3el]br ,3 rrpo/{onluoz
rpoKarlKoil' CO2 - na3epbl c rorepe.IHoii npoKaqKotii rasa. TEA rllOz - Jl€Bepr,r,
faso4zHaMl4qecKl4e na3epEl. Jlasepr,r Ha oKcr4Mepax. Xzn4u.{ecKr4e Jra3ep[,I.
Ielcquq 3. 'fnep4oreJllHr,Ie na3epbl Odulze oco6euno erl Lr rr{rrbr .rlEepAoreJrbr{brx



na3epoB. Crzcreurr onrnrlecKofi uarca.{xzr. Ar<ranHrre cpeAbr. TpexyponHeBbre 14

rlerblpexypoBHeRble rBepAoreJlbHble na3epll. llepecrpalzrlaeMbre 'r'B0pAoreJrbr{bre

Jla3epbr. flepcner<raBHbr pasBurvrfl .

Jlercqur{ 4. Xz4r<ocrHbre Jrasepbr.

OSrqne ocodeunocru 14 TI4IIbI )Is4AKoc'rr{brx na3epoB. jfa:repnr Ha pacrBopilx
opraHzqecKr4x xpacurelefr. YlpasneHze cneKTpoM I43JryEreHlar )r(r4AKOcrrrE,IX

na3epoB.

Jlcrcuufl 5. florynpoBollrlzr(oBbre na3epbr.

O6utue oco6enuocrra. Cos4auze vrHBeper4Lr B [onynpoBoAHrrx:ax. ,[aseprr c
sneKrpoHIrofi naxa'{xofi. tr4u>xenquoHHbre Jra3epbr. Jlaseprr Ha rovroc:rpyr1:T'ypax 14

ferepoorpyKrypax.
fercuurr (. JIa:epr,I Ha ceoSoAHbIX 3neKTpoHax, peHTreHoBcKr4e rr freMr\4a - na3epbr.
o c n o eHnre o c o 5 e Hn o crl4, np o 6nerr,rr'I H TeHA e H rJtlv p,a3Bkrrzrr,

Jlercuurr 7' KoucrpyrrlrBHble ocodeuuoerr4 oJreMeHToB na3epoB pa3Jrurr{Hbrx rtr{[c,B"
Texunr<a Sesonacnoe'tv npu pa6ore c railepaM:a. Tpe6onanue, FropN{bl v npaBz1a
SesonacuocrI4 npz npoLI3Bo,AcrBe, MoHTair{e, rocrr4poBKe u pa6ore a na3eF)aMV n
ira3epHlltul4 ycral-IoBKaMI4. llpanaeueFrrre na3epoB H TeHAeHl\krr4tr)asBvr1u:t.

JIAB OPAT OI'I{bIB 3AII,STVI fl
1. Texurlra 6esouacHocrrr npupaSore c .rra3epHbrMr4 KoMrrJreKc€r.Nrrz. 4'r
2. Csoficrna na3epHoro a3.[yr{eFrv.f,. 4,1

3. Zocle4onarrve cnoficrs orrr4rrecKr4x pe3oHaropoB. 4,I
4. Izlccre4onatvre paSorrr Jra3epa B pexrdMe MoAynrrrlnz 4odpo1:ro,crr{
pe3oHaropa.

5. Zccle4oeaHr4e paSorrr B pe)Kr4Me crrHxpoHrr3ar\avr MoA"

6. I4cclerqonaH:ze xapaKTepvci.uKl43nyr{eHr4-s nonyrrpoBoAHr4KoBoro Jra3ep.

8.I

4.r

4'r

Arclu e H tr e u r,rHTepa KTrr BHrre {rop uu o6yv eulrn
C qelrro SopurzpoBaHufl pr pa3BkrrLrx npoQeccr4onaJrbHbrx lraBbrKon cr.y'l(er1r,clB

B yue6uolr IIpoqecce I4clronr,3ylorc.s aKTr{BHbre v r4FrrepaKTprBr{bre cpopnrsr

[poBeAeHWfl saHtITVfr (rouuuorepHblx cvMynflr]vil, pas6op Kor-rKpor):rF,rx ctrryarlrali)

B cor{eraFrvrlr, a BLreay4uropuofi pa5oroff.

