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1. I{enu usadaqu ocsoeHun dacuunnuuu

I]enrro AIoII]IIJII{HrI flBIrflercfl. QopuupoBaHr4e zuasuit s o6racru
aBToMarI'I3I4poBaHHoro rLIApaBnLIqecKofo npLIBo.4a u clrcreM fH.qponHeBMoaBToMarHKrr,
npeAHa3HaqeHHbx Ant I{crIoJIBoBaHIIt B cr.rcreMax ylpaBneHr{r pa6ovultr opfaHaMLr Ma11,vH H
ycTaHoBoK rIr.rpoKof o Kpyf a Ha3HaqeHrz.r{.

3aAa.M Lr3ytren[r Ar.rcrlr4rrnrzHbr :

- rIo3HaKoMI'ITb o6yraloquxcr a ycrpoficrnoM, [pr4Hur4noM 4eficrnur
3neKTporl{ApaBnuqecKoro cJleAfiIrlero rr{Aponpr4BoAa, cnoco6auu A cpeAcrBaMr4
peryJlt4poBa]j^vlg, oco6enHocrblo crarllqecKrzx xapaKTepr4 c'rtrK u o6racrlx,{u npuMeHeHr4.s;

- Hayqurb nrr6raparr paIIIroHaJIbHyro cxeMy rrocrpoeHrd.fl ereKTporlrApaBnvqecrs4x
ycunlrrenefi naoulnocrll LI c]IcreMrl perynupoBaHr4s B rlenoM no coBoKyrrHocrpr roragarerefi
pa6orocnoco6nocru Lr KaqecrBa;

- Hayr{I4Tb rIprIHIII4rIaM (foprrauponaul4{ TexHr4qecKrix saaauuit Ha lpoeKTr.rpoBaHr4e
aBTOMaTLI3I4pOBaHHbX fuApaBnl4qecKux rrplrBoAoB r{a 3aAaHHbre rexHr.rqecK[e ycnoBzq;

- Hayr{[Tb paccqktrblBarb Lr aHaJI[l3LrpOBarb ocr{oBHbre r]apaMerpbr r{ xapaKrepr4crr.rKt4
fr4lpaBnr4r{ecKof o cneArulef o Ilpr4Bola;

- rIo3HaKoMI{Tb c rl4ApaBnzqecxofi v 3neKTporexHz.recKoit sleuenrnoi 6azoit,
oco6esHocrLlo xapaKTepl4crl4K u o6lacrrro [przMeHeHr.ra ycrpoficrn rz6punHoft rexHol oruv -
(nponopquoHalrnoft r[ApaBJrr{Kr,r).

2. Mecmo duc4unnunu 6 cmpynnxype OOn BO
Mecro AI4cIIrnnI4HbI B crpyKrype ocHoBHofi o6pa:onareltHoii nporpaMrvrbr (OOf]).

fiucguttttuua <fu4ponneBMoaBToMarr,rKa) orHocr4Tcq K nr4crlr4rrnr{HaM rro nrr6opy
napnarznnoft q,acru 6loxa 8.1.8.48.07.01. <[ucqznluur,r (r'ro4ynu)> O|OC BO ro
HarlpaBneHl4ro noAforoBKI,I 15.03.04 Anrouarusaqur rexHoJroruqecKHx rrpoueccoB kr

IIpor.r3BoAcTB.

fiucguttuHa <fz4ponHeBMoaBToMarurKa) flBJrflercfl oArroii ns 6asoeux rr4cur4nJrrrH B

noAroroBKe lrHxeHepa. ,{ucqunlnHa 3HaKoMr{T c clrcreMaMr.r rrrAponphBoAa A
fLrAponHeBMoaBTOMaTI4KI,I, C [pr4HIII4rraMLI r4X [OCTpOeHr4q 14 OCHOBaMT.{ pacrreTa \4

rIpoeKTI4poBAHr4s. fllApaBnl4qecKrrx 14 [HeBMarr.{qecKr4x rrpnBoAoB LrcrroJrHrrreJrbHbrx opraHoB
Merannopexyqux craHKoB j H TexHonorz.Iecxofi ocHacrKr4.

flpu u:yrelutru rucIJrrIIJIIzHbI cryAeHT 3HaKoMr4Tcf, KaK c ct4creMaMr4 rr4Aponpr4BoAa H

fI4AporIHeBMoaBToMarI4KI{ B IIeJroM, TaK H c r.rx orAeJrbHr,rMrz ycrpoiicrnaMr4, rrpl{NreH.seMr,rMrj B

TexHoJroruqecKoM o6opy4onauuu.

frpolrecc ""i;""?:f"^f"iT:^!::!::#::#"::";:;::"i:::::::::IeHroB cneAyrouilx
KoMrIereHIIzfi s coorsercrBrllr c @fOC BO z OOll BO tro Aar]HoMy HanpaBjreHrrro rroAforoBK2
(cneqzalrnocrn):

Koa
KOMrreTeHIlUI{

(Doprry;rupoBKa r(oMrrereHrru u

O6rqercy.nrrypHbre KoMrrereHrlrrrMn (OK)

oK-3
Cuoco6socrbro K KoMMyHr.rKaur{r.r B ycruofi z
pyccKoM r{ r4HocTpaHHOM s3brKax Anr peureHrrt
MexKynbrypHoro B3avMo4eft crnzl

rII,IcbMeHHofi Qoprr,rax ua
3a.4aq M9X0ILITIHOCTHOfO 14

oK-5 Cnoco6uocrbro K caMoopraH vrga\uu u catroo6pa3oBaHr.tlo

HrrrrsMn (OIIK)



orrK-3
Cuoco6uocrsro ucrroJrb3oBarb coBpeMeHHbre unrpoprr,raur4oHHbre
TexHoJIOrr4r,I, TeXHHKy, [pr.{KJiaAHbre nporpaMMHbre cpeAcrBa rrpr4 pemeHr4r4

3a.Ilaq r alr goi .IletrTeJrbr{o crr,r

B pe:ynrrare ocBoeHr4fl 1r4cur4nJurubr cryreHT AoJrx(eH:

3.I.3namt:
Tr4rro Byro cTpyKTypy cHcTeM rLIAp olpr,rB o Aa v f HAp o n Fr eBM o aBToMaTr4 Kpr ;

SyurqraoHaJlbHoe Ha3HarleHr4e gneMeHToB cr4creM rraAponHeBMoaBToMarvKu vr

rpe6onanns, rpeAbrBrseMbre K Hr{M;

IpLIHIII4TIbI I4 CXeMbI rIO CTpO eHVr CprCTeM f h Apo rrH eB Mo aBToM aTr4 Krr

ycrpoficrno, [ppIHIII4n Aeitcrsus. kr xapaKTepr4crr4Kr,r coBpeMeHHbrx
3neKTporr{ApaBrr4qecKr,rx cr4 cTeM pefynrrpoB aH]/.s;

ycrpoficrno, ,[pI4HIIIzn 2lefi.crnux, cpaB]rvrenbHbre xapaKTeprr crr4Kr.r eoBpeMeHHbrx
TI,ITIoB gJleKTporl4ApaBnuqecKux ycururerefr MorrlHocrr,r, lrcrroJrb3yeMbrx B ct4 creMax
yrrpaBneHr{fl;

orrl4r{LrrerbHble oco6enHocru pacnpaAennrereii c nponopqrroHanbHbrM
3JIeKTpI{qecKLIM ynpaBneHlaeM (nponopuaoHarr,Ha.f, ru4panlnxa) [o cpaBHeHHro c
3neKTpo rr,rApaBn h qecK uMvt y cunilTeJrsMr4 Mo urH ocrt4 (cep eo ruapa srz xa) ;

HayqHbre I4 MeToAonofl4qecKlze ocHoBbr MexaHr{Kr.r }r(IzAKocTr4 u fa3a, ee 3l{arreHr4e
v Mecro KaK uprzxla4noft Ha)'Kt4, no 3aKoHaM xoropoii 4eficrnyror rrHeBMarrrqecKr4e 14

rurpaBnuqecKl,Ie cucreMbl TexHoJrorl4qecKoro o6opy4onaHr4fl. Lr MexaHr43MoB orpacnr4;
ocHoBHbIe $u:zvecrne ceoficrea peanr,Hbrx xu4xocrefi r.{ r€t3oB, acnoJrb3yeMbtx B

orpacnl4 B KarrecrBe gHepfo- r{ TellJloHocurerefr,, TexHoJlofrrqecKrlx KoMIIoHeHToB, cr{a3oLrHbrx H

oxnorAaroulrlx K,rAKOCrefi, a rarcKe pa6o.rrzx reJr B rrHeBMo- t{ fr{ApocrlcreMax;
MoAerI4 TerleHr{q, ocHoBHbIe 3aKoHbI paB}IoBecl{n i4 ,tBI.l}t<eHI4q }Kl4lxocrefr u

r€t3oB, I,IX B3al,IMo4eficrnnr c orpaHr,rqr4Balorlr4Mr.r rroBepxHocrflMu n HaxoA.[ulHMrics B r{ax
TBepAbIMI4 TeJIaMIi Ia cuoco6u flprrnox{eHr4{ orrrx 3aKoHoB rns perxeHrz.s [paKTuqecKr4x 3aAar{,
BO3HT4KaTOUIUX IIepeA

crrequanacraMr4 AepeBoo6pa6arsrearcqefi orpacnlr

cTpyKTypy IHeBMaTl{qecKrrx cr4cTeM aBToMaTV rreCKOf O pef ynr{po B aH],1ls..

