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1. TIEJTII OCBOEHVTfl IkrcIIr4rIJII,IHhI

I-{erurc ocBoeHrrr rucurrrrJrr4Hrr <Jlarepubre crrcreMbr cnequarbHoro
c QasuvecKzMl{ npl4gllr,rnaMr.r, TexHoJrorr4rMrl rr3roroBJreHHfl Ir
nBerpHoro LI3nfreHI{t [ilfl' pe[IeHI{t y3KoHanpaBJIeHHbIX 3aAaq
npuMeHeHr,tr lr BHeruHeft cpe4u.

HffIHAIICHI,I') fl BJIfl ETCg O3HAKOMJIEHI,IC

rrpr4MeHeHr4q coEpeMeHHbrx ct4cTeM
B C[eqrraJrr,r3r.tp0BaHHbx ycnoBr4f,x

2. MECTO Ar4CrIUlJrrrHbr B cTpyKTypE orrorr Bo
AucquuluHa <Jla:epurte cllcreMbl crtellvanbHoro HzrHaqeHr4s) orHocr4ltcs x 6nqxy B.l, K qacrr.r,
$opvrnpyervroft yvacruuxarvru o6pasoBareJlbHbrx orHorrreHuft - ructlunJruHe no nrr6opy, Horap'u yve6Ho*a
rrraHe B I .8.,48.03.02.
Izlsyrreuue rucqunnl4Hbl npoxoAI,IT B 8 ceuecrpe ocHoBaHo r4 npeAnoJrafaer Huuruque y cryAeHToB
(byultart'renraJlbHblx sHaHufi n o6nacru $zsurcu, o[Tr4Krz, n"a"ro"ofi gneKTpoHr{Kr.r, ,rp4epHofi rexHr4Kz,
uu$opuaruKlr, 3JreKTpoHr4Kpr r{ Mr.rKponpoqeccopHoft rexnurn
flpepernusuru AI4cuI4nnI'IHbI: I'InbopuaquoHHde mexHotrozuu e npoQeccuouaaauyit denmenuuocmu;
Ocucteut xeaumoeoil Qtuzurcu; 3nercmpomexHuKa; Ocuoeat onmuKrl; 

-Ocioeat 
rceaumaeoil oneKmpoHuKu;

Jlase.puan mexHuKq; MameuamultecKoe uodenupoeaHue 6 nasepuoti Qusurce; Onmuve1xue Marnepuctttbt ,
mexH'ottozt'tu; 3nexmpouurca u cxeMomexHuKa; Cucmeuw anmoMamu3upanqHHozo ,flpoeKmupoyctHut 6
onmuKe,' BsauModeilcmeue ra3epHozo u3lty.qeHun c 6err4ecm6oM, a maK)rce 3HaHunxtt, nonytteHHbrx npu
np ox o crcd eHuu mexH ot o zuq e cKoil np aKmuKu. l

3. TIJIAI]IUPYEMbIE PE3YJIbTATbI OEYIIEHNq IIO AI,ICUNNTJII4HE \:

rlnauupyevrble pe3ynbrarrt o6yueHl4t rlo ALIcqunJrr{He, coorHeceHHbre c [naHr4pyeMgrMrd p$ynbraraMr,r
ocBooHrrr OIO|I

X.oa Soprr,uapyeMbrx
rouneresuufi

YpoaeHr ocBoeHnt
nouneteHquu2

flnaHnpyevbre pe3ynbraru o6yveHnr n,[ .q"cqann,,rHe
xapaKrepn3yroque granbt tf oprr,rupoeannf ron,I nereHunfi

(norcasareJrr4 ocBoeHHr KoMnereHqr4l,r)
I 2 3

nK-1 Cnoco6eu
aHutusupoBamb
sadauu no
npoeKmupo6qHun
munogbtx cucmeM,
npu6opoe, y3Jto6 u
demareil na3epnoit
mexHuKu, ncBepHbtx
onmuKo-
9neKmpoHHbrx

npu6opoe u
cucmeM

3uamt:
. npuHquna zeHepavuu usnv\eHun na3ep2rru;. snetveHmHyn 6azy nasepnoil menturcur. ocHogHde munu u xapqKmepucmuKu onmwtecKux
c uc m e M n e3 e pHbrx o n muKo -gr e Km.p oH H btx np u76 o p o e u
o6opydoeauun;
. npuHqunbtKoHcmpyupogaHutnqsepHbrxonmuKo_
eneKmpoHuux npu6opoe, Dc y3no6' u greMeHmen;
. onctcHbre u epeduarc gKctutyamaquoHttlde 

earcmoput, ux
npedenauo-donycmuJvtbre yposHu aosdeilcmewy Ha veroleKa,
mexHuKy u oKpyucqnryyn cpedy npu eKcnnya,fnaquu nesepHbtx
cucmeM u mexuonozutt;
. Memodat pa6ombt c HayuHo-mexHuqeclKoil numepamypoil
u uuQopuaqueil;
Vnema:
. onpedenamu napaJrtempb, u xapaKmeplucmuKu
greMeHmoc na3epHbtx cucmeM Lt rnexHoroeuil Dna sadauuaw
ycnoeuf,i u peJtuJvtol gKcnnyamaquu ;. aHqru3upoeqmb esauttodeilcmsue na3gpHoeo usnyHeHun
c MamepuaJtaMu u cpedauu,.
. npweHtmb uuQoptua4uouHbte pecyppbt u mexHoJtoeuu,.. npedcma*nnmb uuQopuatluto s cucmelMamu3uposauHoM
eude;
. pa6omama c HqyvHo-rnexuuqecrcoit nulnepamypoil u

