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1. IIEJII4 OCBOEHLIfl IVIUIIIIJTI4Hb,I
U'enxrrlz ocBoeHl{t AI{cqurtJII4HbI <JlasepHar rexHr{Ka)) rBJrrerr:r iracurapeHr.re uyrnyoleuue sHaHuft cryAeHToB nplaI{3r{eHLII4 ocuoB Qrasuru r{ TexHrdKr4 Jra3epogi, c)3Fra1oMJreFrr4ec coBpeMerIHbIM COCTO.flHI{eM Lr r[epcrreKTr,rBaMr,r pa3BhrrLrfl na:epuoft {ila:u.6lr u TexHr4ril4,iloryrreHme [paKTHrrecKax HUIBbIKOB npl{ pa6ore c na3epaM[r Lr u ncoJreAoBaH1an wx

XAPAKTEPI{CTI,IK }IJII,I PACIIPOCTP{}HCHI4 fl NA3EPHOTO [3JITIEHI,I{.
3ata,au:
. c(bopMr{poBarb npelcraBneHr{fl o nperzMyrrlecrBax rr

IICTOqHr.rKa w3 nweH r4fl;
Henoc]'aTKaX JIa3epa KaK

npoqeccoB,
oI4CTeM, I4X

rr3MepeHr4t

. rr3yqlrrb ocHoBbr la:epuoft $z:urn kr rexHrzKrz, susu.i:ercxqxtrpoucxQAtllllrx B Jla3epax, [pI4HIIrInoB Aeitctnnx pa3nrrr{Hbrx rr,rrroB na:iepurrx
TexHI{rIeCKLIe XapaK'repLrcrnKkr I.r KOHCTpyKTrrBHbre SJreMeHTbI, Cnoco6r,t 14 MOTOnbi
IrapaMeTproB na3epHof o r43nyqeHr4r;

o npuo6pereHl'Ie HaBblKoB InpI4MeHeHr.rr Jra3epoB n npz6opax z c,ucrbuax..

2. MECTO AI,ICqUIJII,IHbI B CTPYKTYPE OTIOft BOi
fiuulv.nttutta "Jla:epuat rexIII,IKa" orHoc]ITcg K AI{cq[[nr4HaM E,:roxeL l, K rraorrl,

tpoplrzpyervrofi yvacr:uuxavn o6pasoBareJrbHbrx orHorrreHrzfi. IlprzcnoeH HoMelp tjl,B.05.
.{l'r ocnoeHl'If, AaHHofi 4zcquutr:uHbl yqarrluucx rpe6yrorcs 3Haltrfl, rro.lryqaer/:bre B paM,r(4x

cneAyroqux lpeArrecrByrou[x Ar,rcufirrnr4H: ocHonrr rsaHronoft suszru, {l.lcHonr,r xeaHroec,fi
SneKTpoHI'IKH, IJeflaneftnas onrI4l(a, llpur:ra4Haa orrrl4Ka, Oart".ra,aote Mitrepl4aJlbr Lr
TexHoJIOfl4t4.

3. IIJIAHI,IPYEMbTE PII3YJIbTATbI OBYqEHilfl I.IOA],ICIUfl{IJI]LTIIE
fllauupyeur,re pe3ynbrarbl ooyveumr ro rr4crlunnrrHe, coorHeceHrbre o rrraHprpyeME,rMrz
pe3ynbraraMl4 ocBOeHLIf, OIIOIIp€3 JrbTUTAMLI OCBOEHU'

Koa QopnaupyeMbrx
xolrnereuqnft

YponeHr ooBoeHr4t
KOMIIETEHUHT4

Ihauupyevrbre pe3yJrbrt.r 66y"4il;xt
AHCqV nJrr.rHe xapaKTepu3yr.0ilu4e sTarrbr

$oprvruponaHvr KoMnereuqu ii (noka3urfeJtrz

ocBoeHHrt roiune,reH uzH )I 2 3

ru(-1
Croco6en aHaJrr.r3r4poBarb

3aAarlu [o
IIpoeKTr.rpoBaHr4ro

TI{IIOB6IX cI{cTeM,
rrpr4oopoB, y3noB V

AeraJre[ la:epuoft
TexHI,IKIt, Jra3epHbIX
o[Tr,rKo -3JneKTp oHrrbrx
rpu6opoo r4 cr{creM

t{acraqsoe

OOBOEFIAE

3uarr: [pr4Hur4rbr reHepaurrfi nzsr,yrlsrlr[ .na3epaMr4;
gneMeHTrryrc 6asy lasepnorZ rex.Hzxrur; ocriosnrte rr4rrbr r,r

xapaKTepLICTI{KI4 OrrTIIqecKr4x cr4cTer\t las,:p rn,,lx orrTr{xo_
3JreKrpoHHbrx npu6opon r.r o6opyAonaH.hr; upunqunsr

3JreMeHToB ntuepHbrx cacreM a r,extro,loraft LnA
3aAaHrrbrx ycloauft r4 pe:xr4Mor| bxt;l.rryaraqrau;
aHirnr43r{poB aTr s g arzlu{oAe fi cTB r{e Jra3e p Hof o u3,D yqe Hr4' C

Marepr4uraMu Lr cp e raMvr ; [pr4MeH.rrrb a H(1 opnaaurao Huu e
pecypcbr r4 rexHoJrorrzrr; fipeAcra.Blirt au$opN4arrno B

cvcreMaru3npoBaHHoM Br.rAe; pa6tl.ra.ru c HayqHo_
rexuaqecxofi lureparypofi z nn4roplrartneii.
B"rraAerr: HaBbrKaMa pa6oru co cpeAcrBaMu
KOMrrbloTepHofo [poeKTrrpoBaHn[, r4crrolr]3yr.o ul rrM^a,a
npu KoHcrpyupoBaHr4r.l y3noB n 6lrcron Jra3epublx
KoMrureKcoB; HaBbrKaMr{ npoeKT[poBaEtr.r, T,r4rroBr,rx
cl{creM, npu6opoa, y3JroB Lr Aeriuefi na:iep-noil Texr{r{KH.

{WpHbIX otrruKo-3neK 
_l{yqg._lLo_B g_orr()reM.