3.2. Vnemo:

paccquTbrBaTb u
f r4Apo IIH eBMo aBToMaTI4KI,I

nu6uparr OTNCJIbHbIC SJICMEHTbI CIiCTEM

$opuuponarr o6ocHosauurle rexHr4r{ecKr.re 3g;4larafl, Ha pa:pa6orrcy HoBbx
KoHKypeHTocnoco6urrx aBToMarr,r3r,rpoBaHHbrx rr.rAporrHeBMarr{qecKr.rx clrcreM pefynrrpoB aH:as;

patpa6aruearr parlrroHanbHyro 3neKTp o f t4 Ap aBnr4qecKyro cncTeMy
perynl4poBaulrfl., paccr{IzTblBarb ocHoBHbre napaMerpbr a nu6pars o6opy4oeaHrre Ha 3aIaHH[,re
TexHr4 qecKr4e ycnoBrrr ;

caMocrosreJlbHo pa:6r,rparrcs B npuHrlune 4eficrBr4q, croco6ax u cpercrBax
perynl4poBaHl,I-fl HoBeftmux aBToMarl43r{poBaHHbrx fnApaBruqecKux nplrBoAoB rz npHMeHrrb ax
B paMKax csoefi npoQeccuoualruofi AerreJrbHocrtr;

rIpoBoAI{Tb rexHI4rIecKI{e I43rvlepeHr4q v 3Kcnepr4MeHTbr s o6racru rr4ApaBnnKr4 no
3aAaHHbrM MeroAr4KaM, o6pa6om a Ll aHaJrv3 pe3ynbraro B ;

npoI43BOAIITb pacqeT I4 rIpOeKTI4pOBaHr4e rrHeBMO- tr fr4ApOCVCreM B COOTBerCrBr.ilZ
c 3aAaHHbIIr,tu rpe6onaHuflMLr 14 l4crroJrbsoBaHrreM crar{AaprHbrx cpeAcrB aBToMarv3rrpoBarrHoro
rrpoeKTr4poBaH[fl,

paspa6arrmarr Mare\{arrrr{ecKl4e MoAenu pa6ovr.ix npoqeccoB ycrpoficrn v
cacreM rI4AponHeBMOaBTOMartrKr4, paccqrzrbrBarb Lr. a]g.urul3r4poBarb ocHoBHbre flapaMerpbr tr
xapaKTepr,rcTr4 r(Ir f uApaBJir4r{e cKof o cneAqrlef o np r4B oAa ;



Llcrlorrh3oBarb LTHHOBaIILIOHHbIe TeoperHqecKne H tlpar(TuqecKfte 3HaHUg, rnflCOBEPIXCHCTBOBAHU.[ TLTAPOIIPUBOAOB 14 CI4CTEM TI4APONHEBMOABTOMATI{KLI.

3,3, Bnademu:
HaBbrKaMu pacveroe cr4 cTeMbr rlrApo''HeBMOaBTOMaTnKr,r :

HaBbrKaMr4 B noA6ope COOTBeTCTB,yFoITIeTo o6opy4oeanul Ats opraHn3arllrz ACVTfI.
MeroAaML.r o6ecneqeHns KaqecrBeHHbrx rroKa3areleil 3neKTpofuApaBnr4qecKr4x

cneA.sruux [pr4BoAOB;

MeronaMu aHLJrU3a piBnllqHbrx Bapr,raHTOB, rrorrcKoM A n'pa60rxofi
KoMnpoMt{ccHbIX pelxeuuit npu npoeKTapoBaHa', aBToMarr43r,rpoBaHHbrx rHApaBruqec1r4x
TIPI4 BOAOB I,I CIdCTEM II4APO IHEBMOABTOMATI4 KI4;

coBepIUeHCTBOBaHr.teM ruApaBnr4r{ecKI4X CUCTeM aBTOMaTrzr{ecKor,o
pefynHpoBaHHt c Hctlonb3oBaHzeM lrepeAoBbrx zsaunfi s o6racrr{ 3neKTprzqecKr4xyr
ruApaBnr4qecKax croco6oa perylzpoBaHH.tr.

4. Cmpyxntypa u codeptrcauue ducuunnltnbt

4.1, Pacnpedeneuue mpydoeurcocm, B re,/qacax no audary ayoumopuoil u
c qJvt o c m o n m en t u o ti p a 6 o m u c nty d e u m o c n o c eJw e c nrp s"u

4'2 Pacnpedenenue eudoe yqsfinofi pafuombt u ,tx mpydoettxocmu no pe3denatt duc4ttnnuutt

Jlerunn
4.3. Teuumuqecxuil nnaH no eadatr yue6nofi denmenr,uocutu

Korn.Jecrgo .lacoe

AyAuropHblx

fIparcruv.
3altqTua

3a.{er c

OUEHKOI,I

J\!
pa3-

ACJIA

HanueuosaHlle pa3AeroB

Korfiqecreo qacos

Bcero
AyAuropuar

pa6ora
Bueaya.
pa6ora
(CP)JI fI3 JIP

I t 14ApaBfl H r{ecK14e npr4BoAbr t2 1A 30
2 lluesr\aarH q ecxz e npHBoAbI 6 t2 24llrono r08 18 36 54

Horrrep
pa3AeJta

Ar.r c qH IIJ| r.l

HLI

Tena.neruuH
Yqe6uo-

Harjrr!Hbre
noco6H.s

f uApasrr.lqecKue tt pil Bonbr



2

Xu4xocrn u fa3r,r, npzMeHqeMLIe B
fr{AporrHeBMonpr4BoAax, OcHoeHtre csoficrea pa6ovux
Nr'rAxocreli
Teqesze Nngrocrefr rro rpy6onpoBoAaM rr4ApocrrcreMbr.
f rApasru,{ecr(H e norepn. In4pau nqecrcvrfi y rap.

Mero4.
noco6.,

npe3eHTa(

uv

2 2

TeoperuvecKue 0cHOBbr rlrApaBnt4Krr u nx ilpaKTrlqecKoe
IrpHnoxeHpre, oTHoctruleecq K BOnpocar\4 paBHoBecus
)Kr,I.qKocrI4 Lr ra3a, ABr4xeHnfl Hecxr4Maer.{brx (tt
cxl4MaeMbrx xn4xocrefi) n rpy6onpoaogax v
pe3epByapax, ncreqeHur qepe3 orBepcrufl 14 Lraca!.Kkr,
f 14 ApaBr14 rIecKr4e pac.: drtr

Mero.q.
noco6.,

npe3er rTar{

VW

a
J 2

fu4pogaurareJrr4, fr4Apoalraparypa, rpulrrpu,
rurApoaro(yMynqropbr, fvt(ponvHuu. Cnroerre
rr,rApo uanlrHAp 6r, HX Ha3H aLr eH r,r e u ycrp oil creo.

Poropulre fvApoABnmreJr 14 - rr.t,4poMoroprr. O6parlrnocrs
poropHbD( HacocoB r.r fr{,{poNtoropoB,

fraAportloTopbl poropHo-nop[Il{eBr,rx, rrJracrr{Hqar},rx,
IxecrepeHHl,Ix tr BI,IHTo B bIX T LI rr oB. B trc o rcorvr orueHTHble
fr,rApoMoTopbl.

PacnpeAenureJrbH afl h perynu pyro ula.{ an naparypa,
Bcnouorare:rb Hbre il4Apo-afi [aparb] ynpaBneHr4r,

Meroa.
noco6.,

npe3eHTarl
L'IH

A
J 2

3lenernrr nrApoycu nureleri.
CreAquIHe 3n erffporuApaBnr4qecKue clrcreM br.
t{y,ncrnurenbHocrb 

14 ToqHocrb rr4Apoyct4nrrrenfi .

Ycrofi '{zeocru fHAp oycr4nrlrenr. C'rpyft H br e ycunuTeJrrl

Mcro1.

tlpe3eHTaU

!714.

5 2
f n4poczcreMbr c AB)0( cryrreH qarbr M yc r4 n eHr.r eM.
fiagpocacreMbr c 3neKTpoManutrHbtM ycr4neHr4eM.

MeroA.
roco6,,

rIpe3eHTart

w4

6 2

Slexrporu4paBnr4qecKr.{e cfi creMbr c perynt4pyeMbrM
HacocoM. Cucreuu ApoccenbHoro pefynHpo BaHne
cKopocTr.{ mApoMoropa.
Cucreuu o6relrsoro perynr4poBarrrur cKopocrr{
fr4ApoMoropa. VnlorueHr4e coeAuHeunfi ru4pocr4 creMbr.
Oqr.rcrra pa6o1efi xuAxocrra. Pesepoyapbr lllr )KuAKocrrr.