' Ecrur [pepexBr,r3urbr orcyrcrBy]or, Hanr,tcarb ((/llzcu]rnrhHa onfipaerc, Ha
lporpafMMbr cpeaHero (nonnoro) o6ulero o6pa:oeauHa : yKa3amb npeduemu>>
2 flolHoe lrJrr4 qacrnqHoe ocBoeHr,re yxasanuoft KoMrrereHur,rur

3HaHur npeAMeroB ocHon{ioil o6pa3oBar(..nbHofi



uHQopMa\ueil;
Bnadema (naeautu):
. Haabtrcaruu pa6omat co cpedcmeauu $ounaailnepH(reo
npo eKmup 06 eHufl , ucnonsypt4tlvruc n npu rctlucmpyupo s aHuu
ysno6 u 6noxoe nasepHbtx KoMnneKcor;
. HaebtKctrvtu npoeKmupoga.Huf munogglx cucmeM,
npu6opoe, ysno6 u demareil nasepuoil rnexHuJKu, nasepHbtx
onrnuKo-gneKmpoHHbrx npu6opoe u cucmeu.

nK-2 Cnoco6eu
yqacm6o6amb 6
paspa6omrce

mexHut|ecKtDc

mpe6oaauufi u
sadauuil ua
npoeKrnupo6aHue
munogbtx cucrneM,
npu6opoe, y3no6 u
demarcil nasepuoil
mexHuKu, na3epHbtx
onmuKo-
sJreKmpoHHbtx

npu6opoe u
cucmeM

3uamo:
a ocHoeHbre o1nacmu npluweHeHun nasppHoil memuKt, u
n a3 e p H blx rn e nl o n o 2 uu ;
a

tr* tfaEuttuJtucuul

npuHr4und nocmpoeHun u cocmal na:fepfepua* npudopoe u
cucrneM;

npuHl4unu Ko H c rnpyup o 6 aHw onmuKo-
oneKmpoHHbtx npu6opoe, w ysJtol u

onmuvecKue Mqmepuanb, u
onacvde u epeduarc Qarcmopau

npedenauo-donycmwrbte ypostru eosdeilc HA qeIOSeKC,t,

mexHuKy u oKpyilcanryyn cpedy npu nq3epHbtx
cucmeM u mexuonozuil:
. MeFnodat pa6ombt c Haywro-mexuuueprcoil numepamypott
u uufiopuaqueil;
Vuema:

npedun y3natw u
SJryeMeH u cucrneM;. onpedennma, Qopnynupoeamb u o6ofuoeuteamu
mpe6oeauun x paspadambtnaewbtlt y3ncw u oweMeHmqJv,
nasepHbrx npu6opoe u cuctneM;
. o6ocHo6d6amb npednazaeuue mexHyqecKue peuteHwl
npu npoeKmupoeaHuu y3no6 u sneMeHmoe natepnatx npu1opoe u
cucmeM;
. npwvteHtmb uuQopua4uoHHue pecyppat u mexuonozuu;
Bnadema (uaeawu):
. H^gbtKcwtunpoeKtnupogaHwmwno?btwctlcmeM,
npu6opoe, y3Jto6 u demaneil nasepuo/t mexHutfu, nczepHbtx
onmuKo-greKmpoHHbtx npu6opoe u cucmeM.

nK-3 Cnoco6en
paccvumbtgamb,
npoeKmupogqmb u
KoHcmpyuposamb
tnunoSbte
cucmeMd,
npu6opa4 y3nbt u
demanu nasepuoil
mexHuKu, Ia3epHbtx
onmuKo-
sIeKmpoHHbtx
npu6opoe u
cucmeM

3uama:
. ocHogHbre mund u xapaKmepucmuKu onmuvecKux
cucmeu na3 epHbtx onmuKo -sreKm poHtrbrx np!6op oe,
o6 opyd oe auun u mexu ono euit ;. npuHt4unu KoHcmpyupoeqHun ncBepngtx onmuKo-
gneKmpoHHux npu6opoe, ux y3no6 u sreMeHmpr;. ereMeHmHyn 6azy, ucnoasyeMyrc e ilgdenuaxnasepnoil
tnexHuKu;

ue mo d u p a 6 o mat c H cty.u+ o - m e xu uu e O Ko it nume p arnyp o il
u uuQopna4ueil;
. npaewa oQopuneHut qepmecrceil u KtlHcrnpyKmopcrcoit
doxyneuma4uu,'
. KoMnbpmepHbte mentono?uu uodenupoeauun u
KoHc mpyup oe aHun na3 e pHbtx onmuKo-sre KmploHHbrx npu6 o poe ;. onecHde u epedu rc eaxmopaq, ux
npedenuuo-donycrnu)vrde Hq veroleKa,
mexHutg u oKpyJrcanqyn cpedy npu eKcnnyaNnaquu narcpuutx
cucmeM u mexuonoeuit,.
Vnema:
. Batdupqmb uemod(al pacuiima npu pp3pa6omKe
JrasepHbtx npu1opoe u cucmeM;

u xapaKrytepucrnuKu
06 u cuclrreM:



