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L $enu u zudavu ocnoeHun ducrqunnuau

Qenan riBFeHnfl ALrcIJuilnLrHEI rBJrrerc s u3yllelue rr.rrroB Lr npuHrtunon 4eficrnar
frupo- u rIHeBMOCr,rcTeM r,r pIX 3BeHbeB.

3 ad ortu u3yrreHur Aprcqu[Jrr{Hrr:

- nonyrreHr.re cryAeHTaMr{ HaBbrKoB rro nu6opy 3JreMeHToB rrrrponHeBMorrpr4BoAa r{
MeTOAT{Ke ux pacqeTa;

- r{3rreHr4e paclpocrpaHeHHbrx crrcreM ruAporrHeBMorrpr4Bo.{a.
Buruenepetll'IcJleHHble 3aAavld pelualorcr raKxe B npoqecce npoxoxA enus na6oparopHoro
npaKTr..rK}'l\{a.

2. Mecmo duc4unnuub, s cmpyKmype OOII BO
Mecro AI{curnnI4HbI B crpyKrype ocHoBHofi o6pasonarelHroft rporpaMMbr (OOD.
[ucgunnuna <<fz4ponHeBMoaBToMarlrKa)) orHocr{Tcr K Ar4crlt4rrJrlrHaM rro nrr6opy

eapuarunuofi qacrr4 6aoxa 8.1.B.4B.07.01. <lucqunluuu (ruroaynra)> O|OC BO ro
HanpaBJIeHI4Io rIoAroroBKI{ 15.03.04 AeroNlarugallus rexHoJrorr.rtrecKr.rx lpoqeccoB Lr

npor{3BOACTB.

,{ucqunnuHa <fzAporlHeBMoaBToMarrrKa)) .rrBrsercr oAHofi us 6a3osrx Ardcuunnr4H B
[oAroroBKe rIHXeHepa. [uCJluwll'IHa 3HaKoMLIT c cllcreMaMr4 rrrrponpr{B ora u rr4AporrHeBMoaB-
TOMaTI{KII' C npI'IHIIulilMI{ I'IX nOCTpOeHI{t Lt OCHOBSMI,I pacqeTa Id [pOeKTr4pOBaHr4r rLrApaBnr.r-
qecKl4x pI nHeBMarI4qecKI4X TIpI,IBOAOB r40rroJlHr,rreJrbHbx opraHoB Merannopexyuux craHKoB, H
TexHoJrofkqecxofi ocHacrKu.

flpu r.rsyreHutr rucrJr4nJrlrHbr cryAeHT 3HaKoMr4Tcr KaK c cr.rcreMaMr{
rI'IApo[HeBMoaBToMaTLIKLI B rIeJroM, TaK r{ c prx orAelbHbrMr.r ycrpoficrnauz,
TexHoJrorutrecKoM o6opy4onauun.

rr.rAporrpr4Bo4a u

[pLIMeHteMbIMl4 B

cneAyrotut4x

IIOAfOTOBKTI

3. Tpedoeanun K p%ynbmama.M ocsoeHu, duc4unnunu
llpouecc r.r3yqeH[r Ar.rcq[rnr.rHbr HanpaBneH Ha $opuuponaHue 3JreMeHroB

KoMnereHllzfi s coornercrBl,Il4 c O|OC BO ra OOn BO no AaHHoMy HanpaBneHr{ro
(cueqnalrnocru):

B perylmare ocBoeHr,rq Ar.rcq[nnprHbr cryAeHT AonxeH:
3.l.3namt:

- TI{NOBYIO CTPYKTYPY CTICTEM TIIAPOIPI{B O AA N IVAPONHCBM O ABTOM ATLIKI,I ;

Koa
KOMTIETEHULIU

(Dopnry;rnpoBKa KoMrrereurlr{rd

O6rqercy.rrrrypurre rcovrnereurlrrrr (OK)

oK-3

oK-5

Cuoco6nocrbro K KoMMyHr.rKarlulr B

pyccKoM r{ r.rHocTpaHHoM fl3brKax AJIg

nr4cbMeHHofi QOprraax na
3aAaq MeXJIHqHOCTHO|O tr

ycruofi z
perrreHlrt

O6qeupo0eccuouaJrbHbre KoMrrereHuuu (OilK)

otrK-3
Cuoco6nocrrro ucn Jrb3oBarB coBpeMeHHbre rzn$opuauproHHbre
TexHoJlorvu, TexHI'IKy' npLIKJIa,4HbIe [porpaMMHble cpeAcrBa npv perxeHrzrr
3a4a.r npo$ecczonansnofi AerreJrbHocrz



- @yuxrluoHaJlbHoe Ha3Haqe'ue gJIeMeHToB cr4creM rr4rporrHeBMoaBToMarr4Kr"r
tpe6onanar, [peAbrBJrseMbre K HnM;

- NPI,IHIII{I'I Id CX EM'I NQCTPO EHI,IS C 14 CTEM f IdAPON HCBMOABTOMATAKI.I.

3.2. V,uemu:
- paccql'rrblBarb I4 nrt6uparn orAenbHble gJIeMeHTbI cl4creM *IrponHeBMoaBToMarr4Kr.r.

3,3, Bnademo:
- HaBbrKaMz pacu€ton cucreMbr rr{AponHeBMoaBToMarr4Kr{ :
- HaBbrKaMa n noa6ope coorBercrByroqero o6opy4onan Hfl Lns,opraHr{3auuu ACy TlI.

4. Cmpyxmypa u codepucanue ducuut JtuHbt

Pa6oqa"s [porpaMMa yve6nofi Ar.rcrlr4nJrnHbr paccqr,rraH a Ha l
Tpyloertnxostb AI{Cq}InJII4HbI cocraerser 4 3aqerHbrx eAr{Hr4rlbr -144 ,aacos. B rour{acoB orBoALITct Ha JIeKIITIoHHbIe gaHaruIf^,36 

'Iacos - Ha npaKTr4qecKr4e zans1;uq.72
caMocrorreJrbHyro pa6ory.

4'1, Pacnpedeneuue mpydoenxocmu e s.e./qacox no eudan aydumopnofi u
c orro c mon men o n o il p a6 o m ot c my d e umo B n o c eM e cmp s.ry,

4'2 Pacnpedanenue eudoe yveflnofi pa6omb, u ux mpydoenxocmu
no pasdenau duc qunn uuat

ceMecTp.