Mero4.
noco6.,

npe3eurau
t4u

) 6 lIHeeMa.tflrtecKr{e lrprrBoAbl

7 2
3reuesrsr IHeBMonpfiBoAoB, f]uesN{oAeurareJrr,l
Mernr6pauntle t{crIoJIHr4TeJl6Hbre nHeBMoMexaHrI3Mbr.

MeroA.

npe3eHTau

vt4

8 2 Pacqerur nHeBMarnqecKt,rx cr.JcreM.

Meroa.

rrpe3eHTar{

u11

9 2
Pacnpe4elnreJrbHaf, n perynupyrouaq annaparypa
nHeBMocI,IcreMLI. THrosrre IIHeBMon pHBoAbr.

MeroA.
noco5.,

npe3er{Tau
u14

14 TOr-O: t8

llparcruuecrcHe (ceuuH apcnue) 3aHqrufl

J\}
nln

Horuep
oa3ae,'Ia

O6r,elr
qacoB Tema nparcrlr,tecKoro 3a HlrnR Y.re6uo-

Har].lralt bl



aHcunnJ|rl
Hbl noco6ilt

24 f uApanrluqecxr{e npuBoAbr 3MMX

4

KnaccuQzrarlnn rr.rAponpnBoAoB no Br4Ay ABHxeHus
lrcIIoJrHlITeJIbHOf O Mex aHr4 3 Ma, IlO \4eroAy rrpaBn eHur, no
Br.rAy qrzpKyn fl\n n B c rcreM 0 rr4Apo rrpr{Bo4a. {ocrolrn crn a
u HeAocTaTKtl r|,l.Ip OnpvB oAoe

3MM*

z 2 f zApocralu qecrne pacudrsr 3MM*
3 2 f nApoAuuavuqecrclle pac.ldrrr

4 4

Knaccr.r$r.rrcauutr rurApo[p nBoAo B rro B Hry AB].rxeHHq
I4CIOJIHVTeJIbH OrO Mex aH u 3M a, no MeTOAy yfrpaBneHr.l f, , rro
BrlAy rlkrpKyn flrluv B cr4creMe ruAponpu B o4a. lo cro aucra a
LI HeAOCrarK4 rr4lponpuBoAoB.

3MM*

5 4 fiaApaern.{ecKrre cneAsu{ue trpuBoAbr.
3rerrpornApaBrfi Lrecnr,re [IaroBbre nprzBoAbr

3MM,K

6 4

Perylupyrou{afi rr4rpo a r raparyp a. Kr anau u AaB rr eHufl:
rrpeAoxpaHr.rTeJrbHbr e, p eA)4qnoH H r,r e 14 p a3Fro cTr4

.4aBJreHLr.s.

3MM*

7 4
Tunoerte cxeMbl BKJrloqeHI4t t{ I4cnoJIHeHnr lsraflaHoB.
KranaHrr npqvoro n ryelprMoro Aeficrsus

3MM*
) t2 flrregnra.turrecKHe rrpr{BoA},1

8 2
IIpn uqu nua:rb Hbre cx eMbr n H eB Mo rr p 14 B oAoB Tr4 rroRbre
rlpr,rHrlul]xaJlbrrbre cxeMbr n HeBMonpuBoA. 3MM*

9 4

HagHaqeuue n o6lacrt npliMeHeHv.fl nHeBMoflp]tBoAoB.
OcHoeHr,re 3JreMeHTbr trHeBMorrpHBoAoB 14 HX

dtyHrcquoHa,r 6H o e Ha3Har{eHr,re nH eBMoAB arareJrr{,
flHeeuoqzluHApbr H afipa Bnr roqar H perynfipyroua,
nHeBMOarrilAparypa

3MM*

l0 4

Onpe4eleur.re xosQ$ruueHroB cyMMapHoro
corlpoTHBneHr4{ H pacxoAbr Bo3Ayxa B nHeBMaTr4qecKoM
npzeoAe. Pacqer nHeBMonpnBoAa.

3MI\4*

ll 2
flues I\4arhqec KHe c14 creMr,t aBTo Maruq ec Koro
pefynr4poBaHHt 3MM*

14 TO1-O: 36

3MM*-ener<rpoHHtrrl MeroAr{rrecKllil rr,rarepran

Carrocrogrerbn aq pa6ora cryAeHTa

PasAer

At4CUr{ nJ'r H

Hbl

J\b

ttln Tena u sua CPC

TpyAoerr
tiocTb

(n
.{acax)

Pa:ael I f urpan'rlrrvccKHe lrpn BoAbr 30

I

Bza CPC | <Pa6omq c flumepamypoi,t. Kpa.rrcair r4cropr4t pa3Brrrvfl
MaruhHocrpoplremnofi il.rAp a Brr r.{r0J. xr.r.qxocru il f a3 bl, |Ip r.rMeHqeME re
B nlApolHeBMorrpxBoAax. OcHogHrre ceoficrea pa6ouux xzAxocrefi.
Te.reHr{e xagxocrerl uo rpy6onpoBoAaM rnApocr4creMbr,
f zApasruqecrcne n orepn. filApasrzqe cxwh y nap

2

)

Bn.q CPC 2 <Pa6oma c ntmepanDtpoti>. fuApasruqecKue MatrruHbr 14

[epcAaq 14. O6rque cBeAeH]Jr o ruApot\{ aru 14 H H brx. OcH o eH sre toHflTr4 A
14 o n peAeneHrz.s. O6Jracru npr4Me H eHHfl ruAponpuBonoB.
Knaccn$ n rauur Hacoco B t4 fJ4ApoAB nrare,r eri . flpn u L1 rz n Ae ftcrsuq

unH. OcHosHbte napaMerpbr: rIoAaqa

a

7



(pacxo,I), Harrop, MoxIHoCrb, Kll{. Ealanc Mou_IHocril B

fr.rApor\4aruunax. O6renrHbre rnApon epp/laqw. Ha:uaqeHue u o6tacru
nplz vreHeHr.u rlrlpoAr.rHaMr.rqecKux nepeAaq. KraccnOuraqus
o6t,epmsx rr4ApofrpnBoAoB rro xapaKrepy ABuxeHr4r B brxoAHoro :lBeHa
14 Apyfr{M rrp}8Har(aM.

3

Bna CPC 3 <Pa6omq c trumepamypou>. OcuosHbre 3JreMeHrLr
r rrApor e peAaq. f nlpoAeu f are,r efi , rr4Ap o aII rI ap ar:VI, a, Sururprr, rra4p
a rfl{ yMyJlrropbl, nrAponuHu u. C nr oe br e rhApor1r4 Jrrl{npbr, r4x
r{a3Fr a Lt eHt,te a ycrpoft creo. Pacqer uunt.rlrApoB, I]oBoporH bre
rhApoABr.rrarelu. Porop nbre rvAp oAB wr ar env, - rr4Ap oMoropbr.
O 6p arnriaocrb poropHbrx HacocoB a n rApoMoropor. f z4porraoropbr
poropHo-floplrlHeBblx' [JIacruHqarLIX, uecrepeHHLx v Bt4HToBr,rx
'u4r-roB. Pac.rer Kplrgurero MoMeHTa H MoulHocrut Ha Bany
f r4ApoMoropa. PerylzpoBaH He pa60vero o6:se v a. Bsrco rouol.reHTHbre
r'll.|por\{oTopbr,

o

4

Brz;r CPC 4 <Pq1oma c numepam),poti>. pacnpenenurenrHa, 
r.r

pef yn apyouaq aflnaparypa. PacnpeAeJrrlreJr]4 x]raKocrr{.
flpe4oxpa ulreJrbHbre r.i peAyKr{HoHHbTe K.rara Hsr. lpocceJrbH bre
perynHpyrouue ycrpoft crsa. BcnovorareJrb Hr,t e n{!po_41n6p41",
yn paBne HH-f, . Bcn otrorarerbHr,re f rrApo-annaparbr y [paB rreHr4fl .
f aapaeltvecrue o6reuHsre npeo6pa3oBareJrr. fuApasrr,rqecxae
a Kr{WynsJopu. P ery:rzpoBaHr4 e cKop ocrr4 rr.rAp o.[B r4f arel efi .

8

5

Bu,r CPC 5 <Pa1oma c Jnmepam),pqi>.lulpaBnqLrecr(r4e cneAqr(He
rrp 14 BoAbr. 3lev eHru ruApoyc r4nnrelefi . lH gp oyqlllz reJrb rr,r n a
(conno-3acnoHxa)). CleAsulne 3nerffpornApaBnr4r{ecKvr e cr4creMbr.
t{yncrenrelbH ocrb r,r ro r{Hocrb rv Apoy cH nr4rels. Vcrofi qr.{Bo crr,
f HApo ycr4nr4renr. Crpyfi Hbre yciln r4re:ru. Cxeuu ru rroBbrx
rl.IApOCI4CTerra. fnlpOCUCTeMbI C AByXCTyrreH qaTbr rvr ygr4nerr14eM.
liuApoctzcreMrr c 3nerffpoMarHHrHLrM ycHJrelr?reM.
?nexrporu,qpaBrzrrecKue cucreMbr c perynrpyer\4brM HacocoM.
Crcleuul ApoccenbHorc pery,nvpoBaH pa.
Cucrevu o6revsoro perynvpoBaHr4t
Vn.'rorneHne coeAlrHeHHfi rnApocrcre
NnArcocru. PsepByapbr AJrtr xr.rAKocrn.

t)

Pa:ael 2 flHenilr aruqecKt{c n pu BoAbt 24

o

Brarr CPC I <Pa6oma c nLtnrcJ)anlypotir. l-breevrararrecKlte rplrBoI;
Sleuenrlr rrHeBMonpnBoAoB, rlrreeN{oAerrrareru. Meu6paHnue
],ICN OJIHHTEJIbHbIE IIHEBMOMEXAHI{3MbI.

