
IocvAapcrBEHHoE oEpA3oBATEJIbHoE yrlpErr(ruHru
<<rrp ugHecrpoBcr(rfi rocy4apcrBeHH brfr yH ra aepcr{Ter

slr. T.I. IenqeHKo>

Pu6Huqrcufr eu'nuan

KaQedpa o,moMamusoqau rnexHoJtozuqec.r*c npoqecco, u npou3oodcms

PAEOqA'T ilPOTPAMAA
na2019 12020 yve6nuft ro4

yrrE B H Orz Az c ur4rrJrrrHbr

<<I uq po n H eBMoa BToMarr{ Ka>>

Hanpaueur4 e rroAroroBKr4 :

rEu. T.f. lllesqeHro

flanrunoe I4.A.

flpo Qrzn r rroAroroBKr4

<cAntoprar[3aq[s TexnoJrornqecnlrx n I| I|porr3BoAcTB>

rcnanz$zraqzr (crenenr) nrrnycxHuxa:
6arcalasn

Ooprrra o6yuenur:
orrHaq

Pr;;6uuua2019



Pa6-o'Iat [porpi'\{Ma AI'IcIIIrlnr{H u <if u dp o n H e ail o a s morro m a K a>> / co cr.Pu6naqa: foy dIfV nrrr. T.f. IIIenqeHKo)), 2019 _ l4c.
B.A. Bu.ryxHH. -

AJrfl, IPEIIOAABAHI,Lg
BJToKA 8.1.B.A8.07.01.

OOPMbI OB)^IEHU.f, tIO
((ABTOMATTI3AIII,I'I

P.qJorlA.fl rIporpAMMA TIpEmA3HATIEHA
AUICIPITIJII,IHbI IIO BbIEOPY BAPI,IATI4NHOT qACTPI
Arrcrpilurr4H (vro4v.nnrZ) cTyAEHTAM g.{o.ilroft
HArrpABJrEHr4ro rroAroroBKrr 15.03.04
TEXHOJIOTFIECKIIX IPOIIECCOB I4 IIPOI{3BOACTB).

Pa6oqas [porpaMMa cocraBJleHa c yqeroM oe4epamnoro focy4apcrBeHHofo
u 15.03.04

npuKa3OM

Cocranare.nr B.A. BrrvyxrrH, cr. rrperroAaBareJrb



L Uenu u sadaqu ecsoeHua dacpunnuatt

Ilenan r'we*ufl AI{cqa,,nIiHhI tBJrrercr r.r3rreHrde rr,rrroB H np'Hrlr{non 
'eficrnzr

rr4Apo- r4:[HeBMOCr4cTeM r,r r4x 3BeHbeB,

3 a d av u u3freurz, Ar{cqr{urr4Hbr :

- [onyrreHr.re cryAeHTaMrr HaBbrKoB no nrr6opy oJreMeHToB rrrrponHeBMonpr.rBo.qa uMeToAr4Ke ux pacqera;

- I,I3TIEHI,IE PAC''POCTPAHEHH''* CIICTEM TI,IAPOIHEBMOIPI,IBOIA.

ff;ffiffiIrcrleH'ble 
3aAa*I4 peluarorct raKxe B npouecce npoxoxAeHr.rs ra6oparopuoro

2. Mecmo duc4unnuuil e cmpyKmype OOII BO
Mecro..r4crl'rn,rH'r B crpyKrype ocHoBHofi o6pasonare*Hofi rporpaMMbr (ooD.
lucqunnvna <fzAponneBMoaBToMarr'rKa) orHocrrrcr K Ar4crlrrlnrrHaM no nrr6opynapuarunnofi qacrrr 6loxa 8.1.B.AB.07.01. <,{ucquuuuu (rnroaynu)> A|OC BO roHarIpaBneHI4Io [oAforoBKI'I l5'03'04 Anrouarusauus TexHoJrorr4secKr4x npoqeccoB ulpor.r3BOICTB.

AlrcqzunraHa <fra4porlHeBMoaBToMarrrKa) rBJrrercr o4Hofi us 6a3oerx Arzcuannr.rH BrloAroroBr(e r,rHxeHepa. fiuuluurr,rHa 3HaKoMr,rr c cr4creMaMu rrrAponpzB ora urr4AponHeBMoaB_
TOMaruKI4' C npI'IHIII4naMLI UX locrpoeHr.Ir n ocHOBaMr4 pacqera I{ [poeKTr.I poBaHDflrrrApaBnr]-qecKHX U [HeBMarI'IqecK]IX npITBOAOB I{CnOJIHTITeJIbHbX opfaHOB Merannopexyrqr4x craHKOB, L{TexHonoru.recroft ocgacrKrr.

rlpu usyre*Lru ruc\LrnJrr.rHbr cryAeHT 3HaKoMr4Tc, KaK c ct4creMaMrz
fIIAPOIIHEI}MOABTOMATI,IKI4 B IIEJIOM, TAK I,I C IIX OTTEN6HbIMTI YCTPOECTNAUU,
TexHoJrorr,rqecKoM o6opy4onaHura.

rvAponpr4Bola 14

rrprlMeHreMbrMt4 B

cnelyroI]lr4x

rroAfoToBKr4

3' Tpe600anan K pesynbmamail ocs^e,un ducqunnuuttflp.qecc vr3'"re*vfl, Ar4 crlzlnr{Hbr HanpaBneH Ha @opuuponaHr.re gJreMeHTo B
KoMnereHrtrEfi e cooreercrBrru c O|OC BO ra OOn BO no AaHHoMy HarpaBneHr.rrc
(cueqzalrruocrpr):

B pesynrrare ocBoeHru Ar,rcqllrrnr.rHbr cryAeHT AonxeH:
3.1.3nama:

- Tr4rroByro cTpyKTypy crrcTeM rr,rAponprzB o/{a u fr{AporrHeBMoaBToMaTzKr{:

Koa
KOMTIeTeHUI|tr @opnrylupoBKa KoMrrerenrtrf [l

rrbre KoMrrereuuuu (O
Cuoco6nocrrro r *oMMyHr.rKauupt B ycruofi r4 rrr.rcbMeHHori Sopurax napyccKoM r.r r4HocTpaHHoM 

'3brKax 
,4r, perueHr4r 3aAaq Mexlr.rrrHocTHoro 14nbTypHoro sgaurvroAefi cTBa,

TaHU3AI-JJdU r4 caM

bHbIE KOMTIETEHUIIU
Cuoco6noc*ro ucrroJrb3oBarb
TexHoJIornrI' TexHI'IKy' IrpIrKnaAHbre rrporpaMMHble cpercrsa ,,pu peuleHrdr.r
3ala.r upoSecczouarnnofi AerrenbHocrrr



- oynxuao'€InbHoe Ha3HaqeHI4e gJreMeHToB crrcreM r'rponHeBMoaBToMarr.rKrnrpe6orauu s., npe1.bflBlrreMbre K HaM;
- IIPI4HIII4IIbI Z CXEMbI NQCTPOCHI4, C I4CTEM rI{APONHEBMOABTOMATI{KId.