3narr: ocHoBHr,re o6racrz ;pttn,ra;Eh"-,*.pno,a
Tex HilKu 14 na3epH brx rex uolo rH fi ; n p r,t Hur4lbr rrocrpoeH 14,
u cocraB Jra3epur,rx npnbopoe a t:wc.rey; [paHur4rrbl

59ICTyrrpoBaHr4r na3epHbI rrrtrr{o-3.rreKrpol3Ftblx

nr<-z
Cnoco6en f{acrBoBarb B

pa:pa6orre rexHnrrecKr{x
'rpe6oeauufi r,t gana:anft na

9aornqH,oe
ocBoeHr4e



T 2
rrpoeKTr4poBaHr{e

TI4TIOB6IX CIICTEM,

[puoopoB, y3noB vl

AeTaJreft ira3epHofi
TexHI4Kr4, na3epHbrx
orrTr4 Ko-3fl eKTpoH Hbrx
npu6opoB r{ ctrcreM

rrpr46opoB, r{x y3noB 14 gJreti4errToB; o[rrrrrecKr4e
MaTepIraJrbI Ir TexHoJIOrUr4; Ornacrrbtie rr Bpenlrbre
sr(clJryaraurroHHbre Qarroprr, ux rp,e4elluo-,4orry crrlvtbre
ypoBHr{ BO3AerCTBr4f Ha qeJroBeKa, TexHr4Ky q
oKpyxaroullro cpeAy 'rptl sxcrilyarauat4 Jra3epHbrx
cficreM rd rexHoJrofr4f ; MeroAbr pa6dru c HayqHo-
rexHlr.recxoi rureparypoft u nrrSopnraquefi .

Vuert: aHaJrH3lrpoBarb rexHr,rrecKrle rpe6osaHur,
npeAbf, BJI.rreMue x pa:pa6arbrB aeMbrM orrrt4u ecKr4M y3r aM

r{ 3JreMeHTaM JriBepHbrx lpu6opon n cuct.eM; qrlpeAeJrrrb,

Sopurynzponarr u o6ocHoBbrBarb rpeOonauux K

pa:pa6arrrnaeuuu y3JIaM u 3Jlet!{errruuu JrzBepHbtx
nprz6opon r4 cr4creM; o6ocHoerieal.r [pqAJraraeMbre
TexHr,rqecKrze perueHr4f, rrplr IlpoexTktpoBaHu.M y3JroB r,{

3JIeMeHToB Jla3epHbrx npu6opr:n 14 c?rcrel,r; lprrMerurrr,
},| TEXHOJIOI'I4I,I.

ruponantur rr4rroubrx cr4cre[4,
lalepuciff rexullrtr.t, Jra3epHbrx

o[TrrKo-gJreKTpoHHbrx npu6opon rz chcrelr.

Cloco 6eu paccqr.rrbrB arb,
rrpoeKTr{poBaTb rr

KOHCTpyr4poBarb rr,rrroBbre
cr4creMbr, nplr6opu, y:lrr

Lr I]eTAJrv lasepuofi
TexHuKIr, JIiI3epHbIX

orrTr,rKo -SJreKTpoHHbrx

npz6opon r4 cr4creM

IIK

IIacrH.{uoe

OCBOEEII,IE

3naru: ocHoBHbre rvrrbr u xapaxreipacurKrr qlrprqecKr4x
crrcreM niBepHbrx orrrrrKo-3JreKTpor{Hbrx npz6opoe,
o6opyAonaHur 14 TexHol<tlait; [pr4Hrlr4rrbt
KOHCTpytlpoBaHuJr Jr€I3epHbrx

npu6opon, lrx y3noB 14 3reMeHTori
vcflonb3yeMyro B I,I3AeIr4_rrX larepnl
pa6oru c HayqHo-rexuuqecxoii lare4:arypoil u
zuQoprraaqueft; [paBuJra o$opurienux uepreNeft ri
xoucrpyxropcxofi AoKyMeH:farlr4ta; KcrMrrbrorepHbre
TexHoJrou4r4 MoAeJrI4pOBaHr4r r4 KOHCrpyUpOBaHufr
JIa3epHbIX orrrr{Ko-SJreKTpoHHbrx ry),n6r:pon; onacHr,re u
BpeAHbre 3Kcnnyararlr4oHHbre rpaxropr,r, r4x rrpeAenbno:
Aolycrr4Mbre ypoBHrz no:4eficrnua Ha qeJroBer(a. TexHr4Kv
r{ oKpyxarouyrc cpeAy npu sxcrinyur,lqrr n*"pru,*
cr{creM u rexnonorufi.
Vuerr: nrr6uparr rr,rero4(u) pacv6'ra upu paspa6orxe
Jla3epHbrx npz6opon 14 cr{creM ; paccl{r{rbrBa'r'b rrapaMerpbr

urnrlecKofo y3Jla,rra3erprrbrx upu6opon
rBarb r.r nrr6upa.rr, rIona AorrycKoB Ha

eMeHTbr on.rnuerjrrux fiemnefi 14 y3nbi
KpenneHr{f,; paspa6arrroalr KoHcl-pyrropcKyro
AoKyMeHrauvro; KoHcrpyupoBa'r'b rl,lllortbtq Lerenu v y3|tbl
la:epuofi rexHr{Kr{; rroA6r4parb lno saAaruHitra [apaMerpaM

BnaAeru: npr{KnaAHbrM" npoqpurriw pacqe,ra
JriBepHbIx orrrr4Ko-3JreKrpoHnbrx npu6opoa;
KOMnbIOTepHbIMII T9XHOJIOI'I4{MI,I paCvera vl

KOHCTpyI.rpoBaHIU JrtBepHbIX 0[TI4X:O_SfleKTpOHHr,rx

npu6opon.

4. OEbEM I4 CTpyKTypA ApICUI4nJrr4lHbI
Tpy4oeruxocrb Ar4cur4nnrrHbr cocraBrner Z 3aqerHbrx e,ruuwJ, z5z Lraea.
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flppruuunrr reircrBufl JriB epoB 6 1a 4 A 2 A') 2120% Pefirnnr-
roHrporu NsI

2 Crpyxrypuar cxeMa Jra3epa 6 2-10 10 l0 8 4., 6/20% PeftruHr-
ron'morr Ns2

J Texnuxa pa3Jrrurrbrx Br,rAoB Jra3epoB 6 l0-18 22 22 8 42 t0/20% Pefirnsr-
Konrpom Nq3
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Co4epxauI4e reMbl. Pom, rasepoB B coBpeMeHHoM rrpu6opocrpoeHrrr4. Cpanueuue na3epa
c ApyrI'IMI'I rIcroqHI,IKaMI4 sHepI'I4I,I. I'(parxuft ficropr4qecKr4fi oqepK. Conpelreur]oe cocro flHue LI

nepcneKTuBbr pa3Br,rTrz.f, ra3epoB.
Tervra 2. 3uepreu4qecKr.re ypoBHr,r aroMoB, r4oHoB r4 Moner(yJr.
Co,4epNaHI'Ie reMbl. Onru.recxze nepexoAbr. IlornouleHlre, crroHTaHH()e u Br,rHyxrAeHrroe

I43nyqeHl'le. Axt[sHas cpeAa I.I IaH]lepc[r HaceJreHHocrefi. Cnoco6u co34[arrrzfl r4]rBepcnr4 B
pa3nHqHbx cpeAax. Yculesze cBera B peanbHofi cpe4e, Koe(fsuqra Hr nit,repr. Hacuqenue

CogepxaHrre JreKrlrroHHbrx 3 anqruft rro ArrcqnrJrrrne
PasAeJ 1. llpuuqrarrbr AeficrBr4u na3epoB"

Terraa 1. Onpe4eneHr,re na3epa lKaK npr46opa.

ycuneHvf"
Pa:ge.r 2. CrpyxrypHas cxeMa na3epa.