8

7
Bna CPC 2. <Pa6onta c rumepanrypoil>. pacqerbr nHeBMaraqecKflx
cer eir. u tr ]IeBMoaBToMaro B.

8

8

Bul CPC 3. <Pa6oma c numepanlypoi>. pacnpeAeJrr.rreJrbHa,

peryJt14pyloulafl, arrnaparpa nr{eBMo-cr4ct.eMbt. TnnoBsre
IIHeBMOrrpuBoAbr.

L1

8
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5. IlpunepHq'fl meJwatnuKa KoHmpontuwx pa6om (yue6uu.xt nrctHo.l.t ue npedyu,,romoeuo)

6. O 6p azoa am erb t t bre m ey t ol,toz u u
3aHsrlrq tlpoRoAlrcH u lcotr6lrnnpoBauHo]\t pexltMe.
B cooreercrBl'{tl c rpe6oaaHzavw ofOC BO no HanpaBneHhrc rroAroroBKt4 peanrqarJufl,

KOMIT9TOHTHOCTHO|O IloAXOr{a npeAycMarpABaer rxr,rpoKoe ucrroJrr,30Banue a yue6HoM lpoqecce



aKTIzBHbIX Iz I-{HTepaKr}tBHbIX QopM [poBeAeHvfl.3aHflTtit (xovnsrcrepr{brx cr4Mynxguir,AeJroBbrx
v poneBbrx Hfp, pa:6op KolrKperHbrx cwryarynfi,, c qenbro Qopnrrapoeaur,rr u pa3Burwfl
npo$eccr,roHaJrbH brx HaBr,rKoB oSyvaroquxc.r.

Pacqerso-aHant4rtdrlecKuit u wsxenepHo-r(oHcrpytropcrcrr7 xapaKTep Kypca cnoco6crnyer
I,IcrIonb3oBaH14to nepcoHaJIbHbIX KoMnbrorepor, oco6euuo rrpH Bbrr]oJrHeHHu KoHTponbHbrx
za[a]Juit r pa5or. flpu npoee eHvrt saHflTnfi scex BuAoB AocraroqHo rrrr4poKo ncroJrb3yrorct
cpeAcrBa TCO (voaeJlu MexaHI,I3uon, cnaft4u,4ua$ulruu n r.n.). {ru :ar<pen re:riafl. ocHoBHbrx
TeoperHqecKt[X IIonoxeuuil xypca, npuo6pereHnr HaBbrKoB B npaKTnrrecKr.rx pacr{erax u aHar]43e
pa6orocnoco6Hocru rl4floBbrx zrewtit Maurr4HocrpoeHu.fl rrpoBoArrot nparTr.{qecKvre 3a1flTrrfl., a
c IIenblo unnlocTpaUhI4 ocHoBHLIX rl4noTe3 h AonyIIIeHI4fi, excnepulrenranrnoi oUeHKr,r 1tpeAenoB
npr.rMeHriMocru pacverurx Qopuyn, onpeAeJreHrr.s MexaHuqecKrlx xapaKrepr,rcrlrK
KoHcrpyKrrr.{ o H Hbrx M arepn arr o B rrpoBoAqrcs Ko HTponbH 6r e pa6oru,

B pauxax yre6usrx Kypca [peAycMorpeHbr Bcrper{u c npo@eccopcKo_nperroAaBareJ]bcK14M
cocraBoM EprHcxoro focyrapcrBeHHoro rexHHqecKoro yHr,rBepcarera, feHepurbHbrM
AlzpeloopoM OAO (MM3)), OAO (PUK)) Macrep-Knaccbr c pyKoBoAr4renrMr4 rrpoeKrHr,rx
orAenoB u 6ropo yKa3aFrribrx npe1npuxruil.

llr 4ocrnxeHn.t nnaHr4pyeMbrx pe3ynbraroB ocBoeHn,a
npaKTprqecKnx sawnruil., ,ra6oparopur,rx pa6or v ureHHl
o6paeonareJlbHIIX rexHo,'iornft, KpoMe yt(a3aHH6IX e ra6,,rzue:

MeroA npo6leuuoro o6yveHua (lerqun, rtpa](Tr4qecK we zauxtux)
OSyueHne Ha ocHoBe orrbrra (lexqnu, ilpaKTrlqecKue :aulrnl)
Onepexarcu{at caM ocrotrelbHat pa6ora (cav ocrorrer bHa.r pa6ora cryaeHron)

Cerlrecrp
BHr

3AH'ITI,IN

rJI. TTP. JTP)

I{cnol styeM bre u rrrep aKTH BH },r e

o6pa:oaareJlbH bre rexHoJIorHrl
Konu.recreo

qacoB

VI JI IT-r,rero4sr, Case-study 6
fIP IT- rreroarr. Case-stud +

VlToro: l0

7' O4ertovnut.e cpeicmaq dtn ,rreKyu4ezo KoHtnpont. ycne6ae,uocmu, npoJvettytttourtoti
arnmecntaquu no ttnrozq'v ocBoettun 0ttct4unnuttbl tr yqsfiHs-,vemoduqecxoe o6ecneqeHue

c aM o c,n on m en o u o it pa6 ont u c myd e n m o e

llr oueHrcu KaqecrBa ycBoeHI4t Kypca acnonb3yrorcr cneAyroqne Sop,rarr KoHrpoJrs:

- ' TeKyull{il - rccrupoBaHl4e, KoHTponb pa6orrt Ha rtpaKrvr]ecKr4x 3aHflTt4tx;
py6exusrfi - BbrrronHel{l,re KoHrponrsoil pa6oru;
utorosstii -saqdr c orteHxofi.

Kortrpols caMocrolrelrtrofi pa6orsr cryAer{ToB ocyurecrBnsercf, c rroMoulr,ro orBeroB
Ha npaKTI'{qecKux 3aflfl7'r4flx, I(oHCynbrallr4sx, no pe3ynbraraM BblnoJrHer{ilt IroHTpoJrbHbIX pa6or.

7.1 llpuueput. KoHtnponbHbtx Bottpocos
Bonpoct t K sa,tenxy

L [-lenr,r, 3ana\r4rr npeA\,rer Ar,rcut4rrnr.rHrr <fn4ponHeBMoaBroMaruKa).
2. Knaccz0LrKauAs, oco6eusocru, ocHoBHbre dLsnqecxlre ceoficrea

xnnxocreii.
3. flousrne (r4,qeaJrbHiir )Kr4.qKocrb)). Po,rr uAealtnor.i )(HAKOcrr4 B vrcc,reiloBaHzr4

peanbH brx x<r.r.t1r<ocreti,

4. OyHKuuu pa6oveii NrzAxocrn
flpeAbr BJll e rvr bre K p a6ou u l,r ]Klrll t( ocrrM,

5. 3aros flacxiul.

Ar4CUr.{rrJlHHbr rrpfi npoBeAeHH[
lerrluil npr,rMeHserc,r pflL

pa6ounx

B rl4Aponpl4BoAe. OcHoeHr,le rpe6oeaun.r



6. 3axou Apxnvega.
7. llpwuuun pa6orrr rr4ApaBnrqecKoro npecca.
8. flpuHqrzn pa6orrr rnApaBnuqecKoro aKKyMynrropa.
9. ll pr.rHural pa6orr,r f LrrpaBnr4qecKoro MyJr 6rtr rrJrr4r(aro p a
l0' Bzau ABu)KeHtrg xl4AKocrlr. ocHosHHe 3reMerrrbr rroroxa )Kr{nxocrn.
I l. YpaaueHue Eepnynn,r rJrs, rroroKa ugea*Hofi u pealruofi xr.rAKocrr.r.
l2' ocHosHble rloHsrlzt, TepMI4Hbr I{ onpeAeneHr4s rr4ApaBnr4qecKrrx [pr,rBoAoB. Iorepu

.qaBJreHr4rr B fr.rAporrpHRoAe.

l 3' Yctpofictno' o6lacr6 
''pLMeHeHufl 

unpHHrrHn pa6oru r].rApaBnnlrecKofo rrpr4BoAa.
14. locronHcrBa Ir HeAocrarKu rtrApaBn?rqecKrrx npuBolloB.
I5' o6nacrb [pHMeHeHI4t 14 Knacc^OHxarrrafl ocHoBHbrx r]r[ots HacocoB.

fuApaaraqecrcnfi yAap.

Tr4noB HaCOCOB.