.rzcre 36
r{aca - Ha

Korzqecrso tracoB

Ooprr,ra

ITTOfOBOfO

KOHTpOnt

Tpy4oeurocrr
s,e./qacrr

Irb
pa3-

Aena

I

Koruqectso qacoB

Bcero Ay4uropuar
pa6ora

Bneay4.
pa6ora
(CP)T tI3

T6 4 l2

2
t 28 6 l0 t2

4
=

rJlcM eH lbl rHApoflepe.[aq 30 8 l0 t2
irr4 eesKue cneAff Iqile [pI4BOAbI

r: 22 6 4 t2
A

nilusbtx I l4ApocllcTeM
T-I

24 6 6 l2
T'

n sbryt.1 I 14 lguKldc n pI,IBo,4bI 24 6 6 t2
t44 36 36 72



4.3. Tenamuqecxurt nJraH no eudatt vqe1nort denmenonocmu
Jlexuuu

N
nln

Hourep
pa3AeJra

AUCUHNJIIIHbI
TIACOB

O6rerrr
Terua JreKur.r[

Yqe6Ho-
HAIJISAHbIC

uoco6tlq

I

Kparrcaq ucrop4s p a3Brrrr{q Maru[HocrporrreJrbHofi ru4p aBJrrr Ktr

2

Xz4xocrn u ril3br, npr{MeHreMbre B

ruAporrHeBMorrprrBoAax. OcuoBHbre
csofi crsa pa6ouux NprAxocrefi .

I4ureparrunuar
npe3eHTarIVq

2
Te.reHr.re xragrcocreft no rpy6onpoBoA€tM
ruApocracreMbr. fugpauzuecKze
rroreprd. fiaApasrr.rqecrufi yAap.

I4ureparuznua.r
rrpe3eHTar.Ius

)

fugpan.uuqecKue Marrrrrnbr u rrepeAaqfi

2

O6rque cBeAeHr.rr o ruApoMarrrr{HHbrx.
OcHonuue noHrrr4s vt olpeAeneHr4r.
O6racru npr4MeHeur.rr rzAponpprBoAoB.

I4HreparrunHar
IIpe3eHTarlr4s

2

Kraccrz$uraqur HacocoB LI

ruApoABrrfarelefi. llpuuqrzn Aeitcrsus
AllHaMurlecKux u o6teuurtx MaIuaH.
OurosHrre rapurMerpbr: noAarra (pacxo.4),
Harrop, MorrlHocrb, KIIA.

I4Hreparrznuar
IIpe3eHTarIuq

2

O6renrsue rr4AporrepeAaqu. HasHaqeHrae
u o6lacru nprlMeHeHrz s ruqpo4r4HaMr.r-
qecKprx rlepeAarr. Klaccu$zxaqua
o6reunrx rr.rAponpuBoAoB.

IzlureparrunHax
IIpe3eHTarII,Is

3

OuroeH ble SJIeMeHTbr fHApo[epeAarr

2

fuApoAsr.rrarelrv, rrzApoannaparlpa,

Sururpu, rr{ApoaKKryynsropbr,
rl,IAponr.rHr.ru. Curoerre rr{AporllrnzHApbr,
r.rx HtBHaqenvre u ycrpoficreo.

I4urepaxrunuar
rlpe3eHTarI[s

2

Poropnrre il,rApoABr{rareJrr.r
rr4ApoMoropu. O6parprMocrb poropHbrx
HacocoB I{ rr,rApoMoTopoB.

IzlHreparrunHar
npe3eHTaur4q

2

fu4pouoropu poropHo-loprrrHeBbrx,
IIJIaCTHHqaTbIX, UeCTepeHHbIX II
BlIHToBbx rI,InoB. BucorouoMeHTHbre
fLrApoMoTopbr.

IrlHrepaxrunuar
npe3eHTarluq

2

Pacupe4elr.rreJrbHair vr peryrr,rpyrcuas
anlaparypa. BcnouorareJrbHbre rr{Apo-
an[apaTbr yrrpaBneHr4r.

Zurepaxrunuar
IIpe3eHTarlr4s

4

f n,qpan.nuqecxrre creAsque [prrBoAbl

2 3reuguru rr{Apoycunnrereft .
Irlurepaxrznna-a
IIpe3eHTarIuq

2
CreAqrque sneKTporr{ApaBnr.rqecKr4e
CI4CTEMbI.

I4Hrepaxrunnar
IIpe3eHTarlrrt

2

tlyncrnureJrbHocrb u roqHocrb
rllApoycunvrens.. Ycrofi.rvsocrr
rr.rApoycunvreilfl.. Crpyfi urre y cvtlurenv.

Zureparrunua.a
npe3eHTarlut

5

5 Cxerrrr rrrrroBbrx ruApocncreM

')z
fu4pocucrelmr c AByxcryneHqarbrM
ycuneHr.reM. fuapoctrcreMbr c
9neKTpoMaIHlrTHbM yor.rneHr,reM.

I4urepaxrunuax
npe3eHTarlr4s

5



3lexrporu.{paBnr.rqecKr.re cucreMbr c
perynr4pyeMbrM HacocoM. Cucreurr
ApoccenbHoro perynupoBaHuq cKopocrH

Vlnreparcrunuat
npe3eHTarluq

Cucreuu o6reunoro peryJrprpoBaHr4{
cKopocTlr rr,rApoMoTopa. Yulorueuue
coeAuHeHufi rr{ApocrrcreMbr. Oqucrxa
pa6ovefi no.rAKocrr4. pe:epnyapu Ar.f,
XI4.IIKOCTI.I.

lrlnreparrunuar
npe3eHTarlr4s

flnesprar[qecK[e [pr{BoAbr
SrreuerrTbr rr."o^n^.rr"ro^iT-[HeBMOrrpuBoAOB.
flnenuo4u,rrareJrr{.
Meu6pannue lrcrroJrHureJrbHbre
IHCBMOMEXAHI,I3MbI.