. paccuumdgamb u sbt6upamb nonn
KOHC mpyKrnuS Hd e gneMeHmd onrnuvecKux
KperuleHun;

. KoHcmpyupoaamb munolbte demanu
menluKu;
. nod6upamano sadauuatu
xapaKmepucmuKalvt eneueumuyn 6aay
cucmeM;
. npuneHtmb uuQopua4
. eHanu3upoaamb, npedc
pe synbmamu npoeKmHo-Kouc
paspa6omxe na3epHbrx npu1op
Bnademu (uaewrcu):
. npltxnaduaruu npozpawt tctMu pacudttla na3epHbtx
onmuKo -ene Kmp oHHbtx npu6 opoe ;. KoMnbromepHbtMu mexHoJtozun*tu paEvdma u

4. OEbEM I,I CTpyKTypA AIICIIHIIJII,IHbI
Tpyaoenrrcocrb lracrlIarrJrr,rHbr cocraBJr.rrer 3 sa.rerHrx eAr4Hr.rq, l0g .{acoe
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FIal nque B Aucrlrjnnu He

N:f]t/ KP

C oqepxa ur{e JreKur.t oH H brx saHqrufi rro Ar{crllrr[JrrrH e

Pa:Ael l. BnegeH:ue. Knaccus[KaIIuq crre]qrraJrr.r3Hpor]aHHr,rx Jrra3epHbrx cHcreM
Teva I Crpyxry'pa u Ha3HaqeHI4e cleqllaJrr43r{poBaHHr,rx "rra3epnbrx cpror€M. floKone;saq 14

corST'aBHble qacrh na3epFIbIX cHcreM. Yc,rosuq ilpuN{eHeHHt crreur{zuru3r4poBaHHbr,x na3epHbrx c[.jcret,4,
06:Op coBpeMeFrHErx na3epHbrx KoMrrJreKcoB h c$e;r (rpanaq) u:< npr*a,r"r,,a1r.

Pa:lel 2. @usuqecKlte [pI{HIIIn[bI ll ocodennocru pa6orr,r cfleqrra!,ru3npo]BaHnrbrx ,Jra3eprrblx
CUCTCM

Telvra I onruqecrue cxeMEI rlocrpoeHl4s KBar{ToBbD( reHeparopon r,r Szr:zuecxue ilpoqeccbr B r:r.ax.
Telra 2 @Lrsuxo-ortrl4r{ecKl4e napaMerpbr na3epH6rx MarepuaJron, €rr(Tuxinrbrx na3epHbrx cpe,{.
Tenra 3 Onsu.{ecKIr e ocHoBbI nocrpoeHr{q [on)/npoBoAH]aKollor.o na3()pa nogr,,rutcnHofr

r.{HTe H Cr4BrrocTr.r H3nyq eHIifl .

Teua 4 Ouszrca rennoBbrx rrpoueocoB B na3ellHbrx
Teva 5 AsroHolarrbre clrcreMbr 3JreKTpoilv-ttLHlrl-

suep rosSSeKrrrBHocra.
Pasqe"r 3. JIa:epurble crrcreMLI rloBbrtrrreHnoii r,lorrlHocr'[r. Oco6enHocrrr flpoe4Tr.rpoBafr,,rq
feua 1 TnepAore,r.snufi na3ep c npoAonbHofi Hara.nxofi Ha ocHoee -rra:t:1luofi nep,+r"*r.
Tewa 2 /{ucxonlr.ft na3ep IIoBLIrxeHHofi rtorquoorr4 v3nyqelas.., rrfror{occbr replrocla6i L\rrutaiar\Lrr4

arcTueuori,ratepuofi cpeAbr,
Tetra 3 Mero4lr noBbltueHvr lyuenofi crr]fiKgg1-r orlTtrr{ecrroIX 3rr3t,leHToB

c14OTeM"
lv{OUIIIbIX Jl a3repHbtX

Teua 4 He,ruHeilHtte onrllqecKlre 3J'IeMenrbr 14; cpeixbr c IIacblrrllro11laMrott nofJro.14re;reM B
C |ICU }IAJI143IIPOBAHHbIX NA3 EPHbIX CIZCTCMAX.

Pa:Ael 4. TexHuqecKue pemeHurr rIo Aocrr..rxeHrrfo Bb.JoKoro Kaqeo1Ba r{3Jry'qeHua
Tervra I flapauerpu KaqecrBa na3epHoro [3n)^{eH[r u cnoco6u r4x rroBr,rrx eHug,,
Tewa 2 Mero4rt onrl'IMI'I3aIII4, o[-rI4rrecKI,IX y3JroB T]paHcrroprlrpo.Br(r{ cBepxMoltHbr}: ,,or.oKOB

na:iepHof o I[3nyrleHLrs.
Teva 3 Merogr,t HccneroBaHI,Ig OIITI4rrecKI,rx i:eoffcrs na3epHbIX pl31y98Tr3;e[.