Lr HeAocrarr(r4 poropHo-:y6uarsx

18. Vcrpoizcrao, [pr4Hur4fl pa6orul, AocronHcrBa H HeAocrarKu
[Jracrr4HLrarbTX, poropHo-noplx HeBbrx HacocoB (axcazur sHo-noptxHeBbrx.
rloprrlHeBbrx, ryla.rroerrx ).

I 9' Ha:na'l eHvIe u xlaccu$ur auvfl rhrpaBJrHqecrc4x ucnoJrHureJrbHIIX ABurarerefr.20. Ha:Ha,reHhe, ycTporTcrso u upr4Hrlr4n pa6ortr rr4ApoABurareleil fiocryrrarenbHor.o
peitcrsws. hx AocrouucrBa Lr He.rlocrarKr4.

paoorr,r rrzApoABHrarelefi BpaxrareJrLHoro

pa6orlr rr4ApoABafarelefi noBoporHoro

I 6. HasHa,r eHne u ocHoBHbre napaMerpbr ocHoBHbrx
I 7. Vcrpoizcrtso, npr4Hqnn pa6orbr, AocrolrHcrBa

HacocoB (utecrepeHHbIX, Br.rHToBsrx, reropustx).

21. HasHa.reHr,re, ycrpoficrso H rrphHrlt4rr
lieitcrsus. [4x 4ocronucrBa u HeAocrarKn.

22. Hazsa.teHr,re, ycrpoficrso tz lpr.rHqr4n
AeEcrerd.e. Zx 4ocronucrBa 14 HeAocrarKn.

poropHo-
paAlr anbHo-

23. Hastta'teuve, xnaccu$urcat1ux, ycrpoficrso h npr.rHur4n pa6oru anlaparypbr
ynpaBn el I H fl pacx oAo M x lrAKocrrr (.zlpaeJrr,r qecKux apo ccenerZ),

24. HasHaqeHue, xlaccucpuraqn.r, ycrpoftcreo v npr4HrIHn pa6orrr anraparypbr
yrrpaBneHrr pacxoaoM xHAKocrH (perynxropon pacxo4a).

2-5' Ha:HauerlLte, rc,raccndtnxaqnr, ycrpoilcrao H np14r{uhfr pa6orrr an[aparypbr
)mpaBnerrrlr pacxo.4oM )Kr,rAKocru (apoccenr.rpyroullx pacnpeAeJrr.{renefi).

26. Ha:Haveune, r,raccnrfnxaqn.a, ycrpoficreo 14 npr4Hqr4n pa6orrr an[aparypbr
ynpaBneHl{r pacxoAoM xj.{!r(ocr}.r (xlanaHoe coo.rHolxeH Hfl, pacxola (Aellrre,rcfi n cyMMaropoB
norora)).

27. Haznatewve, x,racca$nraqnr, ycrpoircreo H npr4Hul4rr pa6orrr arnaparypbr
ynpaalertirn AaBJIeHHeM xr4AKocrll (npe4oxpauareJrr,Hbrx, nepeJrr,rBHbrx Ir peAyKur.{oHHbrx
uanauon).

28. Ha:HaveHNe, xlaccnQnxaqnr, ycrpoficrno H npr.rHrrr4n pa6orsr annaparypbr
ynpaBnellllfl AaBJteH14elvl )I(I4AI(ocril (xlanaHoe pa3Hocrr.r AaBJIeHr,lrr l,r coorHolxewux aayteanx).29' HazuaqeHue, KJlaccu0nraqur, ycl-poficrBo u nphHqzn pa6orbr HarrpaBJr{rouet
afl naparyp br ( rrz4panrrr.r q ecKux pacrpeAenurenefi ).

30' Klaccra [urcauun, ycrpoficrao h npnHrtr.r[ geirc.;:yun arlaparypbr Antr r43Me pe1krfl.
qACTOTbI BPAU.ICHI4'I'J BPAIqATENbHOIO MOMCHTA f I,IAPOMAII]I4 H,

31. Ha:Ha.teHtae, r,raccu$urcauur, ycrpoficrno 14 rrpr.{Huan pa6orrr ycnnmreleir
MOUIHOCTLi.

32, creaflrrrzi rvt4ponpnBoA, ero crpyKrypa, ycrpoficrBo 14 np,Hqrzn pa6orsr.
33. Cnoco6bt or{HcTKvI xLtAKocrH, KJraccbl qflcrorbr orJltcrKr,L Cxevsr tsKrroqeHr4_s

Quntrpon B rnAporpr.lBOA,
34. Ha:na.{eHr.{e, KJlaccu$uxauz.a rz ycrporicrno rlApoelrxocrefi: raApaBJruqecKHX

6aKoe rr. r u [paBnrrsecxr4x aKKWyJ]rropoB,
35' K,raccucpuxaqz.r, AocrouHcrBa I4 HeAocrarKr4 )mnorHn'rereii pa3nuqHor-o rr4 11a.
36' cnoco6sl pefynupoBaHl4r cKopocrr.I pa6overo opraHa rexHoJroruqec*ofo

o6opy4onaHua,

l0



37. HasuaqeHtre, xtaccu$uxat1un, AocrouHcrBa t.t HeAocrarKr,r ApoccenbHofo
pef ynvpo B aH r4r c rrocro{HHbrM r,I nepeMeHHbrM AaBJreH}IeM.

38. Cnoco6br ycraHoBKr.r Apoccenr B rr4ApaBJrr4qecxnx npnBoAax: (<ua BXOAe), (Ha
BbrxoAe), ((Ha oTBeTBJT eHilvlr>.

39. HasHa.{eHL{e, xlaccurfurcagnn, AocroHHcrBa

cTpyKrypHbrx cxeM,

Ha rrHeBMaTr4r{ecKr,rx cxeMax perylupylouefr
peAyKrlr.{oHrrbrx H npeAoxpaHhrenbHbrx

t4 HeAocrarxr.r o6telrHoro
perynvpoBaHr4fl,.

40' rJ'azHa'aeHI4e' AocroI4HcrBa I,I HeAocrarru o6renuo-ApoccenbHofo perynnpoBaHrrs.
41 . LTcxolttbre AaHHbre 4nx pacu€ra rnApo[pr4BoAa: r{arpy3r(a r{ cKopocrb BbrxoAHbrx

3Ber{beB (pa6ouxx opfa}roB TexHoJrorzqecKofo o6opygonau}{q), uHKr nu.pyrnr, Arlaila3oH
p ef yn Hp o B aH nr, ycn o B I 4 f w p elKuM 3KcrrJryaTaur4 t4.

42. [lop s lorc p ac vera rr4Aponpr4BoAa 
'' 

ocr],rrareJrbHof o ABH](eH r4.rr.

43. flopxaox pacudra rnAporrpl.{BoAa BpaulareJrbHot-o ABHXeHar.
44. KtaccuQvt rraqz-r n Ha3Har{eHue cxeM, flpaenla cocraBreHr4,

rrpr4 Hur{l u aJI bHbr x cx eM 14 c x eM coenu nenuit.
45. VcnoBHrre o6o3saqeHr.ifl 3JIeMeHToB rlupo[ptrBoAa r.r rnApoaBToMarrlrr,r Ha cxeMax.
46' oco6enHocrl{' Ha3HaqeHI4e u xlacczQ vKarlu\ [HeBMarrrrrecr(r.rx rrpr4BoAoB

rexHororaqecKoro o6opyAoeanrar (no hcroqHl4Ky pa6ouefr cpeAbr, xapaKrepy ABul1eHr4fl
BbIXoAHof o 3 B eH a, B o3Mo)r(Hocrrr pef ynnpoBaHu.q r{ urdp6 yn, u nu p a6 o.teii cpe4;r).

47. Ycrpoficrso, o6racrb npr,rMeHeHuflrrrrpvHuvn pa6ors, n"a"rur"qecKr.rx [pt4BoAoB.
48. locr.onHcrBa rr HeAocrar*H 

''HeBMarr{qecKr,tx 
[prlBoAoB

49, floaroroBKa cxaroro Bo3A)xa BblcoKofo, HopManbHoro H Hh3Koro AaBreHu.f,.
50. Ha:Ha'{eHr4e u ocHoBHbte afl''aparbl floAforoBKr4 c)Karoro Bo3Ayxa, r4x ycJloBHoe

rpa$uvecroe o6osHa.{eHze Ha nHeBMaruqecKnx cxeMax.
51' Korranpeccop' KaK ocHosHofi aflnapar rroAroroBKr{ cx(aroro Bo3A}xa.

KlaccuQH rcauurr KoMrpeccopoB.
52' Ycrpoficrao v rpt4Hul4rl pa6orrr oAHocr)meHqarofo r(oMrrpeccopa rpocroro

aeilcrsns.
-5.3, Ha:naqeHl4e, Kracclr$rzxaqn.a, ycrpoficrBo H npr.{Hunn pa6orr,1 HarrpaBn-srcuei

anI]aparypbt: r HeB]\4 ollacnpeAenl4reletT, o6parur,rx rtHeBMoKJraIaH oB, rtHeBMoKJ]arraHoB
6ucrporo BbIXJ'To na, n I{eB MoKJrarlaHoB nocr eAoBarerbHocrl4.