Pacnpe4elvreJrbHas u peryJrr{pyrcua,
alnaparypa [HeBMocr{creMbr. Tuuoerre llurepaxrunnar

npe3eHTarIr4q

flparrz.recrcue (celrnnapcnue) 3aHsrrrfl

J\b

nln
J\b par4.
AIICII.HbI

O6reu
qacoB Tetra nnarrnqecronn

Yq.-nar.n.
noco6us

I 2 10 Knacclr(pr4KarlrdH fr{Aponpr.rBoAoB no Br.rAy ABr.rxeHr.r,
LTonoJIHIITeJIbHOIO MexaHI{3Ma, rlo MeTOAy ylpaBneHnq,

10 sUAy rllrpKynrqr{r4 B Ct4CTeMe ru.qporpr4BoAa.
,Ilocror,Incrna I,I He-trocrarKpr t.]r rnorTnr,rRn rr.rD

3lerrpou.
MeTOA. M.

2 a
J l0 r\Jraccr4ipr.rKarJuu rkr4polpr.rBoAoB no Br.rAy ABr4XeHuq

prcrroJrHr4TeJrbHof o MexaHr,r3Ma, IIo MeTOAy ynpaBneHr,rs,
IIo suI'Y qupKynrqnr4 B CvcTeMe rr.rAponpnBoAa.
flocrourrcrBa I{ H gno crarKn rr{ fino'rnr,r R.r r^ p

3rexrpoH.
MeTOI. M.

J 4 4 np14Bo.qbr.f LIApaBnI,IqeCKUe CnelrilIr4e
3rexrporuApaBnl{qecKrle [raroBbre rTnrr Ro rE r

3nerrpoH.
MeTOA. M.

4 5 6 rerynupyrcqzur rlrApoannaparypa. Klanauu
AaBJreHr.rr : [peAoxpaHr{TeJrbHbre, peAyKqr,ro HHbre r4
ptBHocrr4 p'aBneHLrs,. Tznoerle cxeMbl BKJrIor{eHu, 14

rrcrroJrHeHlrr KJranaHoB. Klauauu npsMoro r4

HerrprMoro 4eficrnux.

Srerrpou.
MeTOA. M.

5 6 6 flnenuaraqecKlle crrcreMbr a"ronoarrn"ec*oro
pefynLrpoBaHr.rt

SrexrpoH.
MeTOA. M.

I4ro o 36

CaMocrosrerbHaq pa6ora cryAeHTa

Pasaen
AIICqIITIJIIIHbI Teua u sra CPC

Pasler I

Kparrax lrcroprrr pa3Bvrrufl MarrrLrHocrporran""ofi
rr{ApaBnr,rKr4. Xz4xocru v r€Bbr, npr4MeHreMbre B
rrrAporrHeBMonpr.rBoAax. OcuoeHbre cBoficrna pa6ovux
xuAxocrefi. Teqenue xn4xocreft no rpy6onpoBoAaM
fr,rApocrrcreMbr. fprApasruqecKr,re
fiaApauzqecrzfi y4a
fn4pauuuecKne Marrrr4Hbr vr nepeaa.ry. -[6rqiE
cBeAeHLrq o ruApoMalruHHrx. OcnoeHbre rroHrrvs, u



onpe.qeneH us. 06 tacrr,r npr.rMeHeHr{, rr4Aponpr{BoroB.
KnaccrQuraqrx HacocoB n rvnpo.rlBr.rrarelefi.
IlpuHqran AeircrBns ArrHaMr4secKr4x u o6reunrx
Marrrr4n. OcHonnue napaMerpbr: noAaqa (pacxo4),
Ha[op, MorllHocrb, K[IA. Eanauc MorrlHocrr{ B
rl{ApoMarur4Hax. O6reuurre
Hasua.reuue u o6lacut
rr{ApoAr{HaMrrqecKr.rx repeAaq. ItraccuQzKarlpu
o6reunrx ruApo[pr.rBoAoB rro xapaKrepy ABr.rxeHHs
BbrxoAHOrO 3BeHa r{ ApyfLrM rrpr.r3HaKaM.

Pasaeil 3

LrcHoBHbre SJreMeHTbr rr4lpolepeAatr.
frApo.qsrararereft, rvApoannaparypa, Surrirprr, ."ap
aKKyMynrropbr, rr4Aponr.rHrzra. Calonue
rr{Aporlunr4HApbr, r4x Ha3HarreHue r.r ycrpoftcrno. pacqer
rlr4nr{HApoB, rroBoporHbre rr{ApoABzrareJrr.r. poropuue
rI{ApoABI4raTeJrr.r - rulpouoTopbr. O6parz1aocrr
poropHbx HacocoB H rr4ApoMoropoB. fuAporuoropu
poTopHo-noplxHeBblx, nJlacTilHqaTbrx, urecTepeHHbrx H
BrIHToBbx rr,rlroB. pacqer Kpyrrrqero MoMeHTa Lr
MorrlHocrlr Ha BaJry rr.rApoMoropa. perylzponanue
pa6o.rero o6reua. BrrcoxontoueHtu"te rr4nDoMoronn,r

Parae;r 4

racnpeAenvTeJrbHzur u perynuplroqa, arnaparypa.
PacupelelureJru xLtAKocrr,r. Ilpegoxpaur4TeJrbHbre u
peAyKrlt4oHHbre . KJrarraHbr. ,{poccelruue peryJrr{_pyrcu[e ycrpoftcrna. BcnorrlorareJrbHbre rkrApo_
an[aparbr ynpaBneHr4r. BcuoruorareJrbHbre rr.rApo_
a[[aparbr ylpaBneHr.rs. fu4pannu.recKlre o6reltrue
upeo6paroBareJrr4. fu4pauz.recKrre aKKyMynflTopbr.

nI,IpOBaHLIe cKopOCTLI rllApoABrzrarelefi .

Pas.[er 5

fra4paenu.recKr4e cneArrrlne npr4BoAbr. 3reueuru
ruApoycnnurelefi. fu4poycznrlTeJrb Tuila (corrJro_
3acJroHKD). Cne4xulrae gneKTporr4ApaBnuqecKr..re
crzcreMbr. YyncrnureJrbHocrb vr ror{Hocrb fzApo_
y cunvrr e ils. Ycro fi qr,rn o crb rnlp o y c:rrrrvr e nfl ,. C rpyft nrr e
ycrrnraTeJrn. Cxeltu TlrrroBbx rrrrpocprcreM.
fuApocucreurr c AByxcryleHqarbrM ycr{neHrreM.
fu4pocucreurr c gJreKTpoMarHr{THbrM ycl,rneHr{eM.
SlerrporuApaBnutrecKr,re clrcreMbr c perynr.rpyeMbrM
HacocoM. Cucreurr Apoccenbuoro peryJrlrpoBaHu,
cKopocrr,r rr4ApoMoropa. Cracreurr o6reunoro
perynr{poBaHr.rr cKopocrr.r rriApoMoropa. ynloureuue
coe4rEneuufi rr.rApocrrcreMhr. Oqucrra pa6ovefi
NvArocru. PesepByapbr Ans xr.rAKocrr,r.