3.2. V,uemu:
- paccrllITblBarb Ir art6vpau orAeJIbHbIe gJIgMeHTbI cl{creM fIIApolHeBMoaBToMarr.rKrr.

3.3. Bnademu:
- rraBbr*aMr,r pacu€ron cr{creMbr rrrApo[HeBMoaBToMarrdKt4 :
- IraB6rKaMr4 e nol6ope coorBercrByroqero o6opy4onau us Ans.opfaHr43arlraz ACy TlI.

4. Cmpyxmypa u codeparcoaue ducuurutuHbr

Pa6oqas nporpaMMa yve6nofi ArdcrlunnnHbr paccq'rraHa Ha I
Tpy4oerr,rrr:osrb Arrcrlr4rrJrr4Hbr cocranrser 4 3aqerHbx eAr{Hr{rlbr _144 .racoe. B rougacoB orBo'{HTct Ha JI9KIILIoHHbIe gaHf{Tvls',36 

'racoe - Ha npaKTuqecKrre zanxrut, T2
caMocroruenbHyro pa6ory.

4'I' Pacnpedeneuue mpydoeuxocmu e s.e./qacax no eudau aydumopnoil u
caJnocmofl mentuo ri pa6o mu cmyde umo B n o c eMecmpou

4'2 Pacnpedeteuue eudoe yve,uoil pa,omu u ux mpydoetwxocmu
no pasdenan ducqunnunu

ceMeclp.

qvcle 36
rraca - Ha

Koluqecrno qacoB

(Doprvra

pITOTOBOfo

KOHTpOnS

TpyAoerurocrr
s.e./.racrr

i\!
pa3-

Aena

1

Koruqecrno qacoB

Bcero Ay4nropuar
pa6ora

Bneay4.
pa6ora
(CP)JI tI3

t6 4 t2
)

28 6 l0 t2
A

srllbl r t4Apollepgnaq
I- 30 8 l0 l2

I\l,ls uJrcArll_lue [pLrBOAbI 22 6 4 t2
6

r\JbDl^ I l4AIJ0gucTgM
rI 24 6 6 t2

Llmozo:
e rrpr{BUAbt 24 6 6 t2

144 36 36 72



4'3' Tetwamuqecxuil maH no eudan yue,uofi denmerbHocmuJIercquu

"l\lb

nln

Horvrep

pa3AeJra

AIICqITIJIIIHbI

O6reu
IIACOB Teua JreKrlrrtl

Yqe6uo-
HATIqAHI,IE

noco6uq

I

rtpaTK, fl ucTopnq pa3BnTlrq Mallrrf Hocrnorf'r4 ntl

2
Xu4xocru u rasu, npr.rMeH.seMrr. t
nlAporrHeBMorrprrBoAax. OcnoBHbre
csoft crna pa6ovux xpr.uxocrefi -

Irlnrepaxrunna.a
rrpe3eHTarIat

2
reqeHue xra4xocreE no rpy6oupoBoAaM
rlrApoctlcreMhr. fuApanluqecKqe
norepta. fi,rApanru.recrraft y4ap.

I4urepaxrunHar
rlpe3eHTaUr,rs

)

ruApae

;

2

14urepamunuar
IIpe3eHTarlVt

ttlaccuQnraqur HacocoB u
rr{ApolBr.rrarelefi. llpunqun 4eficrnur
Ar.rHaMr{qecKr.rx u o6reuHrx MaIrILrH.
Ouronnue rapaMerpbr: roAaqa (pacxo4.;,
Harrop, MorrlHocrb. K[n.

I4ureparrunua-a
IIpe3eHTarIzq

2

\JobeMHbre rrrApo[epeAaqu. Hagnaqenrae
u o6tacru npr.rMeHeHr{fl rvrrporuHzlMr{_
qecKrax lepeAaq. Knaccz$zxaqus
o6reuurrx rraApoupzBoAoB.

Irlurepaxrnnnar
rrpe3eHTarIzt

3

UCHOBI bre 3JreMeHTbr frrApolepenaq

Irlurepaxrunnar
IIpe3eHTarlr4t

2

fllApoarraparypa,
nrApoaKKyMynrropbr,

ffilpoAezrarerrr4,

Qulrrpu,
rr.rAponriHut,r. C[rostre n{AporluJrr.rHApbr,
rax Ha3HaqeHue il ycrpoftcrso.

2

Poropuue fr4ApoABrrrareJra -
ruApoMoropu. O6pau.rMocrb poropHbx
HacocoB r{ rr,rApoMoTopoB.

IrlnrepaxrunHar
npe3eHTarIr4t

2

2

fuAportroropu poropHo-troprrrHeBbrx,
[JIaCTI4HrraTbIx, uecTepeHHbrx u
Br,rHToBbrx rHIIoB. BrrcoxoproMeHTHbre
rr{ApoMoTopbr.

IrlHrepaxrznual
npe3eHTarlrrt

Pacupe4elureJrbnas. v perynapyrcqas
annaparypa. BcnouorareJrbHrre rralpo_
alnapaTbr yrrpaBneHr{r.

I4ureparrunuar
npe3eHTarlut

4

HAPAE [r{qecKr.re creASqu e nprrBollbr

IrlHreparrvnuaa
TDC3CHTzIIIZ'I

2 3leruenrrr rr{Apoycunr,rrelefi .

2

2

CreAsrqze gneKTporr4Apa"n""ecr,E
CI,ICTEMbI.

I4nreparruanar
rrpe3eHTarlzf,

9yncrnzreJlbHocrb u ToqHocTb
rllApoycllnvrrerrs.. Ycroft.{znocrr
rr.rApoycr,rJrr4Tenr. Crpyfi Hrre ycr.rJrr.rrenr.r.