(Jo4epxanHe rrpaKTHqecRlnx : auqruii rro A'cur{n,t tf He

ParAe,l 1. BneAeHue. KlacclrQurcaqltn cfler(ualrrrr:!r{poBarrHbrx Jria3epHbrx cucr,eM
Tel'ra 1 Crpyrrypa H Ha3HaqeHI4e crrellr4aJlr'r3prpoBarrHbrx xa^lepHbrx cr{creM. floxrr:renr,rs )tI

cocrilBHble rlacrll na3epIIbIX cr{creM. ycrclsus []tuNIeH(3HLLg ctIeqilarllut3l4poBaHHbl]: .[a3epHbD( ct.r(]Te\4.
o6::oJp coBpervreHFrbrx Jra3epHbrx KoMrrJreKcoB H cQep (rpanu{) r,rx ,rprrann,ro,,1r.

Pa:Ae,r 2, @uzr\e:cKne flpuHurrrlbI lr ocofien]Hocrn pa6orr,r cnerrnaJru3r{poBaHHrbrx ,fli]r3eprrbrx
CI,IC:TEM

Terr'ra I Orru'Iecxue cxeMbl nocrpoeHl{t KBaHTor}brx reHeparopoB 14 rpu:llvecrue rnpoqeccbr r} Hr4x.
Tewa 2 @us[xo-on'rurlecKue lapaMerpbl na3epHblx ]MarepHaJ,IoB,, :TKTLIBT:Ir'IX na3epI{bIX cpe2(.Telta 3 (DusuqecKlze ocHoBbI IlocrpoeHr4q rtony[poBorHr,rKoBoro na3epa non,srnesnoi.r

r{HTe.FICrrBHocTr4 v 3nyq eHI4 s..

Teva 4 @us'xa reilJIoBbIX npoqeccoB B Jla3epl{brx r43nyqarensx, oc'loBarrrrbrx Hul 
'BeproM 

tene.
Teua 5 Anrouon'tuble czcreMbt 3neKTpotrur^Hkrr na3epHblx r(or4rI.rIeKOOB, Merortr rroBbll-L'rJr{rr4fl r.r)(

oueproe Q cf eKrr4BHocrrz.

PalAe,r 3. JIa:epHr,Ie clrcreMl'I rIoBbIureHHoii mouxnocru. Oco6euHoc1u rrpoeK'rupoBar*Hrrr
Tenra I TnepAorenrurrfi na3ep c npoAc)nblroil rralcaqxofi na ocHoer: ra:epuofi *"tr,u,"rnrn.
Terta 2 {ucxonuii na3ep [oBbrrrreHHofi naclrqnocru u3nyr{ elrrrfl, r]p()ueccblreplror:ra6 t;tltLr,.raL\vpr

axranuofr :ra-:epuofi cpeAbr.

I,I3nyqaTeIqX, OC)HOBaHHbIX Ha'IBepAOM t.ir3ne,

Jla3epl{brx KoMIJTeKCOB, Me.I.OJIbI [OBtIUteErr,tt fix



Tertaa 3 Mero4rt IloBbIIrIeHpIr lyvernoia cr:r:ilrcocrn ollTprrre0Kr4x oJIe\{eHToEr rvlo1LIH6IX .rra3gD}rh,rx
014 CTeN4.

Teva 4 Flelaueiiurre oIITI4rrecKI4e 3JreMellrbl )w cpeAr,I o Frilcbllrlarorrlr4Ntc,{ rorJrorfr,rrerJrieM rl
cil er]r4anu 3r.rpo B aHH r,IX nit3 epr{brx crr cTer4ax.

Pa:rte,r 4. Textrfi'lecKt{e peureHlrs rro AocrufxeHrlrc BblcoKofo Kaqec.rBa rr3Jt},qgpg"
Tenaa I flapaverprrl KosscrB? Jra3epHofo rr3ryueHlfl u cnoco6rr 1aX ror]brrleH]rrr.
Teva 2 Mero4r,l orITI4MI43aIII4Ii onrur{ecxI{x y3noB TpaHcrloprrrpoBKr,r cBepxMo[IrrbIX [io,roKOr]

Jra3epHofo Llf.nyl]eHufl.
Tevra 3 Mero4rr I{rlcneroBaHI4q olrrr.rr{ecKr4x csoft crs na3epHrrx r.rslyrsr:ereft .

5. OEPA3iOBATEJIIbHbIE'TEXHOJIOI'I4I,I

B npeno4aBaHm AncuunJrprHbr ( q(llt ttt )) Hc I]().]l b'J',/toTc.t
pa:lHoo6pa:Hrre o6paeoBitreJIbHble rexHoJrorr,rrz KaK: rpaAr4ur,rolFrHr,re. T.ar( u c rrpilMeHeHI4eM at:TpIBH I)tX r,l
aH're,llaKTr,rBHbIX Mero4on o6y.reHu.a.