Canroc'roflTerl,Haq pa6ora cryAerrroB

4v

4't

7 . Texuolou4LrecKr4e ocodeHuo crv CO2 - na3ep

8, tr4Af:Nd Jra3ep

5. O BPA3OBATEJIbI{},IE'TEXHOJIOTI4I4



Cantocro.qreJlbrraf, (nueayluropuar) pa6ora cryAeHroB BKJrroqaer

3aKpelJIeHI4e reoperl4rrecKolro MuTepvana npr4 tIo.4foTOBKe K EibIllOJrHeHrZtrO

YrH4rrBkr,[yalruofi 4olr,taurueil pa6orrr. Ocnona caMocro-rrlenrnoii pa6o6r

u3yqeHl4e nllTepaTypbl IIO peKoMeHAoBaI{HbiM I,ICTOtIHI4KaIU vI MerToAZqecKLIM

yKa3aHl?{flM .4JIt caMocro.trrelrHofi pa5orr,r, pelxeHr4e BbrAaFrHbrx nperroAarBareJreM

npaKTI4Kr4 3aAari.

My.nslurue4uiiusre rexHoJroruu o6yveuun

Heroropue I43 neKI{HoI{FIbIX I4 [paKTurrecKr4x zanxruit [poBoI(J{Tc.q B Bu,(e

upeseuraqnfr B MynbrrrMq\uituoit ayr\r4ropr4u (uanpzr,aep, a..yr. 420-3) c

v c[oJrb3i o B aHr4eM KoMrlbroTepr{of o np o eKTOpa,

Jlercqun rrpr{r'JrarueHHbrx crreqr{aJrr{croB

llnaHupyerctl rlpo B eAeHZe rerqzfi npr{ rnarrreHHr,rx crequaJrr4 (lro B.

6. OIIEHOIIHbIE CPEACTIiA T\TIfl TIIKI/IUETO KOHTPO JIfl
I/CIIEBABMOCTI4, IIPOMEXTT/TOIIHOIZ ATTECIIAIIUA tro
UTOI-AM OCBOEHUq AI{CUIIfIII4HbI UT }rqEFI.IO-
N4IETOAI4IIECI{OE OEECIIETIEHUE CAMOCt0tIIEJIrHOITI
PAEOTbI CTI/trEHTOB

a) Bonpocrr pefr ruur-KouTporq :

Pefirunr-rconrpolr" 1

1. Cpanueuue rra3epa c ApyraMrr lrcroqHr4KaMLr oHeprr4r4.

2. CnocoSrr ca3l\aHLrfl r4HBepcza B pa3nuLrHbrx cpetrax.

3. VrsZJreHx{e cBera B peaJ|;Hofi cpe4e. KoeS$HrIureHr norepb,

Hiacrr ulen r4e y cvneuufl 
"

P cur c rr o HTar{H o ro u3nyr{ eHwfl. B p a3r\vrrr4r4 re H ep ar{r4r4.

Cnoco6r'r nonyrreHrzfl csoficra na3epoB (uouc'xpoMar(qHocrb,

KclfepeHTHocrb, HanpaB.[eHHocrb, rpKocrb, non,spr43oBaHHocrt)) or o6r,tuHrx

AC)TOqHI4KOB II I4X HENOC'IATKI{.

Peiirnur-nonrpolr 2

1. [o6porHocrb pe3oHaropa, norepr{ r43ryqeHr4-s u pe3oHaHcFrbre ,onoficlsa.

4.

5.

6.