I4Hreparrunua-a
rrpe3eHTarIut

5

J LXeMbl fI|noBbrx flrApocucTeM

Znrepaxrunuar
npe3eHTarIr4t

2

fulpoczcreurr c AByxcryrrenuarutv
ycrrneHrreM. fuApoctrcreMbr c
9IeKTpOMaTHLITHbIM yoaneHr,reM.

5



Snextporu4pa"nE c*rne cr4creMbr ;
perynrlpyeMbrM HacocoM. Cprcreurr
ApoccenbHoro peryn[poBaHr4, cKopocrLl

klvrepaxrunuan
rrpe3eHTarIr4t

Cucreun o6reuHoro pa.yn"poru"-
cropocrr{ rr4ApoMoropa. VuorHenue
coeAzHeuufi rr4Apocr{creMbr. Oqucrra
pa6ovefi xr4AKocrr4. pesepnyaptr rrrfl
XT4AKOCTI{.

?lurepaxrznuar
rrpe3eHTaur4t

flnesilrarlrqecrcrre nprrnolrr

IIn enM oAs r,rrareJrr{.
nHeBMO[pr4BOAOB.

Merra6paHnrre r4cnoJrnraTen"n"E
NHCBMOMEXAHI,I3MbI.

[4urepaxrunuar

PacupeAelraremnaq H p..yn"pyarq--
anlaparypa rrHeBMocr,rcreMbr. Tunosrle I4nrepaxrunHa-r

Irpe3eHTarIas

Teua npanrnqecKoro 3anqrrls
KnaccuQurarluu rLrAponpuBoAoB no sr.rAy Au"xeHr"
IICIIOJIHLITeJIbHO|O MeXaHr43Ma, IIO MeToAy ynpaBneHr4r,

10 BI,IAY UIIPKYJUIIIUU B CIICTEME TUIPONPLIBO.4A.
LIHCTBa I4 HeAOCTaTKI4 I

K-rraccuQraxarlur{ rt4Apo[pr.rBoAoB no n"ay a""xe"rn"
uc[oJIHI{TeJIbHOIO MexaHLr3Ma, rro MeToAy ynpaBJreHlr{,
rlo er,rAy rltrpKynsrlr4Lt B clrcTeMe rr4IpOlpr4BOIa.

aHcTBa I,I HeAOCTaTKI4 r

3rerrpou.
MCTOA, M,

fzApaerr.r.recKr.re cneArnlt,te 
- "pr""DaSrerctpor[Apaeau.recxze [raroBbre [paBo.{br

Perynupyroqas H.rApouttttaparypi. Kiarra*,
I.ABrreIJus.: npeAoxpaHr,rTeJrbHbre, peAyKrlr4oHHbre r4
pa3HOCTI,r AaBneHr.It. Tunonrre cxeMbl BKJrroqeHLL tr
rrcrroJrHeHrds KJranaHoB. Klananu lpsMoro u
HenpsMofo Aeficrnus.
flHenuaruqecKlre cr{creMbr a"rorarrrec*oao

Tepra z nr.ra CPC

Pasaerr I

Kparrca.a ucropr.rr pasBurufl *'aru"'i@iGiilE
rr{rpaBJrr,rKrd. Xu4rocru 14 r&tbr, [prrMeHseMbre B
rr,rAponHeBMorrpr.rBoAax. Ocnonuue cnoficrea pa6o.rux
xraAxocrefi. Teqesue Nu4xocrefi no rpy6onpo"oa*
rllApocl4creMbr. fraApanrn.{ecKr.re norepr{.

fiaApanru.recKLre Marrrr.rHbr v [epeAaqr4. O6rqze
CBEACHVg O II4APOMAIIII,IHHbIX. OCHONNTTE TIOHflT:',fl U



oflpeAeneHufl. O1nacru flprrMeHenu" .ra4polpr.rBoroB.Kraccz0zra{ur HacocoB u rr.rAporBr,rrarereft.
IlpuHqran Aeffcrnras Ar4uaMzqecrc4x u o6rentrsx
MarrJr4H. Ocsonsue [apaMerpbr: roraqa (pacxo4),
Hanop, rrlorqnoc*, K A. Bauasc MOTTIHOCTT4 BrI{ApoMaIuI4Hax. O6reunue rrrAponepe E''u.HasHa.reHr,re !r o6lactu [prrMeHeHpu
r'tApoAr,rHaMr,rqecKr,rx [epeAatr. KnacczSra*aur4,
o6ser\4Hrrx r[ApouplrBoAoB rro xapaKTepy .{BaxeHr4,

Pasaefl 3

fLIApOnepeAarr.
fzApo.4sr{. areneir, rr4Apoamrap ffiypa, Or";Tpr, ;;;aKKyMyn{Topbr, rr,rAponr4Hr{r4. Ceuonsle
rl{AporlnnzHAphr, r.rx H&}HaseHrz e }r ycrpofi crro. pac.rer
qunLIHApoB, rroBoporHbre rr4ApoABnrareJru. poropHrre
rr,rApoABr{rareJrr{ - rr4Apouorop'r. O6parurraocrr
poropHbrx HacocoB r.r rr4ApoMoropoB. fu.qpouoroprr
poTopHo-nopllrHeBbx, rIJIaCTUHIraTbrx, urecTepeHHbrx r,r
Br4HToB6rx Tr4[oB. pac.rer Kpyrruero MoMeHTa vr

OcHonnrre gJIeMeHTbr

MouIHocrI{ Ha Bany rrlApoMoropa. peryluponauue
pa6oqero o6teua. Bucoxonroueurr"ra arrooMoronr_r

Pasaer 4

PacnpeAen
PacnpeAen
peAyKrlr.roHHbre . KJralaH peryn[_
PYIoque ycrpoficrna. rr{Apo_
aurapaTbr yflpaBneHr,rr. fr4Apo_
arrlaparbr ynpaBneHr.rr. uApaBnr.rqecKr.re o6reuurre
npeo6pasoBareJrr.r. fuApannzqecKr,re aKKyllrynrropbr.
PgryluponaHlle cKonocrrr T.rr rrnr' nprrnora na'-.