Ternaa 1 . Krraccu$r4Karlr.rf, .rrasepoB.

Co4epNaur.re reMbr. OcnoeHHe gJreMeHTbr na3epa u ux ponb.
troJroxrrreJrr,Hoft o6parHofi cBt3bro. Polt crIoHTaHHOrO u3nyr{eHl,It
Kuaccu$urarlr.rfl Jra3epoB.

Tenra 2. OcnosHrre cBoftcrBa Jra3epHoro v3n) {eHr{f,.

Jla:e1i Karf yonnvrerrb c
B lpa:iEt4Tr,rH feHepaqLrH.

Co4epNanue reMbr. ocgonnue ceoftcrna Jra3epHoro r.r3JrrreHrafl: MciHoxporu,lrrrrLrHoorb,
KofepeHT]locTb, HanpaBneHHoc'rb, tpKocTb, nontplz3oBaHHocTb. Cnoco6rt IroJlyq(3Hu.fi g:fI{X
csoficrs ot o6rrqnrtx ucroqHuKoB II r,rx Herocrarxn. flpeuMyrqecrBa .rra3eipa ia6 r,rcroqHr.ria
u3nyqeHur, BbrreKaroque r.r3 ero cBofi:crB u3ryqeHus.

Teua 3, Onruqecnne pe3oHaropbr.

lp KaK onrz.recxr4fi BonHoBoA. J[Iorepu u:]JryqeHr.r, 14

rre cnoficrsa. YcrofiqaBbre r4 Heycr:ofiriznub pe:roHaropbr,
:. fhocxufi u xousoxa*nufi pesonaropbn r4 zD( csoftcrsa.

ocHoeurte flpoqeccbl, npoucxoluul4e B aKTr.BHoM pe3oHarope: ycrrJreHrre 
'u 

florepr4 rv{orrHocrr4,
S optuupo naurr e MoAo Bof o co craB a Lr3ryrreHr4tr, crreKTp aJrbHbrx xapaKTepr4orr.rKi

T el,r^a 4. Orruqecxat HaKarrKa.
Co71etrlNaHlze reMbl Cnoco6u co3naHzr r.rHBepcr4z B pa3nr4rrHbrx cpeAax. roil,ru.recrcafl

HaKaqKa" Czcreuu orrl4qecKofi HaKa.{KI,I. Cropocu u s(f(pexruBHocrb ,rrl,".raonoir naxaqr<ra.
3lerrponuafl HaKaqI(a. Bos6ynrcAcHue oneKTpoHHbrM yAaporrr. 3$Serr,r4BHoc,rb HaKaqrcu. Ee
oco6enuoorl4 Ir HeAocrarKl4. Bos6yx<4enue [ocpeAcrBoM pe3oHaHcHofi rlepe4a,qrr,r 3Heprr4q.



Ynpyrue pI Heyrpyr[e coyAapeHl4t. CerexrueHrre cnoco6lr HaKarr.Krz: Qoro4raccrr \ua.[Jr4fl,
Soronosby)Kleure. 3nexrpouulrfi n:yuor.

Teua 5. rlapalrerprr v xapaxTepl4c'rlrKrz Jra3epHoro rr3JryqeHr,rrr: oHeprfer mqec.Kr4e,
BpeMeHHbre, c[eKTpaJrbHbre, npocTpaHcTBeHHbre r{ Ip.

co4epNaur,re reMbr. PacxoAnlnrocrb, AJrr4Ha BoJrHbr. llousrze Omaxrueft n Aa:r;neff 3oHbr,
piBMep nyqKa, (foprr,Ia BoJIHoBoI'o (pponra. SxcuryaraqrroHHbre napaMerpbl na3epgB.

Tenra.5. PeNlll,r pa6oru na3epoB.
CO4epNaHlre reMbl. Oco6euuocrl4 ocHoBHbx pe)Kr.iMos. PeNuN,r cno6ogqoii r.erieparlr4r{.

llexurvr r{oAyntquz .uo6poruocr}I pe3oHaropa" Pexcr4M crzHxpoHh3arJLrr4lro2l. Mugr-orurolonrtft.
oAHoMoAo Brrfr u o4uo.{acroruufi pe)Kr4 Mbr reHep aqr4r{ Jra3epa.

Pa:ge,n 3. T'exnuxa pa3rr4rrHbrx Br4AoB na3epoB.

Tervra 1. KnaccuQr.rKarlLrfl z rr,rrrbr Jra3epoB.
Co,4epxarule reMbl. Klaccu{rzKaul4.f, tro rr4ny axrusHorZ cpeAr,r, Ifiraccu(lnr(aur4r no

cnoco6y HaKarIKI4. KnaccuszKar\zrfl, no pexr{My pa6oru. frasHHe 4oa"orruo*na r{ :Herocrurrel
ocHoBHbr.K T'r4 IrOB Jra3epoB.

Tervra 2. fagonsre na3epbr.

C04epxauue reMbl O6que oco6euuocru r,r rr{rrbr fa3oBbrx na3epoR. (Jbec,neqesne
I'IHBepcrII4 B ra3oBblx Jla3epax. fa:clnrre na3epbl na nefirpalbHbrx aroruax" I4onrupre na3epr,r.
Jla^:epu Ha napax MeraJIJIoB. MolerympHue fa3oBbre Jra3epbr. Tpe6orrarrr.rx r( padoueny
BelrlecrBy MtoITIHbIX ra3oBbD( JIa3epoB c BbIcoKLIM KIIA. MexauprsN,{ Hrrr}€po14r4. .Foilr, asora n
reJIIrt. CO2 - na3epbl c npoAonlbuofi lporaurcofi. COz - Jra3epbr c norepeqHt1fi nporcpvlloft ra:a.
TEA COz - JIa3epbI' llasoAuHalallqecKlle na3epbr" Jla:eprr Ha oKcr4Mepax. X.nlrdqecrrre Jrffiepbr.

Teua 3, Tnep4orenrHbre Jra3ephr. 
l

Co4epNaulze reMbl O6rqrze oco6eunocrr4 14 Tprtrbr rBepAorenbHbrx Jra3eponi Cytcrenrtr
ortrlrqecKoft Haxa.rru4. AKrueurre cpe4u. Tpex
na3epbr. llepecrpauBaeMbre rBepAoreJrbHbre Jra3e

T eva 4. Xu4xocrnbre Jra:tepbr,

Co4epxaur4e reMbr. O6rqvre oco6enuoc
pacrBopax opraHuqecKrrx Kpacr.rre;reit. Ynpaue

Teiua 5. llo.nynpoBotgr4K()Bbre na3ephr.