Pa:ael6

rrHeBMarr,rqecKr.re rrpvBoAbr. 3lenreurrr
IIHeBMOrrpr4Bo.qoB. lIHesr\,{oAs}rrareJrr,r. Meu6paunrre
rIcIIoJIHrITenbHbIe [HeBMoMexaHr,r3N{br. pacnpe4elz_
TeJrbHar u pefynr4pyrouru alnapaTypa rrHeBMo_
cLICTeMbL'l'zuosrre nHeBMOIrpI,rBoAbr.

1

5. IlpwtepHan meJ|tamuKa KoHmpoJtbuorx pa6om
fudpaenuxa

KlaccuQuxarJv\ oco6eHHocrlz, ocHoBHrre (fusuuecrcue csofrcrna pa6ovzx Nu4xocrefr.



2' floHsr"e <<ureaJrb*'- xr4AKocrb)). pom zrea*uofi xr,rAKocrpr BNz4rocrefi. r{ccneAoBaHr4r4 peanbHbrx

J' xI{AKocrII B flrrpolpl'IBore. ocsonsrre rpe6onaHur, nperbrBJrreMbre KM.

oTepr.t AaBJreHU, B fr,rAporrpr4BoAe.
un pa6orrr ruApaBnaqecKoro npr4BoAa. IlpnHqzn

r.rBoAoB. fugpannuvecxuft yaap.
pa6orrr rr.rlpaBnr.rqecKoro npraBola. llpznqun

HacocoB. alIeHI'Ie 14 OCHOBHbIe rlapaMerpbr ocHoBHbrx rr.rrroB

9' Ba 14 HeAocrarKLI poropHo-3y6qarrrx HacocoB

l0' Iz HeAocrarKI,I poropHo-rrJracrr,rHqarbrx, poropHo-nopurHeBbrx H
I 1. Ha:ua.reHr{e r,r )'
12. HagnaqeHr.re,

ATEJIbHOfO,BparrlareJrbHof o u noBoporHoro Aeft crnu s. Lrx AocrorrH crBa 14 HeAOCTarKr4.
13' HasHaqeHLIe' uacczszrar\vIfl', ycrpoficrno u [pr{Hrlr{n pa6oru anlaparypbr ylpaBneHaqpacxoloM xI,IIKocrr4 (rz4pannuvecKr4 x .Upoccelefi , perynrropon pacxo4a).i4' Hasua'reHl{e' xlaccnQzxar\Lr,, ycrpoftcino u npr"q"r, pa6oiu annaparypbr ynpaBneHr4q

AaBJIeHI{eM xs{AKocrH (npeaoxpanl{TeJlbHbx, nepenr{BHbx u peAyKrlr.roHHbx KJrarraHoB,
KJIAIIAHOB PA3HOCTI,I AABICHUS I,I CO OTHOIIICTTUT 4ANrrErrUX).

rrpr.rHrlr{[ pa6oru HanpaBJurroqeft annaparypbr
KJrarraHoB Lr lu4paBllr4gecKr4x : arr,rxon).

pr{Hrlr.rl pa6oru ycunrlTenefi lrounocru.
oficreo r4 npr.rHrlr4n pa6oru.
Tbr oqucrKpr. Cxenrr BKJrroqeHrr, @znrrpon nfzAporrpr{Bo.{.

l9' HasHa'reHLIe' uaccnQuraqrzr v ycrpoftcrno ruApoeMKocreft: ruApaBnr.rqecKr4x 6aKos v
fr.rApaBnlrqecKr4x aKKyMynsTopoB.

20' cnoco6bl perynlrpoBaHut cKopocrl,I pa6o.rero opraHa rexHoJroruqecKoro o6opy4onaunr.
ffneetwamuxa

21. Oco6euHocrr{, HrtgHaseHne r.r KJr x npr,rBoloB TexHoJrofuqecKofo
o6opy4onanur (no LrcrorrHr.rKy ABHxeHr{, BbrxoAHoro 3BeHa.

22. a6orrr rrHeBMarlrqecKrax [pr.rBoAoB.23. 
- uBoAoB.

24' lloarotoBKa cxaroro Bo3Ayxa BblcoKoro, HopManbHofo n Hrd3Koro AaBJreHar.
25' HasHa'reH'e pI ocHoBHbIe a''naparbl rloAroroBKr,r cxaroro Bo3Ayxa, HX ycnoBHoe rpaQzvecKoe

o6ogna.reuue Ha nHeBMarI{rIecKI4x cxeMax.
26' Korr'rnpeccop' KaK ocnoeuofi anlapar noAforoBKr4 cxaroro Bo3Ayxa. Kraccufruxaqu.a

KoMnpeccopoB.
27 ' YcrpoitcrBo I{ 'pI'IHIII{I Hqaroro KoMrrpeccopa npocroro Aeficreus.28' Ha:naqeHl{e' rlaccIEQIa I4 rrprrHrlr{fl pa6o*r perynr4pyrorqefi annaparypbr:

[HeBMaruqecKVX Apoccelefi, peAyKrlrroHHbx Lr npe.qoxpaHr.r naHoB"
29. HasHaqeHr{e, o6lacrr [pr,rMeHeHr.r.,r, npr{Hrlrr[ pa6oirr

TexHoJloluqecKoroo6opy4onau^r."" 
'v'rtqrur PqvurDr KIrx npI'IBoroB

30' [ocrouHcrBa v HeAocrarKI4 nHeBMorr.rrpaBnr.rqecKr,rx [pr{BoAoB rexHoJrofuqecKoro
o6opy4onaHzx.

menbHbre mexHonozuu



o 6p as o e amenbH bre mexH ono e u u

JIe rqu.s- s u sy alraz a\u t
TeMbr r.r3 piBAeros 1,2,3.4.5.6

7, Oqenovuorc
llmeerttnurtrt nn tttu^'nr, ^^^^^----- \,ammecmaquu no umoeQM oc^oeHun ducqunnuruu a yvefiao-uemodurtecKoe o1ecnerreuue

coJno cmo.fl mentno il p a6omu cmydeumoeftx oqeurr'r KaqecrBa ycBoeHr.rr Kypca uclonb3yrorcfl cneAyroqne $opnrbr KoHrporq:relcyqufi - KOHTpOnb BbrrroJrHe nut na60paropH6rx sarauuir :py6excnurfi _ KoHTpoJrrurre pa6orbr rro pa3AenaM;
urorosrrfi ocylqecrBn s.ercs' uocpeAcrBoM BbrnoJrHeHZr rcypcoeoE pa6orrr H3K3aMeHa.

