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1. Ifenu u sudaqu ocnoe
I{e.rru u3yqeHnq Aucul,trrJ,Inr

LrcrroJrb3oBaHrarz uu@ opMaur4o
IIpr{ [ocTpoeHr4a 14 Ar{afHc
cI4CTeM, B TOM rII4CJre c npl4Me
rexHoJrofr4rl a cpe4crB ylpaB.
f ,ra s Ho ii IIer'Ir, Io A l{ cqurlJrrrr
- u3yrrelrne cTpyKTypbr rr ycTp
KOMfTJIeKCOB, OCHOBHble npr4H
IIpoer(TI{poBaHI"j.f, 11 orIeHKU
KOMIIICKCOB;

-QopuaponaHH e 14 crron63oBar
nporpaMMHrre cpencrea Nati
po6ororexr{nqecKrrx clrcreM,
s$$exrnnnbrx rexHoJr oruit u r

-npoBo.{r4Tb oueHKy cocTo.sH14
- QopnrzpoBaHue FIaBLTKoB ucl
rIpo fpaMM, npr4KnaArrbrx npor
po6ororexut4 r{ecK}rx crrcreM,
rexuoloruie 3JreMeHTaMrz

nporz3BoAcrBeHHbrx po6orore;
OcHonnsre 3aAarln ArrcqurrJrl
- QoplrupoBanue yMeHrrq ouer
ycrpoficrn Ha ocHoBe noHlrMar
-il onyr{eHr.Ie HaBbIKOB AHaIIV3a
- QopruaponaHr.re y cryAeHroB
ocyuecrBnrrb o6ruufi aHanp
po6o-r'uszpoBaHHbrx ycrpofi crr

2. Mecmo duc4unnuuor ,

!zcrlanlaHa or.Hocurcq
8.1.B.O4.7 <flncqun.nuuu (r
Aerot\aara:aql{s rexHorof r4r{e(
Co.{epixauHe .qrzcrl14 nnrzsu <pc
npr4 r43r{eHr4u CneAyro[]r4x Ar4l
KypcoB <3nerrpo4r4rraMr.rKa)
<Marenaaru.{ecxuri aH€urrz3)
<{uS $epeHrI14 aJrbHbre ypaBHer

3. Tpe6oeauun K pulnbnl

llpouecc u3yr{e
cneAyrolqux KoMrrereHr_urfi B c(
rrolroroBKu (cneqnalr,Hocrz) :

tun duc4unJruHbt
br cocroar B ocBoeHr4e Ar4crlunnriHapHbrx KoMrreTeHuwfi no
{HLIX TexHo,tonafi , TexHI4KLr, npI4 KnanHr,rx npof paM Nr Hbrx cpeAc_f
]TI4POBAHI4I4 NPOMbIIXNEHHbIX PO6OTOB LI PO6OTO'ICXHI{LICCKI,
IeHr4eM COBpeMeHHbrx MeroAon pa:pa60rKr4 3Frepfo3fl rf errranHr,r;
eHr4fl.

st <Po6ororexHuKa) rrBJrrercs :

lfi crsa npoMbrrxneHHbrx po 6oron u po6 otuzupoBaHHbrx
(unr,r ylpaBrentrfl, peonz:5rg14bre B npHBo4ax po6oroB, nparrrlHn
cocroqHHr npoMbrmneHHbrx po6oron ll po6oru:r4lloBauHbl

, raH S opvr aqr4oH Hbl e rexH o Jrof ura, TexHr4Ky, r p aKJ,raAH bre
rnal Instruments npz flocrpoeHr{r4 rrpoA4brrxJreHHbrx po6oroe
B ToM qucre nprrMeHrrb coBpeMeHHbre N,reroIbr pa:pa6orr<

peAcTB yrpaBneHaq;
t npor{3BoAcrBeHHbrx po6ororexH14qecKHX noM rrneKcoB ;
oJTb3oBaHr4r uuQoplraulroHHbrx rexH oJrorafi . nparla4uux
IAN{MHbIX CPEACTB NPI,I NOCTPOEHI4A TIPOMbII]IJICHHbIX PO6OTOE U
rrpuMeHeHr4e coBpeMeHHbrx MeroAoe pa:pa60rxz os$exrriBHbr
po6ororexHllr{ecKr.Ix KoMrIJreKco B 14 clrcreM, crosHl4