54' Ha:Ha'reI{I4e, Islaccw$wxagnx, ycrpoficrBo u frpr.rHqrzn pa6orbl HarrpaBnrrorqeil
anflaparypl'I: JIofpIqecKI4x KJIarIaHoB, KJIailalloB BbIIep)I(KH BpeMeHr.r.

55. YcnoBFroe rpacfuuecroe o6osuaqeHue Ha ttHeBMaruqecKvx cxeMax uanpaslsrcuei
aI]IIaparypb]: nHeBMopacnpe4elzrelefi, o6parurrx trHeBMoKJ]arraHoB, trHeBMoKrra[aHoB
6rtcrporo BbtxJloIIa, nHeBMoKJIanaHoB rIocneAoBareJlbHocrH, rofhqecKr4x KrralaHots. KJTaIIaHoB
BbrAepxKH BpeMeHr.r.

56' Ha:na'{eHue, K;Iaccll(tnrcaqrr, ycrpoficrBo 14 rrpuHqan pa6orbr perynilpyrorqefi
aIIIIaparypb]: rlHeBMarl4r{ecKl{x Apoccelefi, peAyKUIzoHHrIX H npeAoxpaHr.rre,,rbHbrx
IIHCBMOKNAIIAHOB.

57. VcrosHoe rpa$z.recxoe o6ogHar{eHrre
anrrapaTypbt: trHeBr\.{a,f hqecKprx Apoccelefi,
TIHEBMOK.rIA tIAHOB.

58. Ha:naqesne, o6racrb 
'p'MeHeHl.rr, 

flpr,Hr]r{n pa6orrr nHeBMoraApaBJrr{qecKr4x
rrpr.{ BoAoB'f exFroJrof Lr r{ec Koro o 6opyAo eau nr.

59. locrorzHcrBa I4 HeAocrarKlz ,'HeBMon4,[paBnraqecKux rrpr4BoAoB TexHonofr.{qecKoro
o6opyAoeauur,

60, 06racrb npt,tMeHeH vtr, rocrot4n crBa ]r HeAocrarKH SJreMeHTog rrHeBMoaBToMarHKpt:
peBepcu B H bj x pacnpeAe tutetefr., TopMo3nbrx 3oJtorHr{r(oB.

l-la:saqeuue, ycrpoicrno H rrpnHur4n pa6orsr 3JreMeHToB rrHeBMoaBTo MaruKz:
peBepcnBr{brx pac[peAe,rureleri rr ropMo3Hbrx 3oJrorHHKoB.

fI p un ep t mn nx eM etn u Ka Ko Hmpon b H ux pa6 o nt
fudpaaa uvecKu e np u c od t t

ll
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I, Knaccn$:anar\r4fl., oco6esgocrn, ocHoBHbre Su:uvecrcze ceoicrsa pa6ovnx
Nlllxocrer).

2. llorusrue <<r4[,ea]rbHafl xr,rAKocrb).
peaJlbHbrx xt4Ar(ocreil.

3. @yHxquz pa6ouefi )Kr4AKocrr.r
rrpeAbr BnreMEre r( pa6ouuu )r(aAr(ocrf,M.

Pols n4ealrsofi xnArocrrz B t4ccJrenoBaHlzt4

B rr4Aponpr4BoAe. OcHosHtre rpe6oBaHr4.fl,

AOCTOHHCTBa h l{eAocTaTKr,r poTopHo_
(arcualsuo-rroprrrHeBbrx, paAr4anbHo-

4. [lpunrJun pa6or'rurpaBnvqecKo.o [pecca. rlorep, AaBrrerrwfl B fr4Apolrpr4BoAe.
5. Ycrpoftcreo, o6lacrb [pr4MeHeHnx n nputtuLan pa6orsr rnnpaBnr'.rcanuro [pr4BoAa.

llpuu qzn pa6orrr I r4Ap aB-rr r{q ecr(oro Mynbrr4rrnr4 Karopa.
6. /]ocroIzHcrBa 14 r{eAocrarKrr rr4ApaBnHr{ecKux [pr,rBo4oe. fragparluuecrnrZ yAap.
7. Vcrpoficreo, o6racrb [p[MeHeHvtfl v rrpt4HrtLzn pa6orul raapaeJrzqecKofo frphBoAa.

flpuu qnn pa6orur f HAp aBn r4qecxoro aKKyM ynrropa.
tl. o6rac* 

''p]rMeHeH'fl 
vr Krraccw$nx'l.w., HasHaqeH,e u ocHoBHbre I]apaMeTpbl

OCHOBHbIX TI4IIOB HACOCOB.

9. vcrpoficrBo, lprrHqun pa6orrr, Aocro'HcrBa v He.rlocrarK' poroprro-3yOqarbrx
HacocoB (ruecrepeunbrx, BHFrroBtrx, reropuurx).

10. Vcrpoficreo, npzlrunlr pa6orrr,
rrJIacTIzHqaTbrx, poTopHo-IIopu]IeBbIX HacocoB
noprxHeBbrx, rcylavxonnx).

HH3KOfO nIBJreHUfl.
BO3AlXa, HX ycnoBHoe

BO3A)rXa.

I l. Hasuaqeune u rlaccu$r4KaUr{, rnApaBnfiqecKr{x t4crroJrHr4reJrbHbrx 4nurarelefr.12. Irla:naqenue, ycrpofic'rBo It npraHuur pa6our rr4ApoABlrfarerefr nocryrrareJrbHofo.
BparrlareJr LH OrO 14 noBoporHo ro geitctsun. lrlx gocrou ucrBa r4 HeAOCTaTKZ.

l3' Ha:Haueuue, xlaccuOnxaqns, ycrpoficreo o, [p'Hur4n pa6orsl annaparypbr
yrlpaBneHtrt pacxoAoM )Kr4AKocrH (ru!.pasrw,recKnx Apoccenefi, perynsropoe pacxo4a).

14. Ha:uaueuue, roaccnsnxaql4t, ycrpoficreo H npr4Hr-u4rr pa6oru at1laparypbr
yrpaBneHt{r AaBneH14eM xI4AKocrl4 (npeAoxpaut4TeJTbHbIX, nepenuBHbrx 14 peAyr{ur4oHH6rx
Krlarl aHoB, Kr arl aH o B pa3 H o cr]'r AaBrT eHI4q a coorHo u e uu t nan n euun).

15, Ha:Ha.{eF{r4e, uaccudtrrKarJufl,, ycrpolicrao H npHHuun pa6orrr nanpaen_arou1efi
an[aparypl,r (rLrrpaerHtlecK]4x pacnpeAenHrerefi, o6parulrx KrranaHoB v1 rt41paBn14qecKrrx
:avroe).

16. IJa:llauetlue, rc:raccusurauur, ycrpoficreo H npuFrrIHn pa6orrr ycunwrestem
MOIIIHOCT14.

11 . Cne,t-squfi I'I4ApolpI{BoA, ero crpyr{Typa, ycrpoficrao t4 np}rHqr{n pa6orsr.
18. Cnoco6rt oLIVcrKl4 xI4AKoct{, KJIaccbr rrhcrorbt orrl4 c'r.KLI. Cxeurt BKrlorreHI4.rI

$unsrpon B rullponpr.rBor.
19. Hasuaqesne, xnaccu(tnKauHA n ycrpoficreo rn4poevxocrefr: rr4ApaBrr4qecKr,rx

6aKos rr I w trpaBlu4qecxr4x aKxyMyJrrropoB.
20. Cloco6u pefyrt4poBaHh.fi cKopocru pa6overo opfaHa rexHoJror]TqecKoro

o6opy4onaHrr.

II u eenctmuqecKue np uao d ot
21 . Oco6euHocru, Ha3HarreHue u xlaccll$HKaur4 s rrHeBr\{arr4rrecKrlx [pr4BoAoB

TexHoJrorn rtecKolo o6opyAonaHzl (no ficrortHlrKy pa6o,reil cpeAlr, xapaKTepy AB]{)KeHLu
BbrxoAHofo 3BeHa, Bo3MoxHocrr4 pefyrrr4poBaHr4r 14 qupKynqunn pa6oueil cpe4r,r).

22. Ycrpoficlno, 06lacrs npuMeHerrur 14 rrpzrruHn pa6oru rrHeBMar4eecKux
rrpr'l BoloB,

23. {ocrouHcrBa u HeAocrarKr{ [HeBMarHqecKux lrpnBoAoB.
24. rloArorosxa c)r{aroro Bo3Ayxa Bbrcor(ofo, HopManbrroro fi
25, Ha:HaqeHHe 14 ocHoBHbre anlaparbl noAroroBKh cxaroro

rpaQnvefiroe o6o:saqeHHe Ha rrHeBMarr4qecKHX cxeMax.
26, Korrnpeccop, Kar{ ocHoeHofi annapar rronroroBrr. cxaroro

KlaccnQr r xaur4 r KoMnpeccopoB.
21 . Vcrpoffcrno I4 npl4Hlrun pa6oru onHocr]meHqarofo KoMnpeccopa npocroro

nei4crBkrfr.
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28. Ha:uaqeutle, xlaccu$r4Karlr4s, ycrpoiicrno u flpvrlrJr4n pa6orrr perynzpyrorqefr
annaparypbl: rIHeBMarr{qecKPIX Apoccelefi, peAyKII}roHHbrx 14 npeAoxpaHr4TeJrbHbrx
IIHCBMOKJIAIIAHOB.