Pasrer 5

fuApasrz.{ecKr.re cneA{rrlue np""oj"r. Ee*-Effi
rnApoycr{nureneft. fzlpoycurudreJrb Tuila (corrJro_
3acJroHKD). CneA.firque gneKTporr4ApaBn[qecKue
cr4creMhr. 9yncrnzreJrbHocrb Lr roqHocrb rprypo_
ycvnvrenfl. Vcrofiqusocrb rr.r.qpo ycwrurens. CrpyftHueyculrvrerfir. Cxeuu Tr.rnoBbrx u,rApocucreM.
fugpocucreulr c AByxcry[eHqarhrM ycuneHr4eM.
firApocucreurr c oJreKTpoMafHrrrHbrM ycuneHr.reM.
SnerrpornApaBnvqecKue cr4creMbr c perynupyeMbrM
HacocoM. Cncreurr ApoccenbHoro peryn[poBaHr4{
cKopocrr.r ru.qpoMoropa. Cucreurr obreunoro
peryJrr,rpoBaHr,r.fl cKopocrlr rr{ApoMoropa. vnlorneuue
coe4raHenzE rurApocrrcreMbr. O.ucrxa pa6ovefi
xrEArocrl.r. PesepByapbr Ars xurKocru.

Paslefl 6

flnesr\,rarrrecKr.re npr.rBoAbr. --Eare"*,
rrHeBMorrpr4BoAoB. fIHeeNaoAsr.rfareJrlr. Mevr6pauHue
taclronur,ITeJrbHbre IIHeBMOMexaHLI3N{br. pacnpe4enz_
TerbHa.f, u perynupyrcua, annapaTypa nHeBMO_
czcreuu. Tunonue [HeBMonpr4Borrr.

L

5. IlputnepHen mer4amuKa KoHmponbnatx pa6om

KracczsnxarJvrs.,oco6eunocrr.r,ocHoBH"r{il!r:r:#::"cnofi 
crsa pa6o.rux xu4xocrefi.



2. flonsrze <<u1eaJrblafl xr.rrKocrB)). Ponr nAezurrHofi Nu4Kocrr4 B r,rccneAo Baluu pearrbHbrxNu4xocr.eft.
3. (DyHrqrau pa6o.reft xr{Axocrr{

pa6oqLIM XI,IAKO0T,M.
B rllApofipr.rBo.qe. OcnonHrre rpe6onauur, [peAbrBJrreMbre K

oTepr4 I.aBneHu, B rLrAponpuBoAe.
n pa6orrr ruApaBnnqecKoro npr{Bo4a. Ilpunqnn

rlptrBoAoB. fuApasrz.recxufi y Aap.
un pa6oru rulpaBnr.{qecKoro npr4Bola. flpuHqun

HacocoB. aqeHI'Ie U OCHOBHbIo napaMerpbr ocHoBHbrx rprrloB

9. Ycrpoftcr
(ruecrep€ HeAocTarKI'I poropHo-3y6'IarrIx HacocoB

l0' vcrpoftcr 
ocrarKr.r poTopHo-nracrr.rHrrarbrx, poropHo-rroprxHeBlsrx H

I L HasHa.re6l{e Id anbHo-IloplllHeBbrx, xylauxoeux)'

12' Hagrratlt"'tt' 
,,., r, nnDnh^hBparrlarenbHoro u [oBopor'oro 4eft crnz s. Lrx Aocror{HcrBa r{ HeAocrarKr4.13'HasHa'reHI4e, xlaccu(DzxarfvIfl,, yc:rpoficrno u rp'rHrlrau pa6oru annaparypbr ylpaBneHuqpacxoAoM xlrAKocrr.r (ruApannzqecKr4x Apocceneft , perynrropos pacxola).14' HasHaqeHrre' uaccnQrzraqrax, ycrpoftcino u ,rp"rrq"n pa6oru annaparypbr ynpaBneHrzs

AaBJIeHI{el\d xrIAKocrI'I (upe4oxpa'I'ITeJlbHbrx, nepeJrrrBHbrx vr peAyKrlr{oHHbx KJrarraHoB.
u 4anleuua).

rrpr,rHrlr4[ pa6oru HanpaBnsroruefi annaparypbr
KJIarraHoB u rr44paB rrugecKr.rx s alaKo e ).
rlHrlr{rr pa6oru ycunr.rreneft uorqnocrz.

oficrno r4 [pr{Hrlr4n pa6oru.

rrAponpu'oA. orbr or{rrcrxr.l. cxeuu BKr}OqeHr4' Qursrpoa a

19' HasHa'reHue' rlaccusrlxaqzr n ycrpoficrno ru.qpoeMKocrefi: rr4ApaBnuqecKr.rx 6aros urr{ApaBJrr.rrrecKr4x aKKyMynsTopoB.
20' cnoco6bl perynllpoBaHl4t cKopocrld pa6ouero opraHarexHoJroruqecKoro o6opyAonauur.

21. Oco6euuorcls, Ha3Harregr.re r.r KJI
o6opv4ona*ua (no ucro,rHr{Ky *offi:ffi 

ffiil:"i:":TH:BO3MOXHOT r4.,r u qupKynfrr]Ji.ivpal
22'Ycrpoftc'u eHeHI{t 

" 
np"rrqan pa6orrr nHeBMarvqecKr,rx rpuBoAoB.

23. [oc'rounu rrHeBMarr.rqecKr.rx npr{BoAoB.
24. flo4roronr
^. rr opMaJIbHOrO tI HI,I3KOTO AaBneHI,Ir.z)' rLa3HaqeHu T.BKI'I cxaroro Bo3Ayxa, ux ycnoBHoe rpa$zuecKoeo6osHa.reH
26' Korranpeccop' KaK ocnonnofi alnapar noAforoBKr4 cxaroro Bo3Ayxa. Klaccz6uraqarKoM[peccopoB.
27 ' YctpoitcrBo Lt npI4HIII4rI pa6orsl orHocryrreHqaroro KoMrrpeccopa [pocroro 4eficrnzr.28' HasHa'reHITe' r<laccuQuraIJvlfl, ycrpoficreo n flpr.rHqun pa6orrr perynupyroqeff aunaparypbr:[HeBMarI'IqecKI4x Apoccenefi, peAyKIII{oHHbD( r,r lperoxpaHvreJrbHbrx rrHeBMoKJrarraHoB.29'Huna'teur're, o6nacrr [p]rMeHeHr,rr, [pr{Hrlr.r[ pa6orrr rrneBMorr.rApaBnr4trecKr.rx [pr4BoroBTexHoJrorrrrrecKofo o6opy4onauur.
30' 