Konrpo'nr caMocroqre.n*rofi pa6orrr cryAeHToB ocyulecrBn flercq, c rroMoxrbroorBeroB Ha [paKTpIqecKI4x galflTptflx, KoHcyJlbrallatx, tro pe3ynbraraM BbrrroJrHeHr4,KoHTponbHrx pa6or.

OIIHEBMOABTOMATI,IKA).

3r,rqecKue csoficrna pa6ovux xrzlrocrefi .

eanurofi xuAKocrr.r B rrccJreAoBanvrvr peaJrbHbxNrE.4xocrefi.

4' xl{AKocrz B r'4rpolplaBoAe. o*rosHHe rpe6onauzr nperbrBJrreMbre K
M.

5. 3aroH flacrarq.
6. 3axou Apxuve4a.

ropa.
rrr(aTopa

TbI IIOTOKA XE,{KOCTI{.
z pealruofi xr4AKocrn.

rr.rApaBnr4 qecKr.rx npr,rBoAoB. llorepz AaBJreHri, Bfr.rAporpuBoAe.

pa6oru rr4ApaBnutrecKoro nprrBoAa.
pr.rBoIoB.

Hbrx rr4rroB HacocoB. fuApauuqecxzfi yrap.
X TI4IIOB HACOCOB.

a v HeAocrarKpr poropHo_3y6.rarrrx HacocoB(ruecrep6uubx, BHHToBbrx, reroputx).
l8' YcrpoficrBo' rlpl{Huun pa6orbl' ..ocroI'IHcrBa vr HerocrarKr.r poropHo-nJracTr4Hqarhrx, poropHo-

pa4{anrHo_loprrrHeBbrx, KyJraqKonux).
x ucrroJrHr.rreJrbHbx Asurarerefi .

rr{ApoABr{rarelefi nocrynareJrbHoro Aeitcrsur.

2l' Hasua'reHr{e, ycrpoftcrno r4 rrpr.rHrlun pa6orrr rr{Apo.4Br{rarereft
IOCTOI,IHCTBA I,I HEAOCTATKI,I.

BparrlareJrbuoro Aefi crsus. I4x

22'Hazna'leHlre, ycrpoftctno u npI{HIIun pa6orrr nrApoABr.rrarerefi [oBoporHoro .{e[cre,n x. Lrx
AOCTOI4HCTBA 14 HC.{OCTATKII.

23'Haztta'teHve' uaccu0uxarlrrr', ycrpoftcrno u rrpkrHrlr.rn pa6orrr annaparypbr ynpaBneHr4spacxoAoM xr.rAKocrr.r (ruApaerll.recKrrx apoccenefi).
24'Haz*a'leHlre' uaccuszxa\ns', ycrpoficrno vr npr.rHrlr{n pa6oru auaparypbr ynpaBJreHr.r,pacxoAoM xr4AKocrr.r (peryuropon pacxo4a)



25'Hasuaqe*vIe' xlaccn0nrar\p'fl, ycrpoficrBo pr [pLrHrIr{[ paborbr arrraparyp'r yrrpaBneH,,pacxoAoM xr'r pyrouux paclpeAenr.nenefi).
26' Hasua'teHlce' 

_^ 
ycrpoficrBo rd npr{Hrlun p 6orsr annaparyp'r ynpaBneHr4,pacxoAoM x B coorHolxeHl{t pacxo4a (4errarerefi u cyMMaropon noroxa)).27'Hwua'rcnue ycrpoftcrno ; rpr4Hrlrfl pa6or' unnupuryp' yrpaBneHr{,

'{aBneHI4eM xI{AKocrI'I,(npaao*puHllTeJrbHbx, [epeJrr{BHbrx r4 peAyKrlr.roHHbrx xrananon).28'Ha:naqeHrle, rcnaccuQzxuu^", ycrpoficrno u [pr{Hrlr.r[ pa6orrr a[naparypbr ynpaBneHr4q
AaBneHI4eM xI'IrKocrI4 (uanauon piuHocrld AaBneHnflrr coorHolrrenur 4auenu.a).29'Haz*a'.,eHl{e' uaccu@zxarlvs', ycrpoftcrno u npr.rHuran pa6orrr ru.rpu"rrraulefi anraparypbr
( ruApaBnrdrrecKrrx paclpeAeJrztenefi ).

30' Kaaccraouraqux, ycrpoficrno ,n npl'Hqun AeficrBr.rr annap ypbr rm r43MepeHr.r, qacrorbrBpa[IeHr4s r,r BparrlaTeJrbHoro MOMeHTa f uApoMaIXrIH.
31. Hasua.IeHu s r/nr
32. Ctrcmtryit 

{' ycrpol4crBo I{ [pI4HIII{n pa6oru ycrnllreJlefi uo'nocru.
33. cnoco6bl o'[rr{crKr.r *"o*o.l'l'1ffi::l'#ff#':i#.1#:t*11?'ffiroqeHrr, gzrsrpon errrAporrpr{Bo.q.
34. HasuaqeHr{e, xnacczszxaqux Lr ycrpoficrno rra4poenaxocrefi: fuApaBnr.r.recKux 6arcos Lrr[ApaBnr.rqecKr4x aKKyMyJrrTopoB.
35' KnacczQuraqux, AocronHcrBa 14 HeAocrarKr.r ynnorHr.rrenefr p Jrr.rqHoro Turra.36' cnoco6bl peryJII'IpoBaHI4t cKopocrl{ pa6overo opraHarexHoJrofrrqec*oro o6opy4oBaHpr.f,.37. HasHaqeHHe, rnaccu(puru\ri, Aocror.rHcrBa r,r HeAocrarKr,r ,4pocceJrbHoro peryJrrdpoBaHr4{ cnocTorHHbrM v [epeMeHHbM laBneHr,reM.
38' cnoco6bl ycraHoBKI{ .Apoccens B r'IApaBJrr.rqecKr.rx flpraBoAax: (Ha BXoAe>, (Ha BbrxoAe), ((Ha

OTBETBJICHI{I4).