29' I-lasHa'{eHze, o6lactt [pIzMeHeHI4r, npaHur4r] pa6orrr rrHeBMorr,rApaBJu4LrecKr,rx
rrp14 B oAoB TexH o Jrorri qecKof o o6opyAouaHur.

30. .{ocrozucrea v HeAocrarKt rrHeBMorltApaBnI,rrIgQKr,IX [pI{BoAoB
TexHoroI.r.i LrecKof o o6opy4o aaH nr.

7,3 lTpuuepu ,necmorbtx sadaHuil
Tecm t\bl

1.r{ro raroe rn4ponrexaHuxa?
a) rrayra o I(Br4)r(eHnlr )Kr4AKocrH;

6) rrayr<a o paBHoBecun xruAxocrefi;
a) Hayxa o B3ar,rMoAeitcrsuzr Nll4xocrefi;
r) tsnyxo $ lrftgftilsecuu u deultcenuu,ucudrcocmefi.
2, Jla ranue pa3AeJrbt Aernrcq rr{ApoMexannrca?
a) rnaporex H:l.Ka w ruAporeonorlrs;
6 ) * t e.vt t u tr t {. K td n .N ey cil w t: {t t{ rn eops tn u,ec K{r fl .M exil H r t titt ;
a) ra4paenuKa r,r rlrAponoflr.f,;
r) nrexauuxa )KLrrKrzx reJr r,r MexaHuxa rasoo6pa3Hbrx ren.
3. Hro raKoe xuAxocrs?
a) (tn:uuecKoe Beillecrno, croco6noe 3anonHsrb rrycrorbr;
(t) tftttttt.'tet'Kt,{ Belqetffi{to, ctro{:o{tuoe wJiletumu $t ry noi ieilcnytweiv tu.tt;
a) rpu:tvecxoe Rerlecreo, cnoco6Hoe r43MeHsrs ceofi o6reul
rJ q)H3r4rJecKoe BeUecrBo, cnoco6uoe reqb.
4. KaKafl l{3 aTr.tx xuqrcocrefi He qBJrqercq rcaneJsuoii?
a) pry'm;
6) rcepocnn:
e) rrerprs;

:) *'totfi,
5. KaKan t{3 3Tnx xuqnocrefi He sBJrsercn ra:oodparnoii?
a) irrn4r<nii a:or;
6) 7em.1:;tsx,1

n) uo11opo71;

r) xr'tc:ropog;
6. Pealsnori xugnocrbro Ha3brBaercfl )KnaKocr6
a) rre cyqecrBfoular B npr.{poAe;
6) u a x o:r q r u afl c tr trpu peaJrbHbrx ycnoB r,rrx ;
g) r: x*tsto1;o* nsstrr:ynt::nrgl:ent gtympeHtt?( enuc;
r) cnoco6Ha-r 6ucrpo ucltap;rrbcr.
7. lllleal r, uofi rruAxocrbrc Ha3brBaercr
e) :t;1'946s;1,t'{ttt,, $ t\t}ftr01lttil ontc.ytntmBV?H Bltympettrt(!( mpeilue;
6) ;xuAnoor6, noAXoAflrrraA Anfl rrpfiMeHeHr4r;
e) rrn4xoc'rl, cnoco6Ha_fl c>l{uMarbcr;
r) xr.tAxoc-rL, cylllecrByroqas ronr,Ko B o[peAeneHHbrx ycJroBarx.
8. ['Ia rcarcne BHAbr pa3Aerqtor leficreyrcuue Ha ]ffrAKocrb BHeutHue cunsl?
a) cvutst r,tHcprlr4 H tr rroBepxHocrHoro :narfl)KeHufl;
6) nuyrpeHHHe r{ rroBepxHocrHbre;
a) tr c ct,u c t,t{t u {! $(t€?pxLrocm ilwg;
r) culu'rtxecrr.r r,r AaBreHKr.
9. ltarclrc cHJtbr Ha3brBarorcg uaccosslltn?
a) t!.t..'t{t r$5r.il(ec!fitt u ct4itt! u#{pt4ltu.,
6) c r.r,r a N,r on eK ynfl p Hafl. u ctrnra r.r{xecru ;
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B) cHna t.tHepq?rr4 v c,r4na fpaBurarlr4oHHa.s;
r) cr4na AallJreHr4r w cvra [oBepxHocrHar.
10. Karcue cnJtbr Ha3brBarcTcfl ttoBepxHocrguun?
a) nsr:eaHnble Bo3AeficrBreM o6reuon, lexauux Ha noBepxHocril xr4.qKocrrr;
6) twstittrttwe $$'sleiictn(rue.M cocednu:r o6te-tuos ,)unr)xot:ntu u go:tdeiicmnuett ux

mal;
B) gbr3BaHutre ao:AefrcrBHeM AaBreHr{q 6oKoertx creHoK cocyAal
r) er,r:lnar rrrr,re eo:4eiicrBt,teM arMoc$epHoro AaBneHwfl,.
11. )Knarocrr, HaxoAHTcq roA AaBfleHr{eM. Hro ero ognaqaer?
a) rrurlxoc'rb HaxoAuTc.f, B cocro.f,Hnw lor(or:
6) lorgxocrb reqer;
c) t t *,xt:t t t)x o twt * de*cnxgjrsln cuna ;
r) lnHllxocrb r{3Menrer Qopry.
12. B rcarcnx eAllnuqax r.{3Meprlercq AaBreHr.te B cncreMe lr:rvepeunn CII?
u.) t: nncNu.ttts,,;

6) n lxoyrux;
e) n 6apax;
r) n croxcax,
13. Ec.nu AaBJTeHI{e orcqlrrblBarcT or a6corroruoro Hyrq, To ero rra3brBaror:
a) /rau.nen ue Bar(yyNra;

6) a ruoccf epHLlh4;

a) r.r:6nrlouHr,rnt;

t) aico'rxtm*bt.vt,
14. Eclrr AaBJlelure orcrruTblBaror or orHocnreflbrrofo uyflq, To ero Ha3brBarcT:
a) a6conrorustv;
\6) aruocrfepHbrM;
ts) lt :6t ttttGrttIbt,tt
r) ltaR,reune BaKyyMa,

15. e c.lrn AaBJreHile Hnxe orHoctrrerbHot-o Hyrq. To ero Ha3brBarcT:
a) aScolrorurrlr;
6) arvoc$epHbrM;
e) r r:6brro.rusrur;
,') t) i t *.2 tt t t t t tt {J {,1 r"i"yJ'"tt {t,

16. It:rrcoc /IaBJreHr{e o6nrquo [oKa3brBaer uanouerp?
a) a6co:r ro'rHoe;
(t) * :t {i t,t t n c t ! Itr e ;
n) a'rnroc(repHoe;
r) /ran,r eure Bar{yyMa.
17. Llcnrv paBHo arnrocQepuoe AaBJteHue rrpu nopMaJrbHbrx yc.nouunx?
a) 100 N4l1al

63 !tiil n'/f o:
a) 10 ftla;
r) 1000 I-Ja.

I 8. da n,rr crr uc o fl peAeJrqerce
tt.i t;;:tttorl{tt{t.t.lN t't{.t''.tt, dcitcwBr*K)u4eii nu :ucttt}ttoc'm* x n.nouytt}u ts\:l*eiit,mutn;
6) rrpolnuclleHlreM cI4JIbI, 4eficrnyrou1efi ua Nu4xocrb Ha nJlou-(aAb no:4eficrsrzr;
n) o l tttt-Ltcnnetu flnouraAu so:4eficrBrlfl K 3HaqeH]rK) clrJrbr, 4eficrayou1efi Ha xugxocrr,
r) o'r'rroLLren[reM pa3Hocrra Aeficre],]oL\ux ycnntfi r rurouaAu eos,qeftcrsn.s.
19. i\4accv )KI{AKocrr{ 3arcJrrorreHnyrc B eAu}t14qe o6r,enra Ha3brBarcT
a) necolr:
6) yilclr,usrM BecoM;

e) r,lc,rr,rroil r rlorHocrsro;
?) n' t t, t t t I t itt. {N tt!$"
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20. llcc ?Kt,tArrocrtr B eAr{HrrIIe o6ueua Ha3brBaror
a) n_rror.uocrsrc;

6i j'r)tlt tt*ts: te{'{r-yt;
B) yltc,'r r,nr-lii r uorHocrsrc;
r) necolr.

8' Yqc(trtrt--ryemoduqecrcoe u utt(top,,wst4ttoHHoe o6ecneqertue duc4ttnnuuut
8. I. Ocnor r I u fl ,\ tt mepontypa

I' M'A. Ap6ysos, A.A. x(aproucxlzfi. Mexauzxa xr4AKocrt4 v ra3a. pacqer Br3xoro
reqeHr'I' B Tr I n oBr)rx ?Jrer\4er{Tax fvApoMaIUI4U. y.{e6Hoe noco6ne, 20 I 6.