2. Mo4r,r pe3oHaropa v vx oSogHa.lenue.

3. OtrruqecKa-f, HaKarIKa. Cropocrr u eSQeKTr4BHOcrb orrr{qecrcofi HaKerr{Kr,r"

4 . 3rer<rp o uHa.rr HaKartca. 3 Q S eKTrrBHo crb HaKar{rfl,r.

5. BosSyx4eHl4e rocpeAcrBoM pe3onaucsofi nepeAarrr4 3Heprrlrr4, Vrrpyrze z

Heynpyfr4e coyAap eHr4rr.

6. H.asoezre -rrBJreHr4e:

Ylrenrureuue I4HTeHcI4BHocrI4 olrrrzqecKoro u3ryLreHu.q, npoxoAr{Il1efo rrepe3

MareprranbHyro cpeAy, sa c.{er npoqeccoB ero B3ar4Monefi.crsuq co cpe4ofi;

Pefir'unr-rcourpolr, 3

1 . O:rltertre yrBep)KAe Hvrfl , xapaKTepHbr Ans cnoHTaHHoro r43.r ryqerra.q :

. K0fepeHTHoe;

O HEKOfEPEIITHOE;

o coHarrpaBJreHoe nos6yx4arouleM.y noroKy;

o Bepo{lHocrb nepexoAa Ha cla6ulrsr,rft ypoBeHb 3aBVcr4T or

I{HTeHcr4BHo crr4 rraAalo qerZ e olrrnr ;

o BeporlTHocrb nepexoAa Ha cla6lrrr,urrfi ypoBeHb 3etBLravr or

BpeMeHr4 )Kr43Hr4 ua nos6yNI[eHHoM ypoBHe;

o r{14cJIO KBaHTOB CBera [pI4 rlepexoAax r43 -ocHoI]HOfo )la

nosdy>It4euHufi ypoBeHb panH.serc tr qr4cny KBaHToB r4crryqeHHErx B

odparurrx lepexoAax;

o r{acrora SneKTpoMafHI{THofo I43nyrreHvrfl orpeAenflercr pa3Hoc'tblo

erreprnfi no:SyN4errHofo r4 ocHoBr{oro ypoErHefi cucrevrr,r;

. qacrora u3nyrreHr4fl paBna qacrore nosSylx4aroqero rroloKa;

o He coBilaAaer no Sa:e r4 HanpaBJreHrzro.

2. flepeurzclnrr OCFIOBFIbIE SJIEMEHT'I'I

na3epa:

3. {afire rnaccz$aKaru4}o na3epoB ro TvrrLy axrunnofi

cpeAbr:

4. C)ruerl,re yrBep)KAeHr4.s, xapaKrepHbr Anrr pex{rrMa cno6o4uofi



|eHeparu4rr:

o HenpepbrBHbrfi pelr(r4M pa6orrr;

o r4 MrryJr s c:r,:.;'it I uyrnynb c H o -il ep 14 oAr4r{e crzfi p e}Kr4M ;

. oAHoMo4onrrfr cocraB I{3nyr{eHr4rr;

o MHofoIlto4onrrfi cocran z3nyrreHl4.[;

O NOTEPII B PE3OHATOPE OCTAIOTC.I HCI43MEHHbIMI{;

o pe3Koe r43MeHeHr4e 4o6porHocrr4 pe3oHaropa;

O MOHOXPOMATI4IIHOE V3NYqEFIZE;

o MoAynflr\wfl rrorepb B pe3oHa'rope Anfl )KecrKofo :raKperrneHr4rr

Sasonux orHorueHrzfi ueN4y MoAaMr,r;

o AJrrrreJlr,Hoorb LrMnynbcoe - 10-ls - I0 -12 
c;

o Br,rcoKl4e MoIr{HocTr{ feFlepaql4rr.

5. {anuoe yrBepxAeHrze Bepuo

AIIfl

llpozsnonrurtfi ryq, [ocreAoBareJrbHo orpax(a.rrcb or Ka)r{Aofo rI3 3epKaJr

pe3oHaropa ocraera.f, B npeAenax ofpaHzrreunofi oStactu.