'{ocrozHcrBa 14 HeAocrarKl'r [HeBMorr.rApaBnuqecKr'rx [puBoAoB TexHoJrorr4qecKoroo6opy4onauzr.



o 6p as o s smen b Hbr; mexHon oz a u

Jlerqnr-suzyanzr::a^,
TEMbI I43 1,2,3,4,5,6

7, O4enouHwe 6

nme(:mauult no trmn2nM t'no'n,,,.- ^..^---.,- 
aer4ocmut npont,ty*ooron

,;-;;;";;3,;,:,"#;Ti#::,*",
cartocmonmen ouofi paflomot cmydenmo e;";;,* ;; &" ; ;:;; ;^e s oprrau K o Hrp on{ :Texvrrrufi - r.nuThn rrenyulnfi - Ko'Tponb BbrrronHenaa la6oparopHbrx sa,urrun:pyOexurrfi _ KoHTponrurre pa6orbr rro pa3AenaM;

Hroronrrft ocyqecrBntercfl, nocpercrBoM BbrrroJrHeHur xypconofr pa6orrr u3K3aMeHa,,

Konrpo'nr caMocroflTe;rrnofi pa6oru cryAeHToB ocyqecrBJr flerc c [oMorrlbroorBeroB Ha npaKTI'IqecKLIx 3alflTvIflx' KoHcyJlbralluf,x, [o pe3ynbraraM BbrnorHeHz.sKoHTponbrrx pa6or.

Bonpocrr ceccr{oHuoro KoHTpoJrfl
Bonpoctt K saqemy

I ' I{enu, 3ar^rrv I4 rlpeAMer Ar.rcqu,,nr4Hrr <fuAponHeBMoaBToMaruKa).2' Knaccu(fzrauvlfl',oco6enHocrl4, oc'oBHrre Slrsauecrze csoficrna pa6ovux xz^rocreft.3' flonsrue (LIAeaJIbHtuI xrlAKocrb>. Po* ureansuor *"gnoat" B rccneAoBaHur4 peanbHbxxllArcocreii.
4' 

ott:H}*lX?ffi"lt4AKocrl. 
B rvAporpt4BoAe. ocuonnue rpe6onauur rpeAbrBrr,reMbre K

5. 3axou llacxals.
6. 3axoH Apxunrega.

ecKoro [pecca.
ecKoro aKKyMyJUrTOpa.

MynbTr.r[nu KaTOpa
bre SJreMeHTbr rroTOKa xr{AKOCTtr.1l. YpaeHeuue Eepnynnu AnflrroToKa r.rAeansuoft u pea*uofi xr.rAKocrrr.l2' ocnoeuble noHtrllt, TepMI'IHhr I'I onpeAeneHr.rr n{ApaBruqecK[x rrpr4BoAoB. rlorepu AaBJreHr.r, BruAponpr.rBoAe.

13' Ycrpoftcrno, o6lacrb [pI'IMeHe'vIfl.vrlpr{Hrlr{[ pa6o*r D.rApaBnutrecKoro [pr'BoAa.
I 4. flocrouHcrBa u HeAocrarKr4 rr{ApaBnr{qecKr,rx [pr.rBoAoB.
l5' o6nactr [pI'IMeHeHI4s'LrK,raccu6t*uq"" ocHoBHhrx r]r[oB HacocoB. fzApanma.recxufi y.uap.

eTpbr ocHoBHbrx Tr.rloB HaCocoB.
Tbr, AocrozHcrBa u HeAocrarKu poropHo_3y6qarrx HacocoB
opurx).

lopIIrHeBbD( 
I' AocrolrHcrBa H HeAocrarKH poropHo-tlJlacrllHqarblx, poropHo-

19. HasHa.reHu* eBbIX, paAI'IaIIbHO-IIOpIIIHeBbIx, KyJIaqKOnrX).
qecKux LrcrroJrnvreJrbHbx 4nzrareleft .20' HasHa'reHl'e' pI4HIIun pa6oru ruapoanzrarerefi [ocrynareJrbHoro reftcrszs.IrIx 4ocrouErcrBa rr HeAocrarKr4.

21. HasHa.reHr.re, ycrpoficrno lr flpr,rHrlafl
IOCTOT4HCTBa r,r HeAocTaTKr.r.

22. Hazua,aenr{e), ycrpoftcrno a npr{Hrlr.rn
AOCTOLTHCTB a Ir HeAOCTaTKr,r.

paoorbr rr{ApoABr{rarelefi BpF rrlareJrBnoro Aefi cr sus. VIx

pa6oru rr'rApoABr.rrarenefi rroBoporHoro 4eftcrnu s. r4x

23 ' Hasua'aeHl'e)' rclaccz$nx a\v'fl, ycrpoficrno v [pr4Huzn pa6orrr alnaparypbr ynpaBneHr,,pacxoAoM xr.rAKocrr,r (raApaerr,r.recKltx apoccelefi).
24'Has*arteHI,e' *nutt"o"*uqt", yctpoftciao v rpr.r'rlr.m pa6oru anflaparypbr yrrpaBneHr4spacxoAoM xr{AKocru (perynrropon pacxo4a).



25'HasHa'reHl4e' uaccu$zra\r4s', ycrpoficrBo Lr npraHrlr.r[ pa6orbr arnaparypbr yrpaBneHa,pacxoAoM Xr'TAKOCTT'r (4poccerzprroutptx paclpeAenureneft ).26'Hwna're'r're' xnaccuszxuqr","y"rpoftcrso , npirur' pa6orrr annaparypbr yilpaBne'.'npacxoAolvl xzAKocrl{ (rnananon coorHoIIIeHvflpacxora(aerurenefi u cwMaropon norora)).27'H*,ua'.telrl4e' uaccuQ-uxar\r4fl,' ycrpoftcrno ; npri"{rn pa6or' arraparypbr yrpaBne'r.r,AaBneHI'I'M xI'IAKocrI, (upe.qoxpaHl{TeJlbHhrx, [epenr,rBHbrx r,r peAyKrlLroHHbrx xranaHon).28' Hasua'IeIII4e' r<naccraQrax aLIJLrfl'" ycrpoftcrno u' [p[Hur.rn pa6orrr alnaparypbr ynpaBneHr.r,' oB prBHocrrr AaBneHr{, z coorHolrreurax 4auenrar).