39' Hagua'reHI4e, rlaccuQuxa\us.,Aocror.rHcrBa r.r He.{ocrarKr.r o6rduuoro peryn}rpoB a',ufl.40. HasHaqeHr{e, AocrolrHcrBa r.r He,qocrarru o6renaHo_ApoccenbHoro perynupoB aHufl.4l ' r4cxoluble AaHHbIe Ant pacu€ta rlrrponpr{BoAa: Harpy3Ka cKopocrb BbrxoAHbrx 3BeHbeB(pa6ovux opraHoB TexHoJlofllqecKoro o6opy4onauvr), qr.rKJr Harpy3Krz, ruana3oHperyJrr,rpoB aHvfl) ycnoBr,r, u pexr{M sKorrnyaTarlr4r{.
42. llop s,lor pacvera rnApo [pr{BoAa [ocryrrareJrbHoro ABr4xeHHs.
4 3 . rlopsaox pacu€ra rr4 Aporpr{BoAa BparrlarenbHoro ABr.rxe'Lrr.44'Ktaccu$uraqzr v Ha3HarIeHI'Ie cxeM. flpanzna cocraBJreHLrr crpyKrypHbrx cxeM,npprHllr4lrr,raflbHbrx cxeM r{ cxeM coeAl,rUeurfi .

45' YcnoeHrre o6osna'reH'.f, greMeHToB rr,rAporrpl,rBoAa r,r rr4ApoaBToMarI,IKLI Ha cxeMax.
46' oco6eHHocrl'I, Ha3HaqeHLIe I'I KJlaccu6lrxaqur rrHeBMarrrqecKr4x npr4BoAoB TexHoJrofuqecKoro

o6opy4onaHar (no zcrotIHLIKy pa6oueft cperbr, xapaKTepy ABr4xeHr.rr Bbrxo.qHoro 3BeHa,
Bo3Mo xHocrr,r peryJrr.rpoBaHr,r, 14 rlr{pKyff qrz pa6o.refi cpe4rr).

47 ' Ycrpoitctno, o6lacrb [pI4MeH e'vIfr. u npaHrlr.rn pa6oru [HeBMarrir{ecKr.rx [pt4BoroB.
48. [ocrozHcrBa r{ HeAocrarKrr rrHeBMaruqecKr.rx [pr{BoAoB
49' lloaroroBKa cxaroro Bo3Ap(a BblcoKofo, HopMulnbHoro rc HH3Koro raBneH'r.50' Ha:na'IeHI{e I4 ocHoBHbIe a''naparbl [orforoBKrz cxaroro Bo3Ayxa, nx ycnoBHoe rpa6uvecKoe

o6osua.{eHr,re Ha [HeBMarr,rgecKrlx cxeMax.
5l ' Korr'rnpeccop, KaK ocuosHofi annapar rroAroroBrrr cxarofo Bo3Ayxa. Knaccu6urauuq

KoMnpeccopoB.
52' vcrpoftcrBo I'I 

'pI{HIII{I 
pa6otrt oAHocry[eHqaroro KoMrrpeccopa [pocroro 4efrcrnur.53' HasHa'reHLIe' xlaccu0urarJvls,) yctpoficrno 14 rrpr.rHrlun pa6oru ,ru.rpu"n"arqeff annaparypbr:rlHeBMopacnpeAenI4Telefi, o6parHbD( rIHeBMoKJIanaHoB, nHeBMoKJrarraHoB 6rrcrporo 

""r*no.ru,rrHeBMOKJrarIaHoB rrocneAoBaTeJIbHOcTLl.
54' HagHa'reHI4e' uaccz0urarJvIfl,' yctpoficrno 14 rrpzHrlr.rn pa6orrr HarrpaBnrroqeft alnaparypbr:noruqecKlrx KJIaIraHoB, KJrarraHoB BbIAepxKr4 BpeMeHr,r.
55' YcnosHoe rpaQuvecroe o6osHa'IeHlae Ha nHeBMarr.rqecKr.rx cxeMax uarpau*oqefialnaparypbl: nHeBMopacupe4elI'Itelefi, o6parurx IHeBMoKJrarraHoB, rrHeBMoKJrarraHoB

l0



oblcrpofo BbIXJI0IIa' [HeBMoKJIanaHoB rlocneAoBareJlbHocrl{, JloruqecKrrx rorarlaHoB, KJranaHoBBbrAep)nKr,r BpeMeHr4.

56' HasHaqeHlle, xraccu$urarrug' ycrpoficrno u rpr{Hrluu pa6o*r perynupyroqef annaparypbr:nHeBMarl4rrecKl4x Apocceleft, PeAYK4I{oHHbrx I'I [peAoxpaulrreJlbHbx [HeBMoKJIaIIaHoB.57' YcrosHoe rpaszvecxoe o6o."u"."". Ha nHeBMarr.rlrecKr,rx cxeMax perynrapyrorqefianraparypbl: nHeBMarI{qecKI4x Apocceneft, peAyKul4oHHbrx u rpe.uoxpaHr4reJrbgbxIHEBMOKJIAIIAHOB.

58' Ha:naqeH'Ie' o6nacrs [pI4MeHeHI{t, npr-r'rlrfl pa6oru nHeBMor'ApaBnntrecKr4x npr,rBoroBoro o6opy4oBaHr4.,r.
59' v HeAocrarKI'I nHeBMorlzApaBnl4qecKr4x lp[rBo.qoB TexHoJrorr{qecKoro

60' o6nactb rIpI'IMeHeHrr''' AocrozHcrBa u HeAocrarKa gneMeHToB rrHeBMoaBToMarr{Kr4:peBepcl'IBHblx pacnpe4enureleft , TopMo3Hbrx 3oJrorHrrKoB.
Hagnaqeuze' ycrpoficrBo I'I 

'pI{HIJI{I 
pa6oru gJreMeHToB rrHeBMoaBToMarr.rKr.r: peBepcr4BHbxpaclpeAenuteleit 14 TopMo3ubrx 3oJrorHrrKoB.

Tecmot dnn merEaqezo KoHmponnl.l. 9ro raKoe ruApouexasuxa?