6. Cootrecare BbraKa3brBaHr4e rro rarraM ra3oBbrx rra3epoB:

vrsnyuate.nrnrrfi nepexor ocyrlecrB rrflerafl rra Mex,Ay ypoBH_sMr4

BO3oy)KAeHHbrX MOneKyn -

wr'yuaronrnrrfi repexoA ocyu{ecrBr,serc-s tfa Me}KAy ypoBHrrMrr

zoHr43rrpoBaHHbrx aToMoB -

Zsr;rys1'eruur,rft nepexoA ocy[]ecrB rrflerefl. ua Me]r(Ay ypoBHrr\4r4

uefirpalnHbrx aroMoB -

l1:r1r.qa1srurr'rfi [epexoA ooyurecrBr-flerc-s Ha Me]nAy .ypoBH-sMr4

uefrrpalrHbrx MOJreKyn -

6) noupocbr K oK3aMerry rro AncqnrrJrrrHe:

1. 3ueprerzqecKl4e, BpeMeHHbIe, cleKTpanbHbre u [pocrpi]HcrneHrrbre

xapaKTepLroTvrKtr na3epHoro I{3Jryrre.uv.fl. Facxo,4r4Mocrb, AJrr4}ra BoJIIlbr.



Ilon.qrze 6rrux:E'eir 14 AanbHefi sourr, pa3Mep rr rrKa, cpoprra Bo.[r]oBoro
x

cpporJra.

2. I'a^:onue na3epbr ua uefirpaJrbHbrx aroMax.

3. Oco6euuocrl4 ocHoBHbIX pe)KI4MoB paSorrr na3epoB: pexr4l/r r;no5o4,uoi

feHeparlrrr4, pex{r4M MoAyn{qr{r4 4oSporHocrn pe3oHaropa, pe}r(r4M

cr{HxpoHr43ar\uv MoA.

4. CnocoSrr co3raHr/u vHBepavkr B pa3rzrrHbrx cpeAax. ,Crcopocrr 14

s S SerrraBHocrb KaxAOro BLrAa uaKar{Krr.

5. O5[{kre oco6euuoartr v rr{rrbr rBepAoreJrr,Hbrx Jra3epoB,

6. f'exnuxa Segonacuocrr.r npz pa6ore c na3epaMa.

7. rlorepz u3nyqeqvrfl. Lr 4o6poruocm pe3oHaropa, pe3onaHcHbre

cnoficrea. VcrofirruBbre v Heycrofivr{Bbre pe3oHaropbr" Mo/lu

pe3oHa'ropa u vx o6osua.Ienrze. lllo crcnfi a r<ou$oranrurrfi p03oHaropbr

U; UX CBOLICTBA.

8. Co:p;aHue unBepa:zra FraceJreHHocrr4 B nonylpoBoAHr4Kax.

9. T'exsurca SesouacHocrr{ upupaSore c na3epaMr{.

I 0 
" 
ocncleHbre npoqeccbr, npoucxoA.srq [{e B aKTrrBHoM pe3oHaropre,

1 1.)lftaarcocrFrbre Jra3epbr. VupanneHr4e crreKTpoM u3Jryr{ eLrLrfl )Kr1iu(ocrr{brx

na3epoB.

12.C)cnonnr,re csoficrBa Jra3epHoro r43rtyLreHu.q. Cnoco6ror loly.t;eHvrfl 3Tr4x

ceoitcrB or oSrr.rHbIX I4cror{HI4KoB Lr vrx HeAocrarxu, llpt:r,rMyu{ecrna

na3epa KaK I4CTOT{HI4Ka kI3JIyrIeHLIfl, BbITeKalOUlI4e VIil efcr CeOLtCre

r43nyrIellafl.