CoAepxasr4e reMbr. O6rque oco6enuoclu. cosAaHr4e vHBepc"r u no*lrr,,vv//-{wPlAanvrv rvrvr-br.' \-rut-qzrE uuuucHHUgr'}1. uo3AaHI4e LIHBepCHI4 B [l:OJryI])QBO.4HI4KaX.
Jla:epu o sneKrponnoft narcaqrofi. I4uxeKrlr4oHHbre Jra3epbr. Jla:eprr uu oori,...1,lynrypu, 

"ferepocrpyr(rypax.
Tervra 6. Jlaseprr Ha cno6c,4nbrll oJreKTponax,

Co4epNanrle reMbr. OcnosuHe oco6euuocru
Tenra. 7. ItoucrpyKTrlBHbre oco6eunocrr4 sJre

CoAepxraur4e reMbr. Texunxa fiesonacnocrr4 4rr, HopMbr
tr npaBuna 6egonacsocrlz rlpll [polr3BoAcrBe, MoHTDT(e, rocrtrpoBKe r4 pafigre c JJa3epaMrr a
na3epHbrMr4 ycraHoBKaMZ. flpunaeHeHpre na3epoB r.r reHAeHru.tn pa3Brzrr.r.f,.

Cogepxanue [paKTr{qecrcr{x : ansrrrit rro Arrcq[[Jrr{He
PasAer 1. llpzHqznnr 4eficrnpr.fl nasepoB,

Tena 1. Onpe4eleHr{e na:repa nax upu6opa.

rypax 14

MOlf oxpo M it'tH'{HocTb,

co4epNanrre reMbr. cpanneuue na3epa c,rpyrrzMrr r.rcroqHr.rKanru sneprlraz.
Tervra 2. 3HepreruvecKr.re ypoBrrr,r aroMOB, r4oHoB r4 MoJreKVJr.
Co4epxraru4e reMbr. Onrra.recnz e nepexoAbr
Palge"n 2. CrpyrcrypHaf, cKeMa rra3epa.

Telra 1. Ocuonntre cnoficr:sa Jra3epHofo rnnfreHrds.
co4eprxaur{e reMbr. ocn,onnue csoficrsa Jra3epHoro r{3nr{eHur:

KOfepeHTEtOCTb, HarIpaBneHHocTL, {pKOCTb, [Onsp[3oBaHHOCTb.
T et ra 2. Onrn.{ecxue pe3oluaroprbl.



Co4epNanne reMbr. florepu v3nyqeHr,rfl vr

csoftcrsa.
4o6poruocrr pe3oHauopa, pe3oHaHcHbre

Teua 3. flapauerprr v xapaKTepl4crl4Klr na3epHofo LanweHzrsr: eHelprer14rrecKr4e,
Bp eMeHHhre, cler(TpaJrbHbre, rrpo cTpaHcrs eHurre ra Ap ]

C o 4epxraHr4e reMbr. Pacxo4au o crb, AJru Ha BoJrHbr.
Par4el 3. TexHura pirrrdrrHbrx Br,rIoB JranepoB.

Tevra 1. I0raccu$raKa\Hflr.r rr4lrbr na3epoB.
Co4epNaur,re,reMbr. Pac.rer arrznuoft cpeAbr.
T eva. 2, f asonrre ninepbr.

Co4epxraurre reMbr. Jla:eptr Hil rrapax MeraJrJroB.

Teua 3. TneploreJrbHbre Jra3epbr.

Cogelpx<aulle reMbl. TpexypouleBble Ir t{erbrpexypoBHeBrre rBepAo:feJrEir-{E,re ra$epbr"
Tenaa 4. llolyuponoAHr.rKoBbre Jra3epbr.

c o 4epNaHr,re reMbr. JIas elpu Ha roMo crpyKrypax rz rerep o crpyKrypax.
Tervra 5. Itoncrpyxrr4BHbre ocol5eHuocrr.r oJreMeHToB na3epoB pa3nr4qHbrK.rrr[op,,
co,4epNaHr4e reMbr. Texsura fiesonacHocrr4 nprr pa6ore c na3epaMa.

cogepxanue .u a6iop aropHbrx : anqrufi rro Atl cqulJrrrHe
1. Texspma 6esouacHocrr4 npr4 pa6ore c na3epH6rMrr KoMrrJreK caMvr.
2. Csoftcrsa Jra3epHoro rr3Jr)zeesqs,

3. ZccreAosaHne csoftcrn orrrr.rqecKLrx pe3oHaropoB.
4. I'lccreAosaHrae pa6orrr Jla3epa B pexr4Me Morynrqr{r4 4o6porHocrr4 prl3oHaroppr.
5. Irlccle4onanue pa6omr B pexr{rv{e cr4HxpoHr43arlrlr{ MoA.
6. Tlccneronau[e xapaKrepl{crllK a3nr{eHr.rf, rronylpoBoAHrrKoBofo Jra3ep"
7. TexsoloruqecKue oco6enuocru CO2- na3eDa.
8, hAf:Nd rra3ep.

5. OBPA3OBAT'EJIbHbIE TEXHOJIO|I4I,I
Ar<runurre ra r.rHTepaKTr{BHbre MeroAbr o6yuenran :

tr4umeparcmu7Han JxeKqut Pa:4er 1. llprznquurr 4eficrnvr JrinepoB, 'fev:a 1, OrnpeAererue
na3epa rcarc lpz6opa. Fas4e"l 2. Crpyr<rypHat cxeMa na3epa. Tervra 1. Knaccurpuxlan;rax nasepo4i,
Tewa2. OcHosurre csoficrna Jla3repHofo I{3nf{eHr.rf,. Teua 3. Onrz.recKue pe3oHafopr,r, pa:AeJr 3.
Texnuxa pa3Ju'IYHbIX BHAOB Jra3epoB. T'errla 1. Knaccz$zKarlrzs Ir rrdrrbr na3eponl, '1epaa2.fason'e
na3epbl. T'el'ra 3. Tnep4orelbHble JIa3epbI. Teua 4. llonynponoAHr4KorBbre nasbpar. T'elra 5.
KoncrpyrruBHbre o co 6enno crr{ gJreMeHToB Jra3 epoB pa3nnrrHbrx rr.rrr oB.

fpynnoaan ducrcyccun PagAen 1.. Ilpr,rnqunrr 4eficru{f, Jra3epoB. Teura lll. Snep-eu4r{ecx:ne
ypoBHI4 aroMoB' IIOHOB 14 MoneKyJI. PasAen 2. C pyrrypHar cxeMa na3epa. Terrra 5. Ilapar,aerpr,l u
xapaKTepI{CTHKIT na3epHoro [I3nr]eHI.I{: S lepferr4rrecKr.re, BpeMeFrHbre, clleKlpaJrbHr,re,
npocrpaHcrBeHHble I{ AP' Pa:,qen ll. TermuKa pa3rl4rrHsx u.r4on na3epoB. Telvra l, Klaccu{ Lr1ar\urr
I,I TI'rrIbr na]epoB.