JH.,:O.t"o 
u npr{Hrlr.rn pa6o:ru HarpaBnr}ouefi arnaparypbr

gPaIqeHI'Lr I4 Bpalrlarerrb'ofo 
""1.f,1ff"qfi"ffit#:n 

annaparYPu 
'qa's I43MepeHI{t qacrorbl

31. HasHaqeH \rnmn -
32. C,el,-ry ' 

ycrpoucrBo u [pI{HIIun pa6otu ycunl4reneft uouluocru.

33. Cnoco6u 
crpyKrypa, ycrpoftcrno 14 npr.rHrlrln pa6oru.

rLrApolpr.rBoA. ' KJIaccbI tll{crorbl oq}IcrKI4' lxetvmt BKJIIoqeHzr $zlrrpon n

34.

35.

36.
37.

38.

Ha3ua.reuue, xnacczQuxaqrEx Lr ycrpoftcrno rz4po€urocrefi: frarpaBJrr.rqecKr.rx 6aros vr

JlorHr{TeJrefi pasluvuoro rr.rra.
raHa rexHonorr4qecKoro o6opy4oBaur.rr.
HeAOCTaTKT{ ApoccenEHOrO perynlrpoB aHvrfl, crrocTorHHtblM r,I [epeMeHHbrM AaBneHZeM.

Cuoco6u ycraHoBKr.r Apoccen, B rtrApaBnraqecKrrx
OTBETBJIEI].UI,I)).

rrpt4BoAax: ((Ha BXOIe), ((Ha BbrxoAe)). (Ha

39' HalnaqeHl?Ie, xlaccuQux arrvts,,Aocror.rHcrBa r,r He.qocrarKr.r o6r€uuoro perynr'poB aH*fl..40. HasuaqeHr.re, AocrotrHcrBa r.r HeAocrarKr.r o6r€uHo_ApoccenbHoro perynr4poBaHus.4l'r4cxorctble AaHHbIe rns' pacvera f'rpoflpr'rBo,{a: Hafpy3Ka r4 cKopocrb BbrxoAHbx 3BeHbeB(pa6ovrax opraHoB TexHoJloruqecKoro o6opy4onauzr), qr{Kn Harpy3Kr4, rvana3oH
rfuu.
HOIO ABI{XeHr{r.

OIO ABLIXeHIZ'.
flpanula cocraBJreHr.r, crpyKTypHbrx cxeM,

BOAa u rr,rApoaBToMaTr.rKr.r Ha cxeMax.
r IrHeBMaTr.rqecKr{X npr4BoAOB TexHoJIOrUgecKofo

xapaKTepy ABr4XeHr{, BbxoAHOrO 3BeHa,
. _ Bo3MoxHoorri perynrpoBan er cpeari).

47 ' Ycrpoitcrno, o6racrb [pzM pa6oru nHeBMar[trecKr.rx rprrBoAoB.48. [ocrozHcr,Ba ra HeAocrarKr{
49. rlo4roronx 'vAvwaqr^n [pI{BoAoB

50. HasHa.reHz opManbHofo I{ Ht{3Koro raBreHus'

o6osHaqeH, 
,oBKlr cxaroro Bo3Alxa, r4x ycJronnoe rpa0uqecKoe

5l ' Kounpeccc)p, KaK oc'osuofi annapar rroAroroBKr.r cxaroro Bo3.uyxa. Kraccu6zrauzsKoMrrpeccopoB.
52' YcrpoircrBrc u npnHIIu[ pa6orrt oAHocryrreHqaroro KoMrrpeccopa ilpocroro Aeicrnn.s.53' HasHaqeHLIe' xlaccuQr'xaIJ',., ycrpoficrno pr lpr.rHrlzn pa6oru nurrpu"nroqefi annaparypbr:rlHeBMopacl[peAenl{Teleft, o6parHbx rIHeBMoKnarIaHoB, [HeBMoKJrarraHoB 6ucrporo BbrxJror]a,ilH9BMOKIa[aHOB IIOCJTeAOBaT€JIbHOcTT.I.
54' Hagna'reHl{r3' xlaccu0uxarJns,, yctpoftcrno u [pt4Hrlr,r[ pa6oru HarrpaBnrrorqefi annaparypbr:JroruqecKr,rx KJIaIraHoB, KJrarI aHoB BbIAepxKr{ BpeMeHI4.
55' vcnosHoe rpaQz'recxoe o6osHa'reHr4e Ha rlHeBMarlrqec*r.rx cxeMax uanpanlsrcqeftanlaparypbl: nHeBMopacnpe4enrzrenefi, o6patnrx [HeBMoKJrarraHoB, rrHeBMoKJrarraHoB

l0



:"T:ilT""rSJlXl. 
IIHeBMoKnaraHoB rlocrleAoBarerlbHocrlr, rlorusecKrax KrIarIaHoB, KnarraHoB

56' HasHaqeur're' uaccuszxarr-vs', ycrpoficrno u rpr.rHrlun pa60ru perynzpyroqei arraparypbr:nHeBMar'aqecKl{x Apoccenefi, peAyKIII{oHHhrx u npeAoxpaHlrreJrbHhrx rrHeBMoKJrarraHoB.57' vcrosHoe rpasr'rvecxoe 
'o6orou"rrrra 

Ha rr'eBMarr'qecKrrx cxeMax perynupyrorqeri

;H:flH.f#u"oJntutarl'qecKl'x 'upoccerefi, peAyK'rroH'bx vr rpeAoxpaHrreJrbHbx

58' HasHa'IeIII4e' o6lac* [prIMeHeHI'It' npr{Hrlr{n pa6oru rrHeBMorrdApaBJrr4qecK,X npr{BoAoBrexHoJrouiqecKofo o6opy4oraHux.
59' 

'{ocrouH'TBa v HeAocraTKI'I n'eBMorr{ApaBnr4qecKr.rx lpr.rBo.qoB TexHoJroruqecKofoo6opy4onanza.
60. O6lacrb [pr{MeHerrr{.s, AocronHcrBa rd HeAocraTKrz

p_eBepcr{B.Hbrx paclpe4enrarenefi , TopMo3HbIX 3oJrorHr.rKoB.
Hagna.reHae, ycrpoftcrBo r.r rrpr4nrlun pa6orrr oJreMeHToB
pacnpeAe.[ureneft r.r ropMo3Hbrx 3oJrorHr.rKoB.