1 3 . f asogzHaMr4LrecKr4e Jra3epbr.

l4.Knaccu$urcaqnfl u rvrrrbr rla3epoB. lftracczsvKar\trfl rro rr4ny ax,rusnofr

cpeAbl. KnaccuSlzKal{Iz.s no cnocody HaKaLrKH. Knaccu{rvKatJtrfl rro

pe)KI4My pa6orrr. flanurte AocronHarBa v HeAocrarKr4 ocr{oBHbrx

TrarroB na3epoB.

l5.Z.ouuue na3epbr. Ia:epu Ha napax MeranJroB.

l6.IIa:ep KaK ycl4nl{Terlb c rlonox(rz'remuofi odparHoil eBjr3bro, Frur



c)rl oFrTa.HH o f o r43 fiyrr eHprfl B p a3 Br4 Tr4r{ f e Fr ep ar{r4r4.

lT .Onucutl oco6eurlocrr{ paSoru rBepAoreJrbHbrx Jra3epoB, pa(5otaro ulzx

rro 3-yponuesofi czcreMe.

l8.Oco6eHHocrrr ra3oBbrx na3epoB (<*> rz <<->>)

l9.Ocuosubre oJreMeHTbr na3epa r4 zx ponb.

20.llEA CO2 - na3epbr. XuMz.recKr4e Jra3epbr.

2l.KoncrpyKTl4BHbte oco6euHocrpr oJreMeHToB na3epoB pa3,[r4!rH.brx rr{r]roB,

22.2)neprerrrr{ecKl4e ypoBHrr aroMoB, r4oHoB 14 MoneKyn. O,urwqecxze

uepexoAbr. IlornorqeFll4e, crroHTarrHoe H BbrHyx{A9HHOe r.t3nyrreHlre,

AKrzeHa.s cpeAa 14 r{HBepclrfl Hewerennocrefi.

23 .Onucam oco6eHHocrIr pa6our rBepAoreJrbHbrx Jra3epo B, pa(5olarorqrax

no 4-yponueeofi cr4creMe.

24.MIexartI43M LIHBepaw e COz na3epax. Cocran paSo.reil cMe)cr4. CO2 -

na3ellbl c IrpoAonluofi flpc,KarlKofi z nouepe.{Hofi [poKaqKo)i raza.

25,Cnooodrr cos4aHtrflvrHBepcLru B pa3.rurqHbrx cpeAax. VczreHae cBera B

p e alruo fi cp eAe. Koe S Ozukr eHT rrorep F,. Hacrrrqeu ve y cvrneHyrfl .

2 6 . O 6llwe o co 6e nHo crrr vr rwrrbr ren oBbrx na3 epoB.

27.Lrux<eKrlr4oHHbre Jra3epbr. Jla:eprr Ha roMocrpyKlypax 14

ferepocrpyKrypax,

28" MoneKyn-rrpHbre ra3oBbre na3epbr.

29 "C)npeyeJIeHI4e na3epa KaK npraSotrra. Ponr na3epoB B coBpeMerrHcrM

npraSopocrpoeHLrI4. Cpanuenue na3epa c Apyfr4Mr4 r,rrluoqHr4KaMr4

3 FIep fr4r4.

n) roupocl,I Arq KorrrpoJrfl caMocroflTeJ.rbHofi pa6orr,r:

1 . OcoSeunocrlz na:epnofi TexHI{Kr4, rzvercu1efi Srrroerre [pr4Mer]eHr{f, .

2. Jlrasepur,re rexHoJlornqecKl4e oleparlr4r4. Cnngr [apaMe'rpoB rra3epr{o]'o

z:iJryrreHr.r q u o6 racrefi npzueH eHr{.fl .

3. Sneven'rrr, Ha Koropblx lonyqaror reHepar{r4ro E TBepAoreJrb]Frbrx .rra3epax.

4. Jlasepu ua cno6o4rlblx 3JIeKTpoFIax, perrrreHoBcKne 14 faMMa - Jra:reprtrr"

5, 3xcvrnrepHbre na3epbr.