6, OIIEHOIIHbIE CPEACTBA ATq TEKYIIIEIO KOHTI'OJI'I
Y CTIEBAEMO CTI,I, IIP OMEXYT OqHOIZ NTTN CTAUITI4 IIO IiI,I,O TAM

OCBOEHKI'INUC\PITIJII,IHbIIIYqEEHO-METOIIUqECI(OE
OEECIIETIEHI4E CAMOCTO,'ITEJIbHOTZ PNNOTbI CTVAEHTOB

Pefirunr-r<oHrpo;rr I
1. Cpa.nueuve Jra3epa c Apyrr.rMr,r ucrorrHr4KaMr.r gHeprnr4.
2. C )pcur4B piunr,rrrHbx cpeAax.
3, Y - .ro trf^o,1,*,,,,i,-,,- -
4. H 

Hofi cpe4e. KoeQSzqueHr rrorepb.



5.

6.

a

a

OTHOIIIEHHfi

FIarIpaBJIeHIlocrb, .fipKocrb, rloJlnpu3oBaHHocrb) or o6brr{Hbrx r4croqHr.rKoB r4 HX H

Peftrunr-rcourpolr, 2

1. ,{o6pornocrb pe3oHaropa, noreprr r,r3JryqeH's u pe3oHaHcHbre
2. MoA:srpe3oHaropavuxo6osHa.reuue.
3. OmF{ecras HaKaqKa. Cropocrr u e$t|ercrzBHocrb orrrr4rrecKoiii uarca
4. 3nexrponuas,HaKarrna" 3$$er<ruBHocrb HaKaqKra.
5' Bos6yxr4euue locpe,ucrBoM pesouaHcuofi nepeAarru sHepfur4,

Heyrrpyf r4e c oy 4ap eH; r4fl .

6. Hasoelare flBJreHr4e:

Vnreurlrenue I4HTeHclIBHocrIa orrlrrlecKoro r43nyqeHul, flprlxoAqilI
Marepr.rurnbHyro cpeJly,3a CVer npoqeocoB ero B3ar4MOheftCrnns co cpe4ofi.

Pefir'unr-rconrpolr 3

L omrerrre yrBep)KAeHas, xapaKTepHbr anfl crroHTaHHoro pr3inrreHun:
o KofepeHTHoe;
O HEKOIEPEHTHOE;

o coHanpaBJreHoe nos6yxr4arorleMy noroKy;
t nePo-flTHocrb rlepexoAit ua cra6ramnuft yponeHb 3aBuclrr or raslencun!

na4aroqefi BoJrHbr;

. n€poflTHocrb rrepexoAa sa cra6utruHfi ypoBeHb 3aBr4;,cu-r o'r np6
)Kr{3Hr.r na no:oyxrAeHHOM ypoBrre;

o tIHcJIo KBaHToB cBera flpa nepexoAax 13 ocHoBHoro Ha nri:dytxal
ypoBeHb palBHf,ercr qucny KBaHToB r{ClyueHHrrx n o6parHbrx rrepexo.4ax;

' qaCTOTaSIeKTpOMaIHIITHOIOI,I3IyT{eHLIfi OIIpeAeJIgeTCtpa3Hotl'tbK)
nos6yx4eHr{ofo rr ocHoBHoro yponHefi cr4 creMbr;

qacrora rl3nyqeH[.fl paBHa rracrore nospyN4arorlefo rroroKzq
Ire coBlaAae'r [o $a-:e u HarrpaBneHr{roi
flepeuncnurb ocHoBHbre oJreMeHTbr Jra3epa:

fiailne rnaccu$nxarlr4ro na3epoB rro rrzrry axrunHoft cpe!br:_ __
Orlre'rrre yrBep)KAeHus, xapaKTepHbr Anr pexr.rMa cso6on,Hofi fe
HenpepbrBHufi pexnu pa6orrr;
r4MnyrbcHbrli/uunylrcHo-rreprlolu'aecxuirpexr4M;
oAHoMoloBlrft cocrae la3nyrreHus;

MHoroMoAoslrfi cocran r43nyrreHr,rrr;

rroTepr{ B pe3 oHaTop e c) cTaroTcr Her,r3MeHHbrMr{ ;
pe3Koe r,r3MeHeHr4e 4o6pornocrr{ pe3oHaropa;
MOHOXpOMaT[rrHoe r{3JryqeHHe ;

MoAynrqus rroTepb B pe3oHaTope Anf xecTKofo
Me)r(Ay MoAaMr4;

Anr4TenbHocrb r4MrryJrbrloB - I0-15 - l0 -12 
c;

o BblcoKkre MorrIHocTLr reHepa\uu,
5. ,{auuoe yrBepxneHr4e BepHo Anq
flpou:norsnrrft ny{, [ocJreAoBareJrbHo orpaxascb or KaxJlofo

pe3oHaropa, ocraercrr B npeAenax ofpaHr,rqeHnoft o6lacrz.
6. Cooruecrare BbrctKa3brBaHLre rro rr4rraM ra3oBbrx Jra3epoB:
I,Isryuarenrurrft [epexoA ocyulecrBn{erc.rr Ha MexAy ypoBHsM]r Be36y)K,rIe

MOneKyn

I4:ny.rarelrnrrft [epexoA ocyilIecrBnrercr Ha MexAy ypoBHflMr{
ATOMOB -

Irlsryuarenlnuft [epexoA ocyqecrBn_f,ercr Ha MexAy ypoBHstv{u
ATOMOB -

P onr cnonraHHolo r43ryrleHl4 fl B pa3Br4TI4r4 reHep arlr{t4.
croco6u lonyqeHr4r cnoftcre na3epoB (uonoxponrarr4rrHoc,rE,, K

3aKDeIrnel{u"'I

peHrHocq'b,

21.

rrpyrr4e u

r{epe3

tOCTI4

MEHI4

HbII4

pIr4rl

a

a

2.

3.