^Z

AHLIKA;

r) uexauura xprAKr4x reJr rr MexaHr,rKa raroo6pa'rbx reJr.
1.3. I{ro raKoe xu4rocrr?
a) $u:v'recKoe BerrlecrBo, cnoco6noe sanorHrrb rrycrorbr;
6) $usuvecKoe BerrlecrBo, c[oco6noe usN,{eHxrr Soprray noA AeficrerreM cr{n;
n) $usrEvecKoe BenlecrBo, cloco6Hoe usN,re'srr csoft o6reu;
r) Sra:rE.recKoe BeulecrBo, cloco6noe re.t.
1.4. Karas r{3 grr.rx xuArocrefi He,BJrrerc.r xanelruoft?
a) pryrr;
6) nepocuH;
n) neQrr;
r) asor.
1.5. Kaxas r43 srr.rx Nragxocreft He rBJrrercx raroo6pasnofi?
a) xu4xufi ator;
6) pryrr;
B) BoAopoA;

r) Kr.rcnopoA;

l. 6. Peanruoft xuAxocrbro HiBrrB aer c fl, xranKocrb
a) ne cyqecrByroqar B rrpupoAe;
6) unx:
n) ee rpeHHe;
r)
1.7 . I4rcasturofi Nu4xocrbro Ha3brBaeTc,
a) xn4rocm, HHee rpeHve;
6) xu4xocrs,
n) xu4xocrr,
r) xu4xocrb' cyulecrByroqa.s roJrbKo B orrpeAeneHHbrx ycJroBr.I{X.
1'8' Ha KaKI4e BI{.qbI pa3Aen{Ior 4eftcrnyoqr4e Ha xr'AKocrb BHerrrHve culrr?

ll



a) cunbr r.rHeprlr4r,r I,I [oBepxHocTHoro HaTrxeHr.rs:
6) nHyrpenHrie r,r rroBepxuocrHhre;
n) uacconue u [oBepxHocrnhre;
r) culn rrxecrr{ kr IIaBJreHus.
I . 9. Kar<ue cr{Jrbr Ha3brBarorcs MaccosrrMr.r ?
a) cwtaTrxecrr.r u cr4ranHepulru;

Hrruu?
arqux Ha noBepxHocTH XT4AKOCTT4;

eMoB xr,rAKocrr,r u nos4eficruEeM Apyrr4x ren;n) nusnanurre nos4eficrBr.reM AaBneHr,rr 60rosrx creHoK COCyAa;
r) nrrs n auurre nos4efi crBrreM arrr,roc$epuoro AaBneHr,rr.
1.11. xr'rarcocrb HaxoArrrcr noA raBneHrdeM. rlro sro osHaqaer?
a) xn4rocrb HuxoAr.rrcs B cocrorHlM rroKo{;
6) xra4xocrb reqer;
a) ua Nu4rocrs 4eficrByer clrna;
r) xr4AKocrb r43MeHser $oprnry.
1.12. B KaKr.rx eAlr't4rlax z3Meprercr AaBJreHr.re B cr.rcreMe usuepeuun cw?
a) n uacxalrx;
6) n 4xoynrx;
n) n 6apax;
r) B croKcax.
1'13' Ecnu AaBneHrIe orcqrlTblBaror or a6corrorHoro Hyr',To efo Ha3brBaror:
a) Aasreure BaKyyMa;
6) arrr,rocSepHbrM;

e) u:6rnouHrnra;
r) a6coruorurru.
l'l 4. Ec tu AaBneHIr e orc.'l'TblBaror or orHocr{TeJrbHoro Hy IIs, To ero Ha3brBil}or :
a) a6comoruurrl;
6) arrvroc(fepHhrM;
n) us6urounrrnr;
f) AaBneHr.re BaKyyNra.
1.15. Ecnu AaBJreHrae Hr.rxe orHocr.rreJrbHoro Hyrrs,,To ero Ha3hrBaror:
a) a6comorurna;
6) arnocQepHbru;
n) us6rrrovnrrlr:
r) 4auenue Baryyl!{a.
1.16. Karoe AaBneHrze o6rr.rno noKa3brBaer nraHouerp?
a) a6colrorHoe;
6) us6rnovnoe;
n) aruoc(pepHoe;
r) 4aueune BaKyyNra.

1.17. r{erray paBHo aruocQepnoe AaBJreHUe rrp}r HopManbHhrx yclonurx?
a) 100 MlIa;
6) 100 rIIa;
n) l0 flla;
r) 1000 IIa.
l.I8. [anneHr.re orpeAeJrrercff
a) ornoureuueM cr.rJrbr,4eficrnyrorqefi Ha xo.rAKocrb K rrnoqaAr4 no:4efrcrnux;
6) npor.rsneAeHr4 eM cr{Jrbr, .qeft crs}Torqeft ua xr4 AKo crb Ha rrnorqaAr nos4efi crnHa ;
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BJ oTHoIIIeHI{eM rrnouarr.r Bo3AeficrBrrr K 3HarreHr..rrc cr,rJrbr, AeficrByrouefi Ha xr4AKocrb;
r) oruorueupreM pa3Hocru Iefi crnyo,,Ifix y cutrufi K flnouaAr,r nosAefi crsus.1.19. Maccy xr4AKocru 3aKrroqeHHyro B eAr{Hr,rqe o6reua Ha3brBaror
a) necou;
6) y4enrnuu BecoM;
n) y4enrHofi nnorHocrrro:
r) nloruocrrrc.
1.20. Bec xr4.qKocrri B eAr.rHr.rqe o6reua Ha3brBaror
a) uornocrrro;
6) y4enrnrru BecoM;
B) yAenbHofi nlornocrrro:
r) necou.
Orserrr

l.