HvqecKux KoMrrnexcoB B aHcrpyMerrranbHoft cpeae LabVier.r,.
H6I:
aBarb B o 3MolKHocrrz [prrMeH eHzx po6orri3rrpo r]aH Hbrx
ur nprzHuatroB r4x pa6oru.
n pacqera npoMbrilrneHHlrx po6oron.
)cHoBHbIe 3HAHUfl,, HaBbrKH LI ) 4eFII4S, Ilo3Bonrrcu{r.le
3 14 rpaMorHyro 3Kcrrnyarauhlo npoMbrrxneHHbrx po6orol l

cmpyKmype OOII BO
K O6qsarerrHrrNa ALrcIIr4 nnrr HaM napuarunuofi qacrH 6,roxt
.o4yra)> OfOC BO no HarrpaBneHuro rroAroroBKr.t 15.03.02
Kr.rx IIpoLleccoB 14 [por43BollcTB.
6ororexuura> 6a:upyercs Ha 3Harrutrx, lpao6perelrH[,rx
uanJrr4H: pa3AenoB <@u3urca>, <TeoperzuecKas MexaHlrKa),
. Mareuarz.{ecxoft ocnosofi Kypca sBr.flrorc.s pa3nenb

<Ana,rnraqecKaq reoMerpr4 f,), <<IIunei.utas. alre6oa>
u,g.r>.

mQr, o c B oe H un 0 Ltc u unJrl uH bI

llfl .4ACUI4II.]II,IHI'I HANPABJICH HA $OPVZPONAUAC 3JIEMCHTOE
rrBercrBr,rui c @fOC BO rz OO|I BO rro AaHHoM\/ HanpaBre]rurc

Kor
KOMUETEHUIIII @opruy,rn po BKa Kotrrne,reHrlrn.l

ro K KoMMyHVT<aL\ur4 n ycruofi Lr nacbx{eHHori rfopnru* *
{OCTPAI]HOM 

'3bIKAX 
AN' PCUICHT4fl 3AAAq. I\,{CX{JII4qHOCTHO|O I,I

ofo Bar4Moleilctsus

O6nr

oK-3
Cnoco6Hocr
pyccr(oM rr I
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oK-5 Cnoco6socl ro K caMoopf ar1[r3 ar_lr4rz z cal,l o o 6p a3 oBar r arc
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IerTeJrbHo
Kynbrypbr

TEXHOJIOfI4

3ar]arl II

Ko,ru.{ecrno qacoB

B TOM I{IICJIC

Tpyroeuxocrr,
3. e./.{acbr

eccuoHaJrbtf bre KoMrrereHrIHqMu (OII
ro pemarb craHAaprr{bre 3anatu npoQeccuonurr*r,

Ha ocHoBe r.lHcf opuauuorrsoii u 6u6rruorpadruuecxofi
c rrprrMeHeHlreM nuQopr'raqlroHHo_KOMMyH14 KaTIUOHHbIX

I4 c yr{eroM ocHoBHr,rx rpe6oeaHrzii un$opuauuonsofi
T4

ro 14 ctIoJIb3oB arb coBpeM eHr r rre z u tf oprr auu oH H bre
, TexHuK)/, IIpHKnanrlbre [pofpaMMl{bre cpeAcTRa np}I perxeFrr{r.r

uonaltuofr AetreJILHocrLI

s, Ar4cr\unmautr o6yuaro tluitc n.4oJrxeH :

-crpyKrypy a ycrpoi [poMrrrxneHHbrx po6oron ;
-Knaccr4tpt4Karlurc II burrJlerr H bIX po6oron;

B pe:y:rlrare ocBoeH

3Harr:

-cocraB rz QyuxqzoH
-ocHoBHbre rrpaHuzn
-npr.r Hur4n br npoer(rt4
-artf opI4TMUr{ecKoe 14

-.4riHaMuqecKr4e napa
-TOrIHOCTL MaHrrnyn
-rrpHHUHnbr pacqera

Ymert:
- HCTIOJIb3OBATb }TH

p o f p aMM H o e o 6e c n e.{eH 14 e yrrp aBn eH a.q l,r o 6 u J,rr, H r,r M p o 6 o ro l,r :
erpF,I rlpoMbrIIIJIeHHr,IX po6oron :

poBaHv e po6orz:upoBaHHr,rx KoMrrneKcoB ;
y [paBneHV s,, p eanr43yeMbre B rrpr4 BoAax po6 oro s :

Hr.rq npoMbnrrJreHHbrx po6oros :

B npoMr,InJreu Hr)rx po6oron ;
krr npoMbrrx;reuHofi po6ora:

rponaHrrofi
cocro.sHHq npor.I3BoAcrB eHFr r,tx po 6ororex Fr arl ec Kt rx
IronBrrxHar< n,rarfioplrrr DA NI a nporpai"rveofi

IPV.