4.
o

r43,

I,1:ly.rarelrHrrfi [epexoA ocyuecrBnflercs. Ha MexAy ypoBHtr]{r4



MOneKyJn -

Bonpocu rc sK3aMeHy tro Ar{cqurrJrr.rHe:

I " SuepreruvecKlle, BpeMeHHbIe, clercrpaJrbHbre v [poc'rpaHcl]eHHbre
xapaKTePucrl4Krl na3epHoro }13lryqeH'rlq. Pacxo4zruocrb, AJrr.rHa BoJrHbr. flou.qr:ue (itw.N.ueft u
Iamueft 3oHbr, pa3Mep ryqKa, (poprua BoJrHoBoro Spoura.

2. fasonrre Jra3epbr ua neftrpalbHbD( aroMax.
3. OcoSesHocru ocHoBIIbx pexr{MoB pa6oru na3epoB: pexonM oeodoAHofi

reHepaIII4I4, pexl'IM MoAynflIII4I{ 4o6poruocrl,I pe3oHaropa, pexr{M cr.rHxponru3aUn4pr Mol[.
4. croco6rr co3Aauur lrHBepcuu B pa3nuqHbrx cpeAax. cropoc,rr 14

s$(f errunuocrb KaxAoro Br4Aa HaKaqKr,r.

5" O6rqneoco6enHocrr.r.arr,rrrbrrBepAoreJrbHbrxnruepoB.
6,, Texuzxa 6esouacnocrr{ np}r pa6ore c niBepaMr,r.
7,' llorepu I'I3nyqeHI,IrI I,r 4o6pornocrb pe3oHaropa, pe3oHiaHcnrbre cBcLficrsa.

Ycroft-{unlIe tr neycrofiuunue pe3oHaropbr. Mo4rr pe3oHaropa v ux o6ogna,qenze.
[Inocxufir v ronrporalrHrrfi pe3oHaropbr r.r rx ceoficrna.

8, CosAaHLrer{HBepcr4r.rFt.aceJreHHocrrrBnonynpoBoAHnKax.
9. Texnura 6esoracHocrr.r rplr pa6ore c na3epaMr.r.
10. ocHoeHrre npoqeccbr, [por{cxoAsrqrre B aKThBHoM pe3oHaroper,
11. Xu4xocrnue na3epbl. Vnpaueuze cneKlpoM r43nyrc:aufl, )KrzAmocrHbrx

Jra3epoB.

12. ocnosHrre cnoftcrna na3epHoro pr3nrreHaf,. cnoco6u [o+'Fx{eFr}rr{ orr{x
ceoftcrs or o6rrqnr'Ix I4crorIHI,IKoB Ir lax HeAocrarKIa. IlpeurrayulecrBa na3epar:zr( I4c:fortHLIKa
I43nyqeHrrr, BbrreKaForqze r{3 ero cso jlcrs r.r3nyqeH r.rs.

13. fasoArzuarar4qecKr4ena3epbr.
14. K"rraccu(flrKalllrs I4 rrlnbl Jra3epoB. IftracczQuKarlz.s rrc) Trafiy an,1zsHofi

cpeAbl. Knaccz$uKar\vs. no cuoco6y HaKarrKu. Knaccu$rdKarlr.if, no pexr.tMy per6oru.
I-rasurre AOcrorzHcrBa r4 HeAocrarKrr ocHoBHhrx rr,rrroB Jra3epoB.

15. Irlountre na3epbr. Jlaseprr Ha napax MeranJroB.
1(t. Jla:ep KaK ycLIJII,ITenb c rroJroxrrreruuoft o6parnoii cr]r3bro. po6

c rr o HTaH H O rO U 3 nyrreH vfl B p a3Br4THr,r f eH ep aqrrr4 
"l',t. Onprcarr oco6euuocrn pa6oru TBepAorenbHbrx na3epon, pa6o,:r,aroqlux no 3-

yponuenofi or4creMe"

18. Oco6euuocrr.r ra:ioBbrx nirepoB (<+> u <->)
1i). OcnosHrre oJreMe)HTbr na3epa a r{x poJrb.
2(1. TEA CO2 - Jra3epbr. X.zvaqecr<re na3epbr.
21. KoHcrpynrI,IBHbIe ocodeHuocrll 3JreMeHToB na3epoB pa:lnuHrlx l1arroB,
22. 3uepreruvecKlre ypoBHIr aroMoB, r4oHoB u MoJrer(yn. C)rnrzqecxue

[epexoAbr' flouoqeuI4e, oloHTanHr]e u BbrHyxAeHHoe r43nf{eHr4e. Arrnnna.s cpeAa 14

r4HBepcr4r, HaceleHuocreft .

23. onucarr ocoSeurrocrupa6orrrrBepAorenbHbrx Jra3epoB,
yponuenofi crrcreMe.

24. MexaHusN{ r,rHBep,cr4r,r n CO2 na3epax. Cocras pa6oueft
c rrpoAonlbHoft npoxavxofi u rroilepeqHofi tpoxauroft raza.

paSorarourx no 4-

cM€)c14. COz - :[a3epbr

YCt{JI(:)I{I4e OBeTa B

I,I rere:porJTpyK,rypax.

0oBp9MerrHoM

25. Cnoco6sr co3AaH[.rfl r4HBepcurr B pa3nutrHbrx cpe.4ax.
p ea-nrno fi cpeAe, Koe S Q uqrzeHT norelpb. Hacln{en kre y ckrrreHzrs..

26. O6[IHe oco6eHnocrr4 rzr rrrnbr fa3oBbrx na3epoB.
27. I,lHNexrllroHHbre Jra3ep6r. Jla^:epsr Ha foMocrpyKTypax
28. MolexynrpHbrer:a3oBtbrena3epbr.
29. Onpe4eleuue na3epa KaK npu6opa. ponr JrinepoB ri

upz6opo0rpoeHr4r,r. CpanneHze Jra3epa c Apyrr4Mr4 rrcroqHrzKaMz gHepfrrr4.
Bonpocrr AJrfl KoHTporq caMocroqrerbHofi pa6oru:

L oco6euuocrr4 na3epHofi rexnuxz, uruercrqefi 6rrrourre npr.rMeHeHrrrr.



2. Jlatepuue rexHoJror[rrecKr.re oleparlu[. Csssl napaMerpoB na3eplloro ]a3ryqeHus( Lr

oSraorefi npHMeHeHI,Is.

3. 3lenenmr, Ha Koropbrx non1n{arcT reHeparlnro B TBepAoreJIbHbIX n€Bepax"

4. Ila:eprr Ha ceo6oAublx gJteKTpoHax, peHTleHoBcIs'Ie pI raMMa - 1436rpbl.

5. 3xcuruepHue Jra3epbl.

6. ilpulreuenrre Jra3epoB B MeAHrIr4He. Cs{sr [orJlolqaroqeft/upoHrarcalr:lnleii onoco6uocrz

6u,ororuqecKl4x rKaHeft ot .Iacrorbl l{3ryr{eHvs.