Tecmot dnn mexyu4ezo KoHmponfl
1.1. Vro raKoe rnApouexanuxa?

efi:
r.rAxocrefi.

ouexauuxa?

qECKZUI MCXAHI,IKA:

rasoo6pa:nbx reJr.
1.3. r{ro raKoe xzAxocrr?
a) suszueoKoe BerrlecrBo, crroco6noe sauorusrb nycrorbr;
6) $rz:raverlKoe BerrlecrBo, cfloco6'oe us,,{eH.arr $oprvry noA Ae[crsueM cr,rn;n) sz:r'r'reoKoe BerrlecrBo, c,,oco6noe ugueHsrr cnofi o6reu;
r) QusuvecKoe BexlecrBo, croco6Hoe re.m.
l.4. Karcas. r,r3 grr.rx xr.rgxocreft He,BJrrercs ranelr'ofi ?
a) pryrr;
6) repocru;
n) neQu;
r) a:or.
1.5. Kar<as rr3 orzx xu4xocreft He,Br.serc.r raroo6pa:nofi?
a) xu4rrafi a:or;
6) pryrs;
s) noaopol;
r) ruclopo,4;
1. 6. Pealrsofi xu4xocrbro HtBbrB aer cfl, nor.rlKocrb

T10."".,

cfr.

HyTpeHHee TpeHr4e;
eHufl;

orrpeAeneHHbrx ycnoBErx.
1'8' Ha KaKI'Ie BI{AbI pa3.{entlor 4eficrryrorq vre Haxr4AKocrb BHerrrHrze cu*r?

SJIEMEHTOB TIHCBMOABTOMATI,IKI,I:

[HeBMOaBTOMaTr4Kr{ : peBepcr.rBHbx

II



eHldfl;

1. 9. Karr.re clurhr Ha3hrBarorc.s uacconrruz?

rruu?
qr,rx Ha noBepxHocTr4 XI,TAKOCTrT ;
MoB xr4AKocrrru nosAeftcrszeM lpyrr{x ren;n) eusnauurre nos4efi crB[eM raBneHufr 6oronrx cre'oK cocyAa;

r) eusnanurre nosAeftcrBr.reM arvocQepnoro AaBJreHur.
1.11. xzarocrb HrxoAr.rrcr noA AaBneHr,reM. vro ero osHa.raer?
a) Nu4xoorb HuxoAr,rrcr B cocrorHr.rr rroKor;
6) xu4xocrb reqer;
B) Ha xr.rAKocru AeftcrByer clrJra;
r) xr.r4xocrb r.r3MeHrer Qopr"ry.
l,l2.B Ka.Kr,rx eAlrHurlax r{3Mep{ercr AaBJreHr.re B cr.rcreMe u:uepeHur cI4?
a) B nacKan{x;
6) n 4Noylxx;
e) n 6apax;
r) u croxcax.
l'13' Ecnu AaBJIeHI4e orctII'ITbIBiIK)t or a6conror'ofo Hyrs, To ero Ha3brBaror:
a) 4anneur,re BaKyyrda;
6) aruocQepHbrM;
n) us6rrrovnrru;
r) a6colrorruu.
1. I 4. Ecnu AaBJreurre orcrrr.ITblB.Ior or orHocllTeJrbHoro
a) a6colroruuu;
6) aruoc$epHbru;
a) us6trro,rurnr,r;
r) AaeneHue BaKyyMa.
1.15. Ecnu AaBneHr,re Hr,Dr(e orHocr.rrenbHoro HyJr',To ero Ha3brBaror:
a) a6conro'rHbrM;

6) aruocQepHbrM;
n) us6rrro.rHbrM;
r) 4auenue BaKyyMa.
1.16. Kaxoe AaBneHr.re o6rrqHo rroKa3brBaer naauouerp?
a) a6cornotuoe;
6) ur6rno.ruoe;
n) aruoc$epHoe;
r) 4aueuue BaKyyrvra.
1.17. 9erray paBHo arrraoc(pepnoe AaBJreHrre npu HopMarrbHhrx ycronzrx?
a) 100 MlIa;
6) 100 xfla;
n) 10 fIIa;
r) 1000 lla,
1. I 8. .{anneHrre oflpeAerrercs
a) orHoueHr.reM clrJrbr, 4eftcrnyroqeft na xu,{Kocrb K [Jrorqa.4rd nos4efrcrnur;
6) npousneAe'r,reM clrJrhr,.qeficrsyrouefi ua xr,rAKocrb Ha rrnoulaAr sosAeftcrezs;

HyJIg, TO efo HanhIBaIOT:

T2



B) orHouteHI'IeM [noqa.{I4 Bo3,qeficrBr4r K 3HaqeHr.rro cr{Jr6r, reficrByrouefi na xr,rAKocrb;r) o-r' oune'r'reM pa3Ho cfla Aefi crsyrcuv x y cutmir K nnoulaArd nos4efi crnux.l'19' Maccy xI4AKocrLI 3aKJIIoqeHHyro B eArrHr{IIe o6reua Ha3brBaror
a) necou;
6) y4enrrrrrur BecoM;
r) y4emuofi rtrtorsocrrrc:
r) ulorrrocrrrc.
1.20. Bec xr{AKocrr4 B eAvHr4rle o6reua Ha3brBaror
a) nnornclcrrro;
6) y4enrrruM BecoM;
B) yAemnroft ulornocruo:
r) necou.
Orserrr

8. V, up?trno rr tturl
o , qecKoe u uueopntaquoHHoe oflecneqeHue duc4unnuuot

1' 
t'il' t{T'or#^oxoecrrfi. 