ArrusHr,re a r4HTepaKTrrBHbre MeroAbr o6yveuut:
WumeparcmuBHan neKqun (pasdenur N:'p I -2);
fpynnoaan ducrcyccun (pasde.nu lW3 -4),.

flprz nponeileHuH JIeKIrI4oHHbx :aH.f,-rui flpr4MeHqercfl rpiLnw3trorrssr.d noAxo;rl, 3aKJIroqaK)r1,r,rtc, B
nocneAoBarenbHoM Vl3y.qeHLrtl pa3AenoB .4HCUr{nJItrHbl Lt B A3rOXeHhl.r Jler('t()poM coAep)I(irHl4r 'yueSuclr.r-r
Marepl4ara rexylqefr JI9KIII{}I, ]F'aLruHafl, c olnpeAenioHl]H reMbr Jler(quu ut rrra1a,rl9Krlr{oH}Ioro rji;1rr,'r..ug. a
TaK)I(e c rpoprr'rynvpoBKl.r ueru neKIIt4LI Il nepeqHf, paccN,rarpr4Bae]v{brx BorrpocorB (3ara.{).

3attqtLrfl, IlpaKTl'Iqe)cxofi HanpanreHHocru rtpoBcrAqrc.f, B uHTepaxrusHoii $opnae o qeflr,ro ]paBEr,j{TH, 
./

c'f)/nr3HroB npofieccrzoHaJ'IE,Hllx KoMnereH{ufi fll(-t., UtK-2, IIK-3, B xore .texuufi 14 [pa-Krprq(]cr.4l(
zarts'ruh )/ cr)/reHroB $opnaupyrorcr v 3aKpe[nq]orcq cuoco6rrocru lr o6rex,rlr"",,-rapru,4LreoKo]rrly'
TllopLIecKoMy cyll(AeHHlo tlo BorlpocaM u3yqaevoil AacuunnIrHbl 3a cqer l(parKofo nepuoArnqecKor.o r),npo0i]
nex:ropoM yqaul4xct no yue6uoMy Marepl4ilny npeAbtAyulax zanstttfi.,3ra cr{er no6yNl4eHlrr )n{aulaxcn r(
AI{cK)/ccI4pI no reKyuleu'y yve6uoMy Marellvany u 3a orler [peAocra]rrreErlz.Lfl yqaurr.rMc;r Bo3iMro){(Hoc.t.g
nsrpa6orxv yN{o3aKnroqeuvil, ortplpa-scb Ha co6i:reeHulre saaHwtl,,fI(f,JIyqeHrFIIJe B per3)/nr,Tarc
caNrocroqreltsofi pa6oru.

6. OUEHOITHbIE CPEACTBA AJIfl 'TE]KYIIIEIO KOHTPOJH YCIIIDBA,EM()ICII[4,
IIP o ME xtvr o trHo fr n rr p c'rA III4 [r Iro I4T o f AM o c] B o F',HI/I''A114 c It:I4rI Jt I{lHr bI t4r

yr{EBHO-MIETOAUIIECKOII OEECII ESIEHI{E CAN4OCTOfl TEJ| h, Ho j[ pn n cl'nrr
cTtyAEHTOn

A) Bonpocr,r peiirH Hr-Korrrpo,'rq :

Peiiruur-rcosrpo.nr, J\ll
1 . llpo qeccrr rpanc Q, opM arluu 3Hepf r4r{ B na3epHbrx M areppl aJrax.
2.Tunonas crpyKrypa cpeAcrB $orouxtrcra u onrpoHrrKrr.
3.CpanuarenbHble ceoficrea Marepl,IanoB aKTpIBHE,rx Jra3eprrbrx g.[eMeHTclB TBeproreJrbl]brx ra3epoB.
4. 3rarr rr )Kr.r 3 H eII HOlo LllrKJ'I a 3JTeK'rpo Hu F,rx cperclB.
5.Qu:aqecKHe, MexztHl4qecKhe H o[TlzqecKr4e llapiaMe,t'pbr na3epH]bIX Marr3l)r4aJroB.
6"llpoqeccrr nepeHoca rerrJTa B Jra3epax c lrotreper{Hofi saxaqxofi.
7'flpo:pauHat tla3ep'|Ha.s KepaMaKa c rpiaAlreHTHF,r\l rr3MeHeHr{eM KoHueHTpaqprv Jrerr4py}ouer,ir 4ordaerca.
8 . MeroAu l{ccneAoB aHLIq o [Tl4trecKr4x r:eo fi crB JraB epHbrx ]darep HaJroB.
9.Moruuue u cBepxldorrlHbre na3epHbre crrcreMbr.
Peiirunr-rconrpoar, Nb2
I . AsroHoN{r{bre ov cleMr,r 3n eKTpo rr vr aErLrfl .

2 .He nnnei.tH ble ott].tf qecK He 3rrreM eH'r.br.