Oopvra
HTOfOBOfO

KOHrpOnt

rrpofpaMMHr,re cpen
po6o'r'orext r H LrecKHX cHcreM :

MarlHoH Fr ble TexH onof Ll lr, TexHuKy, rlp hKJIarl Flbre
rBa National Instruments rpn rlocrpoeHHu po60ron u

rlbre MeroAtr pa:pa6orxr,r erprpexruBHbrx .rexsonorufr
oneMeHTaMz po6ororexHrrqecKax KoMlJreKcoB r{ c14creM;

TBerrHbrx po6oroe a coorBerc.rBr4 Hfr no4anx<Holi rr"rrarrlopr'mr DaNl B
o

Hax unrpopMauzoHHbx rexHojrofr4li, rexHuxr4, rrpr4KJTaAlrbrx
I Instruments npa nocrpoeHrru npoMbrurJreHHbrx po6oroe z

- npul,reHrrTb coBpeMe
14 CpeACTB ynpaBneHr4
- rrpoBoAr4 Tb oueH

TEXHI,IqCCI(}IX KOMI]JIEKCOB H

n pofpaMMHoft rlucrpyMeHTarr

Bla4ers:
-HABbII(AMIi 14CIIOJII>

[porpaMMFrbrx cpelcre Nati
po0oToTexHr4rIecKr4x crrcTeM;
:{SercrueHsrx rexuororuil
KOMNJICKCOB 14 CI{CTCM:

-HaBbrKaMlr npoBeAeH
KoMrr.rexcoe Ha 6iile po6orn
aHcrpyMeHrarl,nofr cpeAe Lab

HaBbrKaM14 rrpvMeHeHrzr coBpeMerrHr,rx N{eroAoB pa:pa6orri,r
14 cpeAcrB ynpaBneHH-{ SJreMeHTaN'Ir4 po60rorexnr{qecKHX

' 
OIICHKI,I

4. Cmpyxmypa u codep nue 0ucttunnuHbt

4.1. Pacupe4eleuue T iloeMKocrr{ B r.e./qacax rro r:tr4 M ayAlrropuoii
caNrocroqre,rr soii pa6orsr AeHTOB IIO CeMecTpaM
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4.2, Pacnpedeneuue s udoe il padomot u ux mpydoe"MKocmb no pasdena,v ducuunnuut r

I{o,ruqecrno qacoB

Ay4aropHal

3a.rer c
oqeurofr

3aqe'r c
oueurcoii

Hr.re pa3lerToB

Po6ororexHrrKa.
Itparrar Hcrop
TepuvHolorur B

Crpyxrypa u y
po6oroe. flpovuur
x,racczQuxarr4r,. ll
po6oron.

r po6ororexnzxz.
acrlr po6ororexHaKrr.

ficreo [poMbrurJreHHErx
Hbre po6orrr v vx

BOAbr rrpoMbrrxneHHbrx

Cncrema rrporpaMM
rrpoMbrrrrJxeHHbrx po
OcHosFmre [pLl
peanlr3yeMbre B

{ucraHquouuo yn
MaHr4IIynqTopbr.

yrrpaBJreHr.rrr

arrbr ynpaBneHur,
npr,rBonax po6oroe.

reMF,Ie po6out v

Po6orurupoBaHHbre
KOMTI!'IEKCT,I B MAIIIH
BcnolrorareJrbHoe
fipunqnusr npoeKTr,r
po6oroe. Arropurlru
o6ecne.reuue yn
po6oronr.