Ilplrrvrepnue reMbl AJrn Kypconux pa6or

1. Pac.rer ilpeo6pz[JoBaHr{.fl rayccoBtr rryqKa npolr3BoJlbnofi onru'{ecxoft cncle:wroft.

2. Pacqer pe3oHan cHblx tlacrott olrrl{qecKoro pe3oHaropa.

3, Pac.rer ronepeqHofi tvtoArt H:I,I3[Ie:ro IIop.f,AKa rpex3epKanbHoro pe3oHaropzt'

4, Pac.{e:r iloleper{Hoft lroArr Hrrr3rrre)ro nopsAKa qerbrpex3epKaJlbHofo pe3oHilropa"

5. Pac.rer ycJroBl,Ifl ycrofi vunocrl4 Tpex3epKilnbl{oro pe3oHaropa.

6. Pacqer ycnoBllfl ycroftuunocrl4 rrerblpex3epKanbHoro pe3oHaropa.

7, Pacqor repMrlqecKux 4e$oprr,laqrafi pesouaropa na3epa c KpyfnblM IIIlJruHlIpHaIeoK:I'IM

AKTI'IEIHI,IM SJIEMEHTOM.

8. Pac.rerr troneperlHblx MoA Heycroii'rnBofo pe3oHaropa.

9. Pac.rer roleperrHoft rr,toAu ntr.r3rrrero [oprAKa ueycrofiuuBoro pe3oHaropa c lueper{eHHblM

xoe(f rf rauneHroM orpaxeHl,I.f, 3epl(an.

10. Pac.rer BbrxoAHbrx xapaKTepucrr,rK na3epa, pa6orarorqero B pexl4Me cno6<i,Arlofi feHepalll4lz

7 . klclopn.a pa3r,urltfl. la":epuoft rexHIlKI'I.

8. BilasHue napaMerpoB pe3oHaropa Ha gHeprerur{ecrufi

npr4 Flen:peptrnuofi HaKarIKe.

11. Pacqor onrl4Ma-IlbHoft cessu H& BLIXo,{e Jla3epa,

reHef)alll4i{ rIpI4 Herlpepmuof HararrKe.

pa6oraroqefo B pexuvte <itlo6oAmofi

u trloAosrrft oocraB I4Slnyr{eHl4t.

C nOMOIlIb.tO12. Pac'{er nepecrpoftrn An:I,IItbI BoJIHrI la:epuofi reHepalluu

AByn'FtIerIpeJroM.II.f, loulero (f unrrpa.
13. Pac.rer uepeorpofiKr,r Anr.rHbr BoJrrrbr na:epnoft reHepallril4 c IIoMoUIbrc) MH0foKolVtlIoHeHTHbIX

Sunurpon JIzo,
I 4. P ac.rerxap aKrepucrl4K I4Hrep$ epovrerpa O a6pu-llepo.
15. Pac.rer BpeMeHHbrK xapaKTe)pr4crrdK penaKcarryroHHblx xone6anufi B Jrit:iepilx, pabclraroqux ro

Tpex- u qeTblpexypoBHeBblM CXeMaM.

1 6. Pac.{er rtonspl43alluoHHofo MoAyJl.uropa cBera.

1 7. Pacqer aKycroonrl,IqecKoro Mo41r1s16pa 4o6porHocru.
1 8. Pac.{er gneK'rpoonrl4rlecKofo MoltyJlflTopa 4o6porHocru.
19. Pacqer BbrxoAHhrx xapaKTepr.rcrrzK Jlasepa c aKTIIBHofi uo4ylrqzefi ao5po:fHoclM,

pa6 O'rarOrUer6 B I4MnyJIb cHCrM I,I LIMnynbCHO -nepIzOAI{qecKoM peXI{MaX'

20. Pac.{er BbrxoAHbrx xapaKTepr4crr{K na3epa c raccrlBHoft lro4yn-aquefi,4o6porHoo'r'I4 o

r4MrryJrbcuofi u uenpepHsHoft Hatcaqxoft .

21. Pac.rer orrrr4MaJrbHoft cnsgr4 Ha BrbrxoAe Jla3epa c arrrannofi MoAyJlflul{efi ,4o5por:etocru,

pa6o'ratoulef o B I,IMnyJIbcHOM pelxlrMe.

22.Pac,rct nperr,reuu6ft 3aBracr{Mocrr4 rrHTeHcLIBHocrtI na3epHoro I,I3nyrIeH.Ht lTlln neHepaIII4I{

rrpoAonbHblx MoA c clIHXpoHLI3r{poB aHHbll,lu Q a: auu.

23. Pacqer Anr4TeJrbHocrrr r{MnynbcoB, reHepI,IpyeMbIX B na3epax c aMnnl{:tyArto-MoAyfllttlnoHnelfi

cLt HXpoHI,I3auuefi nroA.

24,Pac'aer AnlITeJrbHocTIr rIMIIyJrbcoB, reHepl4pyeMblx B na3epax c cl{HxFrc}Hl4::laquer,t NIo.4IIpu

noMolqu 6ucrporo Hacbllrluuou1ef ocfl rofrorllTerq.
25. Onpe4ejreHr.re pa3Mepa na3epHoro [yr{Ka c rroMolrlbro MeToALIK I{3Merlttrc]r:,efi,ctt',luaSpafMbl'

ABr4)r(yulero ct o rITI,IqecKo ro Hox a 14 nepeM elrlarorleft cr ulenll.
26. P ac,m y cvrlorrenfl. Jla3epHbnx HM[ynbcoB.

27 . P ac'm peueror{Horo KoMrlpeccopa na3epHblx vMnynbcoB.

28. Pac.rer nprr3MeHHoro KoMnpeccc'pa na3epHblx uMlyJlbcoB.
(DouA orleHoqHbrx cpeAcrB An-rr [poBeAeHr.rs arrecraUl,Il4 ypoBHs c$opr,anponaHHrJc;rI4

r(oMrrerer{qrafi o6yralorlr4xcr no Ar4cUr,rnnnne oQopMJlf,erct orAeJIbHbIM lIOKylMeH'roM'



7, YqEEII O-METOATIqECKOE I4 I{HOOPMAUI,IOHHOI] OHE CIIEqEHI4I]
AI,ICUUilJII,IHbI
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coorBercrBr4rz c O|OC lltf,
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AaHHbIe.- M.: Jloroc
Pesauze MeraJrJroB r43Jr)qenr{eM
Morqrrbrx BoJtroKoHHbrx la^repon / E.
,{. Barc, 14, (D. Jle6€aruu, M. H.
Mureurxufi [u qp.]. - Mocxsa :

TexuocQepa, 2016. -- 355 c. -rsBN 978-s-94836-427 -8

2016 hflp://www.iprbooks
hop.ru/5 8866.htrnl

Harapon, B. B. llpurraeHerrne rraxera
Mathcad B 3aAarrax o[Tr{Kr4 Jra3epoB :

yve6uoe uoco6ue / B. B. I{asapon, B.
IO. Xparraon. - Cauxr-lle,rep6ypr :

VHunepcure'r I,ITMO, 2015. 
- 66 c.