I-Ipunteuenue Jra3epoB B MeA?rrIr4He. Cerrsb rlornouarcrqroy/nponuxarornez

cuoco5uo cru 5uolofHrrecKux rxauefr or rlacro'rbl I43JryLrerrl4tL

\4cr opux p a3BLrrzrfl I a: epu o fr TexHr4Krr.

Btuquue ilapaMerpoB pe3oHaropa. Ha oHepferr4'tecxuia n nno4onr,rfi cograB

I43.nys;eHr4fl..

7. )rqEEI-IO-METO/II4TIECKOE 14

o E E CfrEqB HI4E l\rlcl\rrfr Jrurrbr

B c-s rure p aryp a HaxoAr.rro x s 6u5 rMOreKe B nf V .

uHo oP,tvtA tIL{o Hrr Otl

aJ ocrroBtrafl Jrr{TepaTypa :

l..Apaxeuu C. M" Bne4enue B cpentrouauo$orouzry: cpyu4anerrrarrbur)re

ocI{oBbI 14 lra3epr-Ibre j\4eToAbI yIlpaBJIfIeMOI.O [OIyr{eIlI4r t4 /Inat.rroc.ft4 tir,r

HaHocrpyKTyfiI4poBaHHbIX Marepr4aJroB : yue6uoe uocodne [o Ha[paBneH].lj{M

floAroroBru SaxalaBpvrara'200400 (200200) "OtrorexHr4Ka", 200500 "J1a:epuan

rexHzl(zl w na3eprlble rexFrorofr4r4 ", 200700 (200600) "Oorouura n

ourouHrlopua.llzrca" u c[el]HanbHo(lr-sM 200200 "Onrorexrrr4ra" 14 '2002,t)1

"Jlasepna.t rexHI4Kavna3epllble rexHoJrofah" i C. M. Aparceurr la,ap.l ;rro/t ci6t(,

peA. c. M, ApaxeJr.f,Ha .- Mocr<na : Jloloc, 2015 .-- 743 c. .. r4rr., radn, r- l
oneKrpoH. orrr. ArrcK (CD-ROM) (2I1 M6) .- Eudrrr4orp. B noFnte C. lr{.

Apaxel:ru, A. O. Kyvepar, B. f. llponoruee, B. f. pay, .Ar, f. Cr:preen

rpenoAair al e nv IhfV .- IS LIN 97 8 - 5 -9 87 0 4 -8 12 -2 " ll w S.uraorexa,B,nf l/
2. <Dpoloe B. A, Cneqnarurble MeroAbr cllapKu u nauxlr: V.{e6ur,rN / 8.,4,

6.

7.

8.

(rporon, B.B. lleurr<on, Z.H" llarur<on 14Ep"; llo4pe4, npo$. B.A. (DporroBa. - NL:

Anr,Sa-M: HI4U ZnSpa-M, 2013. - 224 c.: r4n.; 60x90 Ilf6. - (lIPOcPVtn,),

3K3. Perrrcurr,t Aoclyra:(nepenner) ISBN 978-5-98281-332-9, 1000

http : I I znani um, c o rnlc at al o g. p hp ? b o ok in fo:3 9 I 3 0 l
3.Ilar<c E.f. llpaKrl4Ka npel{I43nouIroil ra:epnou oSpadornra [3rerc.rpourrr,ru

pecypcl/ Baxc E.4.,

AaHHbre.-- M.: TexHoccpepa,

Mzreurxzzl M,F{., Canprrrnn Lf.- 3lex,rpoH,

2013-- 710 PeNnv

- 3EC <IPRbooks)), rro rrapoJrr{)

TeI(0'rollLIe

AocTyra:

http : I I www. iprbookshop. rr-r/2 6 9 0 1 .