HOJIOTUTIECKICE

yAoBaHr.re PTK.
u.s npoMblrrrJreHHbrx

KOe LI [pOrpaMMHOe
rreHufl. vo6alsnuv



4. 3, Ten n muqec x u ti nnau

Jlexquu

[Ip axmu u ec xu e (ce,n u H apc K u 3Arlnmun

c ud cuu y ae 6 uo tt d en nten t u o c m u

l-enaa:rexutzrz

B eAeHr.re. Kparxa.a r4cropr4s po 6 oto...x* nn .

)' Llc-O H O-

HafJ'IqIl{bIe

noco6u:r

Vq.loco6nc
epMHHoJrorun s o6nactu

trbr pa3Br,rr]r-a po6ororexHrr Kr4.

TpyKTypa z ycrpofi crBo [poMblr]JreHHr,tx

Yqe6no-
Ilaf.rlttr'IHbl e

roco6lrn

r43HpoBaHH sti.t rexuo,roruqec nnfr KoMIIreKc.

-l
;-t'-l

I

"i
i--l

ul
I

i

-i

Hotrep
pa3Aena

I14CIIUIInI{Hbr

poMr,runeHHtre po6orsr, (K:raccz S uxaun.r. )

crloJlHr4Terurrtft MexaHa3M IIpoN,{bnxreHubrx

BbIe crrcTeMbr r(oopAr,rHaT MaHHn ynrTopa.

poMbrruneIrHbIe po6ororexHHqecKr.Je KoMtrreKcbr.
hKauIz_s rrpoN/r6rruneunrrx p'I'K.

oKoneHue npoMbrrxJ'reHHbrx po6oron.( 1.2,3 norc.
Bonbr r poM bn u_Igg!11pq6gg 

9._ __ _
HOBHble npxHrlHnbr )/npaBneHr,rr{. peanLr3)/eMbre B

hcraHuraoHHo yrpaBn.seMbre po6or.rr v
vnynsropbr.

orareJrbHoe o6opyloeanze p'f K.

pI{HUr4nbr npoel(TrzpoBaHLIf trpoMbtrl]neHr{bIX
ToB. A:rropzrir,rzqecKoe u [pofpaMMHoe

qerlne ylpaBneHrrq \,{o6arrF{trv po6orov.

Ilonaep
pa3lena

ALrCqul]naHbl
Telra npaxrlrqecKoro 3als.tutl

apaKTepr.t crux 14 ?r HreJrJreKTyaJrbH brx po 6oro n.

flMal. 3a1a.ua Kr.rHenraurKz MaHr4 rrvJr

Y.r.noco6ue

V.r.noco6He
I4OKOCTr, poOoToB. Y.r.noco6he
r{cTeMa KOOpAI4HaT IIpOA3BOACTBeH HOf O rrpolleccai

Tbr 14alrl4lTvnt

o.{ynErroe ze poooToB.

Vq.noco6rre

Yq.locodue
V.r.noco6HeTI4BHOe ynpaBneHLIe

HCTaHUHOH HOe yn paBneH ne poooravu, Y.r,noco6He

.rer 6 lrcrp oAe{grB n4 fi]rolrbru J,r e]r H o ro po 6 ora.
Yq.noco6rre
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,ydenmu

flpuuqznrr 
"p-po6oroa.

[,lroro: 28

C otto c m onmefl b H an p u6o mn

Pasler
A14CUr{nnzH6I

Ns

n/n Teva u BuA CPC
Tpyroevxocr
r (u uacax)Pas.qer I 1 Po6r

r1\! 2

4
Pasler I 2 Knu
Pasaer 1 J fenl t'IHOJ'IOIHII B Ob,laclrz nn6nrn

2Pa:4e,r I 4 MaH Iyngrop. hc[orlHurel nH r-r il nr""t 2Pa:ae,r 1 5 Baso
4Pa:ael I 6 llpor

IIilpa
Pa:aen I 7 flpor
Paster 2 8 flpra
Pasae,r 2 o Ocrrc

Po6o

lHbre npHrrrlurrbr yrrpaBneHzs B IIpHBOAax
OB

,Ma npofpaMMFrOfo ynpaBnerrr4" nporu,,,-.n,.oo
OB

(r4oHHbre cucTeM6r ylpaBneHI,I.q

2

t
1
2

Pa:aetr 2 l0 Cacr
po6o'

Ptzlet 2 11 flpor
Pa:lel 2 12 fiosz
Pa:ae.;r 2 1a1J fincr Frur4 oHHo yrrpaBJrreMbre po6orrr 4Paztet2 I4 {rzcr FI UI4 OH HO yn paBnfl cMble MA Hrz nvn qrn