3.CPC4IT C HACbIUIAK)UII,IMC'I TIOfJTOTVTEJIEM B CTIICUUAJ'II43I4PIOBAHJ.IbIX JIA3I3I)HbIX CUCITEMAIX.
4.Henpepusnufi rBepAorenburrfi larep ro cxeMe (3f-y).
5.llpoqeccu repMocrarvpoBaHu-s aKrIaBHoft ra-:epruoii cpeAr,r B ArrcKrf,Bbrx Jra3epa.K.

'S.Jlyqeaaq croitr<ocm onrl4r{ecKax 3JrelvreHToB MorrIHbIx na:}epHbrx crrcreM.
@J\!3
l .tr4rr.rnynrcHo-nepucrArz.{ecxufi TBepAorenrurdi naBep no cxeMe (3 t'-y)).



2.Oco6errHocru pa6or6l nl4cKoBofo na3epa Ha ocHoBe r(oMrro3n-r.Hoii xepauuxrz.
3 . Cn oco 6 r,r n o Bbrrrr3H Lrfl ilap aMerpoB KaqecrB a JrI a3epHoro r43 Jryq e H r,r fl .

4.Merorrt oTITIdMH:iauvilygnoB TpaHclloprr.rpoBr(rr \4orrlHbrx [o!ro]KoB nrL3epHoro ri3JryrqeHHrr.
5. Mero4rt onrIrN4Ir3aIIuI4 orlTllqecxux ceoiiclB pe3oHaroFroB B cocraBe ra3epHbrx u:n1,uarelefi.
Teryulufi KoFITpoJrr' ycrleBaeMocrl4 cr)rAeFlTon.sBrsercr pircflpeAeupnuuv Bo BpeN,reH]a ceMro'rpi:r r.r

ocHCr,BbrBaeTcq Ha oqeHKe cneAyroul4X COCTaBrqrom,r4x:
1. BrtlolueHLre3al'al:afi npaxruuecxofr u caNtoc'foqrersHofi paeiolrr. flogroroerca [p(]3errria-t\vr ]4

rol(rlLIIa' Brtcrl'nngHlae c AoKnaroM Ha ceKlluoHllolvi 3aceAaHlz v u 3ail\uret pe:rynbraroB BLI19JIHeT:Ii,ro'o
14 c0nenoBaHr,tr.

2. Yqactue n o6cy'x;4gHlzll Aolila.qoB yqarll4xcf, rra ceKrlr4oHHbrx 3aoeraFrr4rx B xo,le rrEraKTr4rrecK'rx
zanstuit"

flpolrexcyroqHa.s arrecralll4.s rlpoxorur n $oprve or(3iaMeHa. Bonpgcrr 3r(:iaMeHa,o)(B?T,brB?Hyr Br;.ro
Tel\daTI4Ky' paccMoTpeHHylo B XoIe npoBeAeFII'I.s I9KUI'IOHHbIX 14 ilpaKTI4qeoKI{X za:nsruii B TelteHrre Jel/eclpil.

E) Bonpocbr r( rK3:lMeHy:
l. Crpyr<rypa r4 Ha3FraqeHr4e cpe4crB Sorouuru Lr oil.rpoHr4Klr.
2. flpoqeccsr rp au crf opM aqr.rr4 3Heprr4 ?r B JriBe pH r)rx MareplraJ.rax,
3. ocHosHljle MarepI{aJILI aKTuBHbrx cpeA MorIIHbrx n:a3epltbrx cl.rcreM.
4. <Dusuxo-onrldqecKr{e napaMerpbl na-}epHbrx MarepvanoB, aKTHBHt,rx JIa3epHbrx c)peA.
5. orruqecKr{e cxel,46r rrocrpoeHr4.f, KBerHToBbrK reHeparop(lB.
6. Onru'{ecKne cxer,{bl rfz:.n.Iecxue npoueccrl B ri:BarlloBbrx reHeparopax
7. Ilpoqeccbl nepeHoca reIIJIa z Quruxia rerlJronbrx flpoqeccoB B na:]epHblK r43nyrra,reJrrD( Ha,r,'erl,!Io\,r

8. Morqnsre 14 cnepl:MorrIHE,re na3epHEre cr4cret\4br,
9. AKru sHa s. na3epH;, as, KepaMrrKa.
10. N4eroatl uccneAoBaHIrfl onraqecKrzx ceofiols Jra3repHbrK Marepr4zuroEr.
I 1 . A sro H oMHbIe c 14. creM Lr 3 JIeKTpon r4 -r- aHr4fl .
I 2. He.lu u efi usre o l rr,rlreaKr.re oJreMeHr.br.
13. Cpe4rr c Hacbllllalourl4t.itcs IIorJIorI4TerreM rB crreu14aJrr.r3upoBurHrFrh,rx JrarepHbrx cacreMax.
l4.LlttrrtytrucHo-rlepuoAnuecrufi rBepAorenbHuii la:lep ro cxeMe <3if-1,'>r..
15. HenpeprrsHr,rfi TBep4orenrnufi na3ep rro cixetr{e (3f-y).
16' Ilyuena.s crofixocrb onruqecKlrx DTeMeHTOTB NroruHbrx Jra3epHbrx crrcrr3M.
77 ' @uzu\ecKl4 e ocrloBbI rlocrpoeHI4q rlonynpoBo,4HHKoBoro na3epil rroBbrrrrreHsofr uurencriBrroc)T.L{

143Jry,qteHrIt.