4. JIazepsl B MI4Kpo3neKrpoHI4Ke fSnercrpousrrfi pecypc] : yue6. nocodue I

I,I.E. Manon, JLI.H. TTTmaHos. - M. :Iy'rsgarenbcrBo Ml-Ty uv. Ilt. 3" JiayuaFra,2012.

P encuira ro cryna : http : //www. studentlih r ary . rulb ook/bauman 0 5 5 g, html

6) l{ouo"rrH rrreJrbrrafl Jrrrreparypa :

l. BaKranos tr.B, OcHosrI la^:epnofi $uzurcvlBaxnanoeEi.l-1" - Floeocra6.:

Hfry, 2arr" - 131 c.: ISBN 978-5-7782-1606-g pexur,r 4ocryrra:

http : I I znani urn. c o m/c at al o g . php ? b o ok i n fo == 5 4 6 I 6 6

2. Pey'r'on A.T'. @usuKa JIa3epoB. gacrr 2. Ocnonrr reopuv na3epoB

f3nerrponrrrrfi pecypc]: yue6uoe nocoSve/ Peyron .A.T.-- Srexrporr. reKqroBrrre

4anHrre.-- M.: Pocczficr<rzfr yrrr4Bepcr4rer, 4pyx6u HapoAoE, '2alL- 96 c".-
Pexuvt Aocryrla: Intp:llwww.iprbookshop.rul1 1534.- 3EC <IpRbooks>, uo

IIaponrc

3. Ocuoebl KBaHToeofi ereKTpoH?rKr4: yreSnoe l<lcoSze ll/lrla.:a1B Z. - pocroe-

na-{ony:Zs4aremcreo IC@Y, 2011. - 174 c. ISBN 978-5-\)275..0873-0 peNprnr

A o cryn a. : http : I I znanium. c om/b o okre ad 2 .pLry?b o ok: 5 5 6 | 9 2

4" I-opoxon B. A. MarepzaJlbl Ir r4x rexHoJrorr4r4, B 2'a. q. 1.: 
'V.re5HVr 

/ B.,\.
fopoxon, H,.8. Eenxron, A.f. cxzprnaA3e; llo4 pe4. B.A. fopo>rona. - M.: HZU
ZH@PA-M; Mn.: Hon. 3FraHHe, 2014. - 589 c.r krn.;60x90 Ul6. - (Bt):

Bararanpvar). (") ISBN 978-5-16-009531-8, 500 oK3. Pexzn Aocryna:

http : I I znani um. c o m I c atal o g.php ? b o oki nfo: 4 4 6 0 9 7

5. I-opoxoe B. A. Marepzalrbr uI4x rexFro rrarr4u. B 2 '1. 
l.1. 2r: l)/.re5Hrar< / B.l\.

fopoxon u np; llo4 pe4. B.A. fopoxona. - M.: Hr4I_l zFncFp.z\-M; Mrr.: Hoe.

3HaHI4e, 2014. - 533 a.: r4n.;60x90 Il16. - (Brrcruee o6pasoBar-rz{r; Ba.xaralrpuat').

(nepennel) ISBN 978-5-16-009532-5, 500 oK3. pe>rcuir,r Aocryna:

http : I I znanium" com/catalog.php?bookin fo: 4 4609 8

IlporpanrM Hoe o6ecueqeHrr e r llurep ner-p ecyp cbr :

r.W;
2. http://www.studentlibrary.m/ ;



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

8. MATEPIIAJIbHO.TEXHITTTECKOE OBECIIETIEHLTE

WICIJJ'ITIII4HbI

Ier<quouHble ayAI4 Topvr4, ocuarqduHbre rocKofi z uepeHoc rrbrM rpoer{TopoM

AJI{ npoBeAeHLIfl zald.sruit c [pI4MeHeI{I4eM KoMnbrorepHbrx upe:eHraqrafi v

AeMoHcrparlr4oHHbrx poJrr4Ko n (420 -3, 3 1 5 5-3 ).