2Pazrct2 15 Po6o
(PTK

z:uponanuufr TOXHoJIofltrrecKI,rr"t rioMrrrrcKc

rorare:rbHoe o6op),Aosaulre pTIt
IUIIbI npoeKTlr]loBaHr4g, I]poMt,rurneHHbrx
]B

4

4
,1

Pasner 2 t6 Bcno
Pa:ae:r 3 I7 llpvn

Po6or
lfroro:

Kypcoeote npoeKmil (pa6on

O 6p as o o amenb H rrr e rnex H.on

B yve6Hou npoqecce l
o6pa:oeareJrF,HbrM cpoplrav: J

KorrrponbHrre pa6orrr (pacve:
nprre]\,raM o6yveuux: o6rscnu
yue6uoro Marepuana ra ap.); ax
cxeM r4 lp.) u rrHr.epaKTaBHEr
rrorforoBKz u o6cy.xtAeHu_s Aor
(pa6ora c caftraur4 aKaAeMz
3neKTpoHr{rx 6u6_rruoreK rr Ap.
3neKTpoHusrlrn o6ylarcrqr.rM a rr

5.

6.

t) yve6num nnoHo,M ne npedyc.uotnpettbr

?uu

ctronb3yrorcq cneAyloqze o6pa:oBare,rllHsre rexHo,rorutr. fIo
OKIII,r\4; :ra6oparoputre 3aHflTr4t; rzulIr.{BrrA)/aJrbtrEre 3a}tet1r1;
:ro-rpaQrzvecKrie pa6oru). Ilo npeo6:raAarorrlvt\{ MeroraM 14'errbHo-HJrJ*OCTparrzBHbre (o6lacueuue, r roKa3-AeMOrICTrlauLrJr
'r.rBHbre (aua,rra: y'e6Hoft u Hayunofi n r,reparypr,r, coct.aBr,reHr.re
, B ToM rrr.{cJre 14 fpynnoBsre (e:aavHoe o6yueHne B Qopvre[aAoB); raucf opvaqr{oHHbre; KoMnbrorepHbre: Myxbrutre4nfrrrsre
ecKLrx cTpyKryp, HayqHo_r.lccnel(oBal,Cn6CKrrx oprallz:aqnfr.
pa:pa6orr<a npe3eHTarlr4fi, coo6nleuui,r u .qoKnaAoB, pa6o.ra c

)ofpaMMaMu ut.n.).



7, O4enovuote cpe0cmca
AmmeCmAI4UU nO UmOZLJrl

c(utoc mofl menu no il p a6o mur

@opnaa rer(yilIero
KoHTpoirbFrbx pa6or

flpolrexyroqHas

- Ha AHeBHofi $oprur

7. I. CnucoK 6onpoco6 K 3a

L Kax)'ro o6lacrr HayKr.i
2. 14: qero cocror4T Mexa
3, Vro uasr,rsaerc{ KuHe
4. r{ro raxoe cepBoMexaH
5. KaKoetr ocHoBHbre orrD
6. I{arcoerr npaqr4Hbr rtoB
7. Cxort,xo noxo:reunfi
8. 9etr ouuqarorcs MelK
9. Itaxoerr 3Tarrbr pit3Br4

10.9ro npcAcraBn.ser
I 1. Kaxznrn xapaKTepucrpr
12. Hev ortruqarorct
13. 9ro rrorrvMaercr non
14. Kax ruracczsrzurap
15. I{ax orpeAennrb crerre
16. Kaxossr 6a:oer,re cr4cre
17. B .reNa cyruHocrb np{M
18. B .rei\a cvrrlHocrb
19. Kaxue 3BeHbr Bxonrr B

20. 9ro co6ofi rpeAcraBJr
21. B xar<ofi cr4creMe KooD
22. B rcarcoli cncreMe KooD
23. B xaxoli cr4creMe KooD,l
24.llo KaKHM npH3rraKaM r(