- rsBN 2227-8397

20r5 http://wwrv.iprbooks
hop.rul675 82.htrnl

AouomrurenbHar nrrreparypa
1. Cneuualrlrue MeroAbr cBaprra lI
uafixa : yve6uur Anf, rroAforoBKr{
AIIruIOMrrpOBaHHbrx cfleul1rlJrl,rcToB
HanpaBJreHIlI'r

" Maurnuoctpol{TeJlblrble rexHoJlorl4t4
r.r o6opyAonaHue" crreqna.ltbHocrlr
"O6opyAonaru4e I,I TexHoJlorrrf,
cBapoqHoro rporr3BoAcrBa" / B. A.
(Dporon [n ap.] ; roA peA. B. A.
Oponona .- Mocxsa : HHrepuer
Zuxuunpnun,2003 -- 183 c, :lu.
- Eu6nraorp.: c. l8l-182 .- ISBN
5-89594-090-0.

2003

2. Peyron, A" T. @r,rcuxa JrffiepoB.
Hacrr 2. Ocuonlr reopr4r.r na3epoB :

y.re6uoe noco6ue / A. T. Peyron. 
-Mocrsa : Pocczficxuft yHr4Bepcr,rrer

Apyx66r HapoAoB, 2011. --96 c. -ISBN 978-5-209-036s4-S

2011 h1lp://www.iprbooks
hof .ru/1 1534.html

3. liax-laHon, E. B. Ocsonu lasepnofi
Qnsuxr.r : yve6ru.rx / E. B. FaxnaHon.

- Honocu6upcx : Honocu6upcxufi
ro cyAapcrB eHulril rexHuqecxr,rft
yHr,rBepcr,rrer"20ll, 

- l3.t c. -ISBN 978-5-77 82-1606-8

20tl ttttp ://w,'vw. iprbooks
ho1i.ru|4,5127.html



7,2. flepuoAtrqecnue r3,[aHrq

l, Jla:epuuitrvrup - Irlurepuer-xypHaJr o Jra3epHbrx rexHoJror?r.flx nasep.p(f

2. eLIBRAI{Y.RU - )I(ypHar "Jla3ep" https://elibruty.rur title about

3. Jlasep llKypna-n llouynrpnag Mexanvra

7.3. llureprrer-pecypcbr
l. http://znaniur.p,comf ;

https ://www.popmech.ru >

2. http:lwww.studentlDrary.rul 
;;

3. hftg//urywut$dtJu.

8. MATEPI4AJIbHO.T'EXIT T4 qE CKO E OEECIEIIEHI4E AIICUZ IIJI
IJts peanl'I3aIII4I4 4aunoft ArlcqunnuHbr r4Merorc.rr clerlr4aJrbnbre rroMe

npoBeAeHl{tr Sansruit neKl4UOHHOzO mbnq, saunmuil npaKmuttecrcozo/n
Kypco6020 npoeKmupogqHun (autnonueuun Kypcosbtx pa60m), zpynno1btx
KoHcyrbmat4uil, metcyu4eeo KoHf\lpottfl, u npoMeacymouuoit qmmecmal4ltl't, Q
onfl c qMo c manm enuu of,t pa 6 omut

Jlt:rqraoHHr,re ay Akr-ropqrr4, ocnarqdunrre .qocxofi
rlpoBeAer{rlx salusrnfr c [prrMer{eHrreM KoMnbrorepHbrx
ponr.rKoB (420-3, 3 1 56-3).

Ayamopuu Ans rrpoBeAeHr,r.s npaKTrrsecKr4x rr na6oparopHrrx sauirrrd,
coBpeMeHHbnMI4 lrepcoHanbHblMl{ KoMrrbrorepaMr4, o6r,e4un€HHb.rl\{r4 B
BbIrrIzcJII'IT'enbHyIo cerb Iz yKoMnJIeI(ToBaHHbIMI4 ueo6xoAuublM clrcreMHbtM lI
rIporpaMMHHu o6ecneqeHneM (1226-3) 14 HayqHbre na6oparopuu (r07tt-3, 107-3,
pa3MeIrIeHbI coBpeMeHHbIe JIuBepHbIe KoMrrJreKcbr: Mr4Jrr4ceKyHAHar u Senrroce
ycraHoBKI{' a raK)I(e flepeHocHoft la6c,paropruIfi npaKTr{K}M rro Jra3epHoft rexfiurce,

npe3eHTaqzft a 71euoH
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14OHI{b.tx
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Pa6ouylo rllorpaMMy cocraBr.rJr

PeqeHseur
(npe4craerzlelr pa6orolarenx)

3aneayrorqufi xa$e4poft

P a6oqax nporpaMMa paccMorpe Ha 14 aA

llp e4ce4 areJrb KoMr.r ccr4r4

flporpavrnra paccMorp eHa Lr o4o6pena Ha 3 aceAaHr4

HA

cr.nperoA.rcar$.@u|IM
(ono, no4nr.rcr)

( p46oru,

I,IO, no4nacl)

E,JI. Lllauancral

, QI4O,loAnucl)

, Ouf{M

au y.re6Ho -lr,t eTo4ra'recrcoff
HOJIOII4I4HarpaBJreHus 12.03.05 JlasepHat rexuuma H rra3epH

(ol4o,lo4nracr)



Pa6o'Ias nperparvrlaa oAo6posa na

flporoxor 3qceilankrfl xa(pe4ptr Ne

3ano4yroqufi r<a0eapofi

Pa5oqan uporpaMMa o4o6po1ra ua

flpororon 3qcel.anr4fl xa$e4ptr J\b

3ane,4yrorqnfi ra$egpofi

Pa6o.ras rpqrpaMMa o4o6po[ra ua

flpororor sqcerankrfl. rca$e4prr J\b

3ane4yroqraft xa0eapofi

IIUCT rtrEPEyT B E P XAE Hr4tr
PA$ OqEfr frp orpAMMbf AuculrrrJrrrHbr

yue6[ruft roa

yue6puft roa

foAa

roAyue6iruft

or foAa

-



JIKT C T F ETI4 C T PAUI4I4 I43 ME HEHI4IZ
B pa6or{yrc rpofpaMMy Ar.rcqarnr4H6r

<Jfasepuan me/uurca>
o6pasoeam:gaauori npoepawrwbr HanpasneHun nodzomqarcu 12.03.05 Jlasepnan rpe4u

B seceurr Lr3MeHeHH{ u uawu I pasaetur
pa6oueft nporpaMMbr

rnexHoilozuu.

3aa. ra$e4pofi