18. Me'oau oII.I'IN't'I3aut'{I4 ortrl,IqecKl{}l y3noB'fpaHc'oprr,rpoBKr.r oBepxldorrlHbrx rr{cror(oB Jriileproro
H:lil y'-ieHLIt.

1 9. cnoco6br rroBbrrueHr.' ilapaMerpoB KaqecrEa ,ra3epHorrJ u3ryr{e.*r.tt
20. [vcxoestfi:ralep [oBbIUreHHofi uorqHocrv ta3.[yr]eHr4q, npoueccr,r repr\locra6u:rnsa.quu a1ruguoli

la-repuofr cpeAbr.

21 . flpo:paLrHaq na3epHaf, KepaMr.rKa c rpaA'errrHr,rM r{3MeueHuejM
no6raBKr{.

B) BoupocF,r A,'t q KoHTporrfl caM ocroqre,rr b Hrofi pa6i orsl l/q aullt]icjfl :
l) Crreuz$HrtecKr.ie'rHnbr aKrHBHbrx J'ra3epHbrx cpeA lluvmepcrdor-rHaq )r(r4IlKoorb r.r uoJtr{Kpr4cr:n,r;rnr),/
2) Llertl)'palteH noKa3arettb [penoMneHl4q KBaprler]or() creKJqa H zLflrclv{o-pr-r.Tp,Boro rpa*]ara rrl:)r4

r{3r\4elHeHr4r.r reuneparyprr'/
3) 9ro raKoe repMlrqecKoe pacrrrupeHuie axTzBruoii rmepuofi cpe,4u, rorrrrrue rer:roeopi ,,rprnr:rrrli,
4) Hasonure r4cxoAHbre MarepvaJrbr Anr roJryqeHr,r-s la:epuofi xepalruxu?
5) B 'reu 3aKJIloqaercq npeuMylrlecrBo MeroAoI] xl{Mtar{ecKr)fo cooca}KAeHr4.fl rtpt4 rtonylreFrr4u Jra3epr{oa

rcepan,lv xz?
6) flepevrecnure ocHoBHbIe rh[br orrrr4qecKnx crxeM HaKaqrl:n ax1r.rsHofi cprs451?
7) B ueu cyrb KorepeHTHoro cJror(eHr.rfl nyuxoe?
8) I{ar<ue y3nLI BKnrcrIaer B ce6x ycrauoBKa Anq Bbrrr{)ffr.r orrrr{r{ecxr.rx so.noxotr?
9) I(axuull ocHoBHrIMI4 napaMerpaMl4 XapaKTeprr3yercs rarcofi opraH r{yBc)TB onepatTopa, rax 3pergze',1
10) I(anue IIoKpbITI4J{ orrurlecKlzx otIeMeH'oB rrcronb3yror npv or(c)rprrMi:urbHbrx ycJroBr,rx

:xcn:ryaraqzn?
1 l) onuurure rexHolloruro fionyqeHuq crpyKT'/pt4 poBaHHo.ro onlvqecKofo eoroKHa?

KOHrlelrTparlr4rr .flefHpyror ( ez



12) Onnwure oco6r:snocrl,I peanusa\vr4 ffiropranbuoft> rpaucnoprr.rpogKpr usryrreuua?
Pacnpe4e.neHl'Ie BIitAoB caMocroqreflrHoft pa6oru rro pa3AeJraM A[crqunJrrrgbr ,

PasAer 1. Pa6ora c AonoJrHrarelrnoft nr,rreparypoft (4 u.)-.
Pag.qel 2' Pa6ora c AoronHl,Itelruoft nrdreparypoft (8 v.); floAroroerca AoKnaAa (6 q.)
Par,uel 3. Pa6ora c AononHr4relruofi nureparypofi (10 v.); Ilo4roroBKa AoKJraAa (g u.);
Pasaer 4. Pa6ora c AorronHr4remHofi nr4reparypoft (10 v.); flo,qroroBKa .qoKnaAa (g u.);(Donl olreHol{HbIX cpeAcrB Anq npoBeAeHHfl arrecraur,rr4 ypoBHs cQoprr,rnpoeaHr,rocrlr xounereuunI

o6yv aroqnxcr no Ar,rcqurrJr,rHe oQoprr,rnrercs orAeJr bHbrM AoKyMeHToM.