Mexanura xvAKocrr,r vr raga. pac.rer Br3Kofo
TetreHr'r.s B Tl,rrroBbrx sneMeHTaX rr4ApoMarxuu. yqe6soe noco6ue, 2076.2. Sneueurrr 14 cxeMbr [HeBMoaBToMarr4Kr,r / T. K. BepeH.qc, T.K. Espeirro_ea, A.A.Taraencra"s, C.A. IOluqxufi.- M. : MaurzuocrpoeHlre, 1976._246 c.3' H'lM' Baficrraan' B.A. fomaron, A.A. xaproscxuft. MexaHura )Kr.rAKocrrz vrrasa. fu4praBJrr.rKa. Vqe6uoe noco6rEe. 2016.4. A.C. [oucxofi. Mo4elapoBanr.re u
noco6ue, t2017.
5. LIcaes IO.M., Kopeuen B.IL
n:Aasne): yre6nrar</ IO.M. I4caen, B.II.
<AraAeuus>>, 2013.-17 6 c.

pacrrer nHeBMarr,rrrecKrrx [pzBoAoB. V.{e6Hoe

fulpauura fi rr{AporrHeBMonpuBoA (2-e
KopeHen. Mocxsa.: I,Is.qarericKzfi rleHrp

6. Jle(ieaen K.8., Mocroscrufi H.II. filapo,{r,ruaMr{Ka JrorracrHbrx HacocoB: yve6. uoco6rae /K.B. Jle6e;1en, H.fI. Mocroecrufi. - cll6.: I4sr-eo lIZMaru (nM3-BTy3),2012._ 6g c.
7 ' Jleueruxp[r, A'B. fiaApaeruqecKlle a nHeBMarr.rqecKr.re cucreur/A.B. Jleneu6uu, A.A.
{ga11un; noA pea. npo$. }o.A. Eerenxona.- 2-e r.r3A. crep.- M.: I,Isa. rreHrp <Axa4euu.a>,
2005.-336 c.
8' lI'Et' flyra'ren' !'f. cno6o4a, A.A. xapxoscxrfi. Pac.rer n npoeKrr,rpoBaHr4e JrorracrH'x
MaIrrI4H' Piac'Ier Bt3Koro reqeHzs B JIoIIacrHbrx ruApoMarrrI4Hax c rrcrroJrb3oBaHr.reM [aKeraANSYS CllX. Yqe6noe noco6ue,2016.

?, flonon, A H- Mexauura ruApo-u rrHeBMonpuBoAoB: yqe6 AJry By3oB /,{.H llonon. _ M,:I4:a. MfTl/ rau. H.3. Bayuana, 2002. -320c.
l0' cne[rHuros B.K. cranoqHrre rl'IApolplrBoAbr. cnpano.*rzx. - M.: MarnunocrpoeHr4e,
2008.

8. 2.,(o nonH umeJtb H an il umep a n yp a :
1' MateuarvqecKlle MoAenI4 clzcreM [HeBMoaBToMarr.rKr.r. IO.JI. Ap:yrr,ranon, E.M.Xa-raron, Ei.IzI. gexuagon, K.fI. r{yrauon. llsA-so Mfry nrra. H.o. Eayraua, 2009.2. foftao M.E. llpoeKTr{poBaHr.re o6reuurx rr{Apo[pr,rBoAoB. _ M.: ManrznocrpoeHue,
2009.
3' PeArro rl'f. lIonuIneHI'Ie 6esorra3Ho crLr uynyqrxeHrce xapaKTepr4crr{K eneKTpo-
I'VAPABJIT4qECKIIX CNEA'Iq}IX IPI,IBOAOB. I4I] Mf TY <CrArrXUU> >, 2002.4' CterluH, C'II. fi'IgpoAI4HaMI'IqecKr{e repe /r.'ru lCrr. crecraH, E.A. .flxoseHxo. - M.:MaruprHocrpoeHne, 1973. -3g2 c.

l3
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1.3 E 1.8 B 1.13 f 1.18 E
t.4 f 1.9 A t.l4 B 1.19 f
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5' CroMz.res B:Y:IporKrzpoBanr.re aneKrporuApaBnuqecKr{x ycgnr.11elefi cneA.s11111xrrpr.rBo.qoB. LI:I-so MfTy urr,r. H.O. Bayuaua, 2009.
8. 3. IlpozpaJvJt/rHoe o ,ecneqeH ae u IIn mep Hem_pecyp c btIlporpauunoe o6ecneqeHrre:

l) OC Microsoft Windows 2}}},Microsoft Windows Xp;llnrepner-pecypcbr:

I . www.rrews.eltech.ru

9. Mamep uutb Ho-mexH uqec Ko e o 6 e c neqe u ue d uc 4 urut u n ot- rowrrcrrepnrul KJIacc Na rlpoBeAeHl{t pacqsrrro-rpaSr.rvecroo< pa6or rrosnercpolr3rMepLrreJrbrrbM ycrpoft craau;
- cneuuarll'I3l'IpoBaHH[ul ay[uropug' An[. npoBeAegat [paKTurrecKrlx sansruit rrosneKTpOMeXaHLrqeCKZM LI LI3MeprITeJIbHbIM yCrpOfi Crnarrl;- lpre6HUe Ay A'4TO?.".", qlrraJrbHBr it sur ua60Heuern Qunaarra.IrlcuolrsyeMa;r rexHr.rKa: - Myn ruue4ufiuuf npor*rof;

- eKpaH;
- KoMlbroTep;
- Kauan llurepner;
- KoMnbrorepuufi Knacc Anr caMOCTOsre*HOfi pa60ru cryAeHTOB.

10. MemodwtecKue pexonenda?uu no op?aHwaquu u3y.teHun ducqurutuuotPa6oqas 
''porpaMMa ',o AI'cqu,,nI{He <<fi.raponHeBMoaBToMarr4Ka) cocraBJreHa BcooTBeTcTBr.rr4 c rpe6onaluflMlr (Degepatruoro io.ylup.rBeHHofo o6paronareJrbHorocrau4apra Bo 
''o HalpaBJIeHLIIo noAroroBKz 15.03.04 <AeroMarn3arl,us rexHoJron'qec*r4xnpoqeccoEl u npol{3BoAcrB) u yve6Horo rIJIaHa no npoQnJrro rroAroroBKn <<Anrorraru3arl'qTexHoJroruqecKr{x npoqeccoB }r [poH3BoAcrB)) (uo orpac;rru).

1 1. Texnotrozu.tecKan Kapma dacqunn unu
{fn. + rpyrna POI6AP62ATII ceuecrp g
llpeuoAantrreJrb-JreKrop B bIr{vxI4H Bzrrop Anaronren}r.r
flpenoAanareJlu' BeAylque rpaKrr,rtrecKr,re 3aHrrr4q BbITIVXZH Burrop AnarolrenuvKa0egpa aBToMarr.r3arlr4ri rexHoJrof[qecKr.rx fipoqeccoB r.r [por.r3BoAcrB
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