2. 3leuesrsr u cxeMbr rrHeBMoaBroMarr4Krr / T. K. Bepeu4c, T.K. Erfpevona, A.A.
Taraegcxafl, C.A. IOlnqxzE.- M. : MaurnHocrpoeHue ,2004._ 246 c.3 ll'M' Bafrcr'ran, B.A. foluKon, A.A. Xapxoecxlrft. Mexanura ]KHAKocrr.r v
rasa. fn4pirRrl r{a. Yqe6noe noco6ne, 2016.

4. A.C. floncrcofi. Mo4elrrpoBalae LI

noco6ue. 201 7.

5. I4caen [o.M., Kopenen B.rI. fr.rapaBrr'Ka ri frrAponHeBMorrprrBoA (z-e
HsAanue): v'tc6ttrtt</ Io.M' I4caen, B.II. KopeHee. - Mocxa a. Llz1arenr,cr<zft qeurp <<AKa4eun.a>>,
2013.-176 c.

('>. Jlc5eres K.8., Mocroecxnfi H.ll.fnapoILlrHaMuKa JronacrHblx uacocon: yre6.
noco6ue / I('ll. Jle6e,les, H.fI. MocroecKafi. _ Ctl6.: i4.a-"o lII,IManr (nM3-BTy3), 201 2. - 6g

l. ,flcnetlrutt, A.B. fuapaBJlrrqecKne h rrHeBMartrqecKue cncreurr/A.B. IlenerurzH,
A'A' Muxaii:ttttll noA peA. rpo0' Io.A. EeneuKoBa.- 2-evzI.. crep.- M.: I4:a. ueHrip <rAraAeuraq>,
2005.-336 c.

li. tf.tl. flymven, {.f. Ceo6oAa, A.A. XapxoecK,ir. pacqer il rpoeKrupoBaHHe
JlonacrHbt\ NritnrlFt. Pacqer Bq3nofo rer{eHnr B JIorIacrHbrx tI4rpoMaIrIL{Hax c vcronb3oBaHr4eM
IIaKera ANSYS CFX. Vqe6Hoe noco6ue,2016.

9. [fonos, ,{ FI.,. MexaHr4Ka rr4Apo-rr rrHeBMor]p}rBoAoB: yue6 Anx By3oB /A.H flonoe.
- M.: I4sl. \41'l-y rrivr. H.3. Bayuana. 2002. -320c.

10. Cueusprxon B.K. CranoqHue
Mauruuocl'',tocr r ri e, 2008.

I-LiAponpHBoAbr. CnpanouHun. M.:

8, 2. J o rt ttit r t u n er.bHen n umepamypa:
I' Nla'rcvarz'lecKl4e MoAenH cvcreM nHeBMoaBroMarHKri. IO.JL Apsyuauon, E.M.

Xararos, B Il. LfcrcH,rason, K.lI. r{yrauon. Z:A-so MfTy ntr, H.3. Baynraua, 2O0g:
2. I'oii;to M'E. flpoexrnpoBaHlle o6teuHrrx rnAporrpr4BoAoB. - M.: MaurnnocrpoeHr.{e,

2009.
3. PcJtl,tto ll.f. llossluelrze 6e:orxa:Hocrr4 u ynyqueHne xapaKrepycrzg

3JIeKTporl-'ri)itR-.r lrrlecrc.lx cneA_rnqux npriBoAoB. I4l_l MfTy <Crauxnn>>,2002.
4. Crccttn, C,fI. fuaporl,IHaMl{qecKr{e nepeAa.ru lC.ll. CrecuH, E.A. .flxosesro. - M.:

Maurasoc'r'llocu t4c. | 913. - 382 c.

5. clror.trr.ren Il.M. llpoerrrzpoBaHr.{e 3neKrporHApaBnr4qecKr4x ycr4nvreneh cteuruux
npr.{BoAoB. l4:,1-so MfTy urr.l. H.3. Bayvaaa,2009.

8. 3. If po z 1 
i r {.i t.t t t t o e o 6 e c n eqe H u e u LI u m ep Hem -p ecyp c bt

fl lto r';ta nrnlloe o6ecner{eHue:
l. OC lVlicrosoft Windows 2000, Microsoft Windows Xp:
I,l i r i c1t r rcr--pecypcbr:

| . rvu'u'.news.eltech.ru

9. ll[ant epuonbHo-nlexttuqecKoe o6ccneqeHue ducrqunnutt t t
r,r)!ilt,lo1'cpllt,rfr lctacc Mfl rrpoBeAeHl_q pacr]eTHo_fpa$nuecrlx AeMorrcrpau.rr4

l)

pacqer nHeBMarvqecKHX rrpHBoAoB. Vqe6noe



rrpe3eFlTaur I t.r;

- )/'re6rrbre ayAu'ropr4u, rrurutrbHbrii 3an H a60HeMeHT druflana.
L1 c rr olr s:yeuar rexHr4Ka:

-- N,t;'10t, *eALrliHbrfr rrpoeKrop;

- lr(paH,

- KOI\{11broTep;

- jiintor l4Hrepuer;
r( o \ l r I b r orepsrril xracc AJrr caN,rocro.arelruofr pa6orll crvaeHToB.

| 0. llamoduqecKae pexouettdaquLt no opzaHu3orluu u3yqett,tn ducr4unnwnt
Pa6o'rnl nporpaMMa IIo AI{cIIHnJIHHe <lu4ponHeBMoaBToMarr.rKa) cocraBJreHa B

coorBercrlllttl c rllc6olaHVflM.H (Delepalsuoro focyAapcrBeHHor-o o6pa:oeareJrbHoro craHrapra
Bo no Hellli)ilBncllHlo tloAroroexz 15.03.04 <AsroMar:a3ar\rrfl, TexHoJrofuqecKr4x rrpoqeccoB H
rlpol43BoAc-f R)) lr yte6noro rIJIaHa rlo npoQn,rro rloAroroBKr4 <<AeroMarr{3aur.rq
TexHOJIOfrr rr0Lrri||x npoueccoB lI IIpor.r3BoAcrn> (uo orpaclrru).

I 1. TexuonozuvecKan Kapma ducqunnuuu
Kypc III rp\/lra lriDl[iAP62ATIII cer,aecru VI
llpeno4aeir rt rr, -lIHurrrcai.i,ro Il.C.
llpeno4aea I ci I r,,'eAyruri ii n paxrn ve cKlae 3aHflTur [au u rcafr I o fI.C.
KaQegpa <;\B r'r) \ra ilr:aulrfl fcxtrororr4qecxux ltpoueccoB t{ tlpollSBoAcrt])
Becoeoft ticl.lrlrt]rltrlrrcu'r i{t4ctlldrlJurHbI B coBoKynuofi peirrnnro"ofi our"na, paccq[rbrBaeN4ofi no eceN{
Ar4CUr,rrrJrr4 | | ir r r (cr'.zrr 6 a e d er t q n o dyn oruo-pe ii m u u zo s un c u c m etta\
Moly.lsu o- tt i' ii'r r r rlroea fl cI4creM a BBeneH a

Hatttrc rc :r r r r rc .'lt tct rttn:rrru ut / r<ypca

l-uaponlrc rr lirllr]-f o,\rilrh Ko

Clr exu;re AlrcunrrJtH]r r,t tro e6uolry nnauy (n
Texgfi.tc, ulrcltc rBa a B'roNraTn3aIII4r4, CpeACTBa aBTOMaTU qecl(ofo n poeKTnpoBaHn.fl , TeopeTr,rqecKat

MexaHr4Ka, npuKnaAHafl MexaHuKa

fua

Pq6oma

Tec

Vpo aerr s//crynerrr,
o6pa:oeaulu
(6arara epuar.
cneqhalltTeT,

va rucrparypa)

Craryc 4lcrlnrrJrriHbt B

pa6oveu y.re6uotr nnaue
(A. E, B, f)

(ectu ceedena
uody,,tt'no-

peimuteoaan

Ko.nuqecreo 3aqerHbrx
e4unrru / KpeAH roB

BBOAHbTT MOAynb
ll9:f poBepKa (ocraroqHbrx>:Hasui rro cMexHbrM azlcrJvrrruHaMl

Terrla, 3ir.'r:r I r r r r' l. I tr t\l cpo tt p14 fl Tue BroaHoro KoltrpoJtfl

O cHo G t t t t t: ) r (. ; i ir t r r i r lr ri Lt t Leilon.nt t{.1

ocuoeuu r, t t ( ) | t rt I tt utt dtt t tu,tt u rcu

FA3OBbIfr MOIYNb
(npoeepra:tHauwir u yuewurT no Arlcuruyse)

Ayarrroprrar rrr.t
BflCaVAtlTOp I rAf,

Mr rrapralrrroe
tiojllt 'lecTBo

6a,raos

Marcauar uuoe
l{olt HqecTBo

6alroa

TeMa, 3a,r lr rr r r r' I r.l r lrepon pntrrue reKyu{efo Kon.rpoJls Ayrtll ropual nLrn

B ileayjlfi't'opHar{

Mn HrvaLtuHoe
KOIltC9Cl BO

6alnou

Maxou varr unoe
KOJ| t1 LIecttsO
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