Ay[utopuu lnfl npoBeAeHrr.t rpaKrlrqecKzx Lr na6oparopHbrx zauxtufi,

ocuarqdunrre coBpeMeHHhrMr4 IepcoHaJrbHbrMLr r(oMrlbroTepaM14,

o6re4zueHHbIMIZ B JroK€ulbHyro Bbrqr4cJrr4TeJrbHyro cerb 14 yKoMUreKToBaHHbrMrI

neo6xo4IaMblM crrcreMHblM u npr,rKnaAHbrM npofpaMMHbrM oSecneqeHr4eM

(1226-3) u HayrrHbre na6oparopzz (r07a-3, 107-3, 4lg-3), fAe pasMerr{eHbr

coBpeMeHHbIe JIa3epHbIe KoMIIJIeKCII: MLIJIIzceKyHAHas u @euroceryHAHafl
na3epHble ycraHoBKI{, a raKx{e nepeHocuofi naSoparopurrfi [paKTr{KyM rro

ra^:epnofi TexHrzKe.



Pa6oqa.q nporpaMMa AITcIII4III{HLI cocraBJreHa B coorBercrBrall c rpe6oBalzflMr4 O|OC BO no

HarrpaBneHurc 1 2. 03 . 05 Ila:epnax rexHrzKa r4 na3epHbre rexHoJrorr..ru

Pa6ouyro nporpaMMy cocraBrzJraaou. xaQ. OTzIIM C.B, KyrpoBar<an

Peqeuseur (npe4cranzre:rt pa6oroAarels)

(l,recro pa6oltr, Aor)KHocrL, cD14O, noan r.rc r,)

flporpavrrraa paccMorpenav o4o6peua Ha 3aceAaHran xacberprr @ullM

flporoxor Nn ol4 o, roAa

3ane4yrorqnfi ra$e4pofi C,M. Apar<erurr

, no4nuct)

Pa6oqat [porpaMMa paccMorpeua z oAo6per]a Ha 3acekaHzrlt yue6uo-uerorr4lrecKoi.r rrovaccur.r

Harrp aBneH ust 12.03 .05 JIas ep u ax rexHr4K a r4 na3 epr{bre rexH orro f r4r4

llp e4ce4are Jrb r(oMr4 c cl4rz C.M. Aparcenllr

(OLIO, no4nncr)
,t



JIVTCT IIE P []YTB EPXIIE IJI/.fl
P AE OrIE ir Up o r pAMMbI AII C III4fIJII,I HbI ( N{ OAI/ Jr.fl )

Fa6oqax npofpaMMa o4oSpena ua

flpolor<on 3aceAaHrax xa$e4prr J\lb

3ane4yrou1ufi ra$e4pofi

PaSo\as nporpaMMa o4o6peHa Ha

flporonon 3ace.{aH ux xa$egpsr J\l

3ane4yroqaft ra$e4pofi

FaSoqa-s nporpaMMa o4odpeua ua

llporoxon 3aceAaHzl r<aQe4prr j\t

3ane4yrorqzfi ra$e4pofi

arrroAtrtyqeuHbur foA

or tr y'Z ro,Ua

y.re6uuft ro4

(?.c/

o4E ?o^t) yue6uufi ro4



JIIICT TIEPEYTBEP}I(AEHIIfl
PADOTIEII IPOTPAMMbT [I4CUI4nJrUHhr

e6nufi rol
oT roAa

Pa6oqaq nporpaMMa oAo6peua na

flporonor sace4aHnfl, xa$e4prr No

yve6Hufi ro4

foAa

Pa1oqas nporpaMMa o4o6peua na yue6uufi ro4

3anelyroutuft r<a$egpofi

Pa6oqag nporpaMMa oAo6peHa Ha

flpororcol 3ace4auvfl na$eaprr Nl

3ane4ylou1uft ra$eapofi

3anegyroulrzfi rca$eapofi