8. Yqedno-Jvtemod uqecxoe u uneopuaquoHHoe ofuecneqen ue d ucqunnuntt
8, I. OcnoeHan numepamypa
M'A' Ap6yson, A'A. Xaproncxzft. Mexanuxa xuAKocrr,r kr rasa. pacqer Br3Koro

TerreHr4n g rLrrroBbrx gJreMeHTax rl,IApoMarrrug. yqe6uoe noco6ue, 2016.
2. 3reuenru 

'n 
cxeMhr rrHeBMoaBToMarr.rKr{ / T. K. Eepe gc, T.K. Espelro_na, A.A.' --f- F

Taraeecrar, c.A. Io4raqxuft.- M. : MarruEuocrpoeHr.re, 1976.-246 c.3' H'M' Baftcuau, B.A. foluron, A.A. Xapxoscx[fi. Mexaunxa xr4AKocrr4 14ra:a. fra4paBnrvrKa. Y.re6Hoe noco6ue, 2016.
4' A'C' [oncroft. Mo4enrlpoBaHlle u pacrrer nHeBMarr.rqecKr4x npr{BoAoB. yqe6noe
noco6ue, 2017,
5. Lrcaen o M., Kopeuen B.rI. fuapaBJrrrKa n rr.rAporrHeBMonpr,rBoA (2-e
us.qasne): yre6nzrc/ Io.M. Llcaen, B.fI. KopeHen. Mocrsa.:- I4:4are*cruE ueHrp<Arageuzx>, 2073.-17 6 c.
6' Jle6elen K'8., Mocroecxufi H.fI. fzapoAl4HaMrrKa JrorracrHbrx HacocoB: y.re6. uoco6ue /
K.B. Jle6eaen, H.fI. Mocroscrrfi. - cll6.: I4a4-no rII4Maur (nM3-BTy3),2012.- 6g c.
7 ' Jlenelrrun, A.B. fuApasrlaqecKlle u nHeBMarr.rqecKr{e cucrerrrs/A.B. JlenelrxzH, A.A.
lllatqltzH; roA pea. upo$. IO.A. Belenrona.- 2-e lr3A. crep.- M.: Zsa. rreHrp <Ara4elru.a>,
2005.-336 c.
8' rI'B' llyraven, [.f. Cno6o4a, A.A. xaproecxrfi. Pacqer r npoeKrrzpoBaHr.re JrorracrHbrx
MarrrplH' Pac'rer B{3Kofo reqeHrdt B JIorIacrHrIX fLIApoMaruI,IHax c ucrIoJIb3oBaHI,IeM IIaKera
ANSYS CFX. Yqe6noe roco6ue,2016.
9 florton, A H- Mexasvxa rr{Apo-u rrHeBMorrpuBoloB: V.re6 An.,r By3oB fl.H llouoe. _ M.:
LIsa. M|TY urr,r. H.3. Bayuana, 2002. -320c.
10' CeemHaroe B.K. CranoqHrte rI'IAporpI{BoAbr. Cupanovnzr<. - M.: MarrusocrpoeHr,re,
2008.

8. 2. fio n on H umen b H an n umep arnyp a :
1. MarepraruqecKl'Ie MoAeJILI crrcreM rrueBMoaBToMarrlKrr. IO.JI. Ap:yvauon, E.M.
Xalraron, B.IrI. verurason, K.rI. gyxanoe. zsA-so Mfry prna. H.3. Bayrrna"a, 2009.2' foftao M.E. lIpoeKTI'IpoBaHLIe o6reuurrx rr{AporrprdBoAoB. - M.: ManrzuocrpoeHae,
2009.
3' PeArro rl.f. rloerrureHlle 6esotra3Ho craruynyqrxeHue xapaKTepr{crr{K 3neKrpo-neA . I4II MfTy <Cranruu>>,2002.

.il. ecKr.re reperatru /C.lI. CrecuH, E.A. -flxonesro. _ M.:
t9
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5' (Douzqen B.M.rIpoeKTI4poBaHve oneKTporrrApaBnr.rqecKrnx yc'nr.rrenefi cneArnlux
npr4BoAoB. Lls4-no MfTy urr,r. H.O. Bayuana, 2009. 
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Ilporparvrltroe oOecneqenrre:
l) OC Microsoft Windows 2}}},Microsoft Windows Xp;
llurepner-pecypcbr:
l. www.news.eltech.ru

9' Mamep uoJtbHo-mexHuqecKoe o1ecneqenue d ucquntuatt- rowrrcrreprnu? Kracc NIfl rIpoBeAeHIxr pacqsrHo-rpaSravecroo< pa6or rooneKrpor{3Mepr.rreJrbHbru ycrpoft crearra;
- cneur4aJrr43LtpoBaHHuul ayAuropkrfl' AIrfl rIpoBeAeHI4t npaKTlrqecKux zangrurt 11o3neKTpoMexaHLrqecKr4M r4 r43MepareJlbHbrM ycrpofi crnarra;
- y're6nrre ayrprrop'tu, qrara*uuft safl u a60HeMeHT sUtmana.IrlcnolrsyeMar rexHr{Ka : - Mynbuaue4r,rfi urrft npoerrop;

- eKpaH;

- KoMlbroTep;
- KaHuIJr ZHrepuer;
- K.Mrrbrorepurfi KJracc Anr caMOCTOqre*HOfi pa60ru cryreHToB.

10. MemoduqecKue pexoneudaquu no op?aHwatluu usyqeHun duc|urutuutr
Pa6oqax [porpaMMa 

''o AI'IcqmnI,IHe <fzaponHeBMoaBToMarrzKa)) cocraBJrer{a BcoorBercrBl4l'I c rpe6onaHr4flMH oe4epanruoro io"y4ap"rBeHHofo o6pa:oeareJrbHorocran4apta Bo no HanpaBneHllrc [oAroroBKu 15.03.04 <Anronaaru3ar\Lrfl TexHoJrorr4qecKr,rxlpoqeccoB I{ npol'I3BoAcrB)) ra yre6noro [JIaHa no upoQrurro rroAroroBKrr <<AeroMaru3arlrrfl
Tex'oJror[qecKrrx npoqeccoB u npor{3BOACTB)) (uo orpac;rnrr).

11. Texnon ucqumuHbr
Kypc 4 ATII ceuecrp g
llpenoAanarenb-neKrop BbIrryxI4H Burrop Anaronreeuq
Ilpeno.4aeareJll{, BeAyIrIVe rpaKrr.rqecKr4e 3aHrrr.rs BbITIVXI4H Burcrop Auaro*enu.r
KaQ eapa aBroMarr.r3arlrrr4 Tex'oJror[qec*rx [poqeccoB r.r [por{3BoAcrB

Becoeoft ros0Qr'rqI{eHT rI{cqurIJII4HbI B coBoKyrrHoft pefirzurosofi orIeHKe, paccqr.rrbrBaeuoft no
BCeM.qr'rcrlr4nJrr'rHaM (ecau eeedeua nodynano-peilmuueoeaa cucmetua) \e sr,e*eua
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