7 . y[IEBHO-MET oAlIrrE CKOE rI I,IH@ opMAUI,IoHHo E OEECIETTEHI,IE
AtrcuunJrr4Hbr

7.1. KHuroo6ecueqeHHocrb

7.2. flporpaMMHoe o6ecne.reHue u llHrepHer-pecypcbr

HaltveHosaH]te nureparypH : aBTop,
Ha3 BaH r4e, BfiA l,l3aaHlrf , u3.[aTeIbcTBO

KHI4 TOOEE)CII ET{EHHOCTb

Kor[qecrso gK3eM nnrrpoB
wg,.asuir e 6u6rrorere BnlY e

coorBercrBuu c @fOC BO

Harr,r.rue n :.nexrpoH nofi
6u6nnorere BafV

OcHonHas lnreparypa*
L Jlenocraea H.C. TnepaoreJrbHzrfl
3ne KrpoHuKa [3lerrpoHnur ft pecypc] :

MeTOAfiqeCKlte yKa3aHr,rr no H3)qeHr,rrc
Aricqrf lJrltHbr/ H. C. Jlerocraeer. K,B,
tleraepron. 

- 3nerrpoH. TeKcroBbre
AaHHbre.- ToMcx, 3lr KoHreurfi, 2012.

-52c.2. Apaxenru C.M. BseAenue s
QeuroHanoQoroHr4xy [3nerrpoHHuff
pecypc]: y"re6Hoe toco6ue / A,paxenrH
C.M. - Mocxsa: Jloroc, 2015. - 743 c. -L lIIeruH, A.E. Meroau npoeKrr,{poBaH}rt
3JIeKTpoHHbrx ycrpoficre [3rerrpoHHufi
pecypcl / A. E. llleun, H. M. Jlasapena.

- 3lexrpou. TeKcroBbre AaHHbre. - M.:
14HSpa-HHxeHepufl, 2013. 

-.156 
c.

http://www. iprbookshopr. rul l 3 5
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l. Pey'ron A.T. Ousuxa JrznepoB rtracrs2

[3nerrpoHHllfi pecypc] : yve6Hoe
noco6ue / Peyroa A.T.. - M.: PVAH,
201l.- 96 c.
2. EaxlaHoa E.B. Ocsonu la:epHoft
Qnrulrr.r / BauaHog E.B. - Honocra6.:
HfT!'.201l. - l3lc.
3. Cufoa A.C. Snempouura
[3nerrpoHHuft pecypc]: yve6Hoe
noco6ue / A.C. Cnros, B.H. HeQeAoe,
A.A. Illyxa.- M.:A

l. Hayunufi xypHirn <Knanroeaf, 3neKTpoHHKa>;

2. Hayvuo-TexHr,rqecKufi Nypuan <@orouura>; i

8. MATEPUIAJIbTIO-TEXHI4qECKOE OEECIEIIEHI,IE AIICU:UIJII{HbI .

Atts [peAcraB.leHlzs JIeKII]IoHHoro Marepuana, [pe3eHTarlufi yr pe$eparoB cry.[leHToB;
rcllonHyerct o6opy.Ilo'|BaHne c sKpaHoM Ans npoeKrlr.roHnbrx crfcreM, rrpoeKTopornr u Hoyr6yxou (aya. 

1420-3, 430-3).llpaKrl,qecKue 3a'srvlfl, rlpoBoAsrcs B KoMrrbrorepH.brx KJraccax, ocuaulennux i

Heo6xoAr.rMbrM nporpaMMHbrM o6ecneqeHr.reM (ayA. 106-3, 330-3, 5l I r-3). 
;

MatepzalrHo-TexHl4rrecKoe o6ecne'{eHlle AHCIIIT[Ju4Hbr BKJrroqaeT: na3ep Boloxossrrfi JIC-02, ]
KoMrIJIeKc onrnxo-Su3ldqecKvx ltstuepenufi, KoMnJreKc na6oparopHbrfi (OMera-TK). I



Pa6ouylo [porpaMMy cocraBr.rJy

PeqeHseHr

(npreAcraBnrelr pa6oro,qarels)
(uecro pa6oru, 4olxuocrr, @I4O,llp'orpavua paccMorper{a n oAo6peHa Ha 3aceAaHura ra(pe4prr @zfIM -Ilpororol Il! 1 or 31.0g.i0 rola

3ane4yloqprft raQeapofi
(or4o, )Pa6io.rar nporpaMMa paccMorpeHa vr o Ha 3ace4agLru yue(5no_uero2quvecxoft KoMr{corrr4Han:paBneHus 12.03.05 Jla:epHar rexHprKa r{ Jra3epH TexHoJrofr4r.r

flporoxor Ns I or 3i.0g.20 roaa
llpe4ce4areJrb KoMrrccr4 rr

JIIICT IIEPEYTBEPXAEHAfl
PAE O IIE fr fIP O f PAMMbI AI,ICUIIIIJII,IH]bI

Pa6oqas [porpaMMa o4o(Jpeua na

llpororor 3ace1aHufl, ra$e4pu Jrlt

yve6nrrfi rog

OT

3ane,4yroqraft xaQeapoft

Pa6oqaq nporpaMMa o,qoeipeua ua

flpotoxor sace1a1ufl na(f e4prr Jrlb

y.re6urrft roa

OT

3ase;qyroquft raOeapoft

Pa6o.ras rporpaMMa o.qo6peua ua

flpotoxor 3ace1aHvfl. r<a$r;.qprr Jrlb

yve6Hriri rol
OT

3aseAyroqzft rcaSe4pofi