25. flo r(aKr{M rrapaMerpaM
26.Kaxue [oKoJreHHt
27. B .leN,{ cyrrlHocrb afpe
28. Kax pacruz$poBarr Mo
29.I42 KaKHX vo4ylefi rcov
30. B qev npeuMyxtecrBa
31. B qerra cocro.sr nper4My
32. 9ro [peAcraBJ]rrer c
33. Kaxze ycrpoficrna

fr4AponprlBoIa.
34. Karze rarrbr 3neKrponp
35. Kax x,raccusuqr4pyrorc
36. B .{ela cyruHocrb rlrr
37. Karcosa o6lacrr rrpuMerl
38. I{arcosa o6lacm rrDr.iMel
39. Kaxae KoMaFrAL,r coAep KaAp B crlcTeMax no3vrlnor{Hofo yrpaBJleHr.{r.

rydeumoa

H'rpon'g: TecrHpoBiiHLIe, rpaKTzllecKr4e 3aHurr45, BLITIOTHCHL{C

o6yveuur -:aqer c oqeuxo|i sa.{er (5 cenrecrp);

ny

TexHr{Krr 3aHr4 Maer po6ororexHr,rKa.

qecroE qerrbro,

3M,

AeJreHr4 rr po6ororex HLrKr4.

n meKju4ezo KoHmpontr ycnehae.Mocmu, npo.Mnrcymoquou
soeHun ducqunnuubt Lt yvsfrHo-,wemoluqecKoe o,eine,rcn rre

eHrzr peHTa6elrHocru [pr4MeHeHh.s po6oros.
ITOB BbI 3HACTC.

co6ofi rroKoneHr4n po6o'ron.
po6ororexHHroi.

v HayKa MexaTpoHr.rKa.
aMH orJrr.rqarorcq aI rreJTJreKTyanL,H bte po6or tr.

BTOpOfo rIoKoJrerrI4r.

6xocrrro po6oroe.
KV HEMATI4I{ECKI.I C IIADbI.

b NOABI4)KHOCTIZ MAHANYJI'TODA.
LI KOOpAI4HaT M aHHnyJ'I-gTOpa.
3alaqv KrrHeMaTrzKrz MaHVnyn_sropoB.

3aAaqu Kr4HeMaTVKIr MaHrIlynsToDOB.
oHcTpyKrlr4ro MaHr{nyn_flTopa.
crpyKrypa MaHrrrynrropa.
uar paooraer MaHr.r[yJrrrop, BErrroirHer]rrrrI lo cxer{e Bllll
uar pa6oraer MaHr4rrynqrop, Bbrrro.r:rHeHHbrfi rro cxel4e llrl|I.
uar pa6oraer Mau[[yJrrrrop, BbrnolrHeHHrrI lo cxeirre BBB.

acc t.r ev l.lr4py]orcr fr po M brrrln e u u r,re po 6 orr,r.
u6nparorc-r MoAenu npoMbruneHHbrx po6oroB.
oe BH sr{aere.
{o-MoAynbHofo trocrpoe]ru.q trpoN,rblturcHrrblx po6oroe.
:tl po6ora CM4Otll2l6.

Kryrorcq po6orrr.
ynbHoro rrocrpoe]rLt.a po6oron.
TBa rrrreBMorrpr4BoAa.

fzAponprrBoA ApoccenbHof o pef ynrrpoB arrvfl .
peAHa3Haqerlbr Anf II3MeHeHlrt rrililpaBJreHzrr ABTl;I(EHPI'

BoAoB npr.IMeHrrorcq B rpo MblrrJreH H brx po6orax.
npr4BoAbr po6oron.

o rrporpaMMHoro ynpaB rreHLrs po6oravu.
Hr4q n03r4UHOrlr{brx cvcTeM npofpaMN,ftrofo ynpaB,leHI4r.
Hzr r(oHrypHbrx cacreM lpofpar,{trHofo yrpaBn eHLfl.



40. B qel,r cyulHocrb aAa
4l . B .{eNa cyrlHocrb rrH
42. Kaxosa porr, B6rr{u cn
43. K,raccarpuxaryua 4n
44. rlev xapar(Tep143 yerct
45. l'znu nr.rcraHurloHH
46. llpHHqr4n AzcraHrlr{o
47 . Cynepvn3opHoe yn
48. Xapaxr eptrcruKa rvan
49. rlro raKoe po6oru:a
50. I{,raccv6ur<auzrr PTK.
51. O6clyx<rr BaHr4e Mer
52. O6c:ryNlrBaHr{e BaHH
53. Jlurefruoe npov3Bol
54. fop.a.ra-s o6T,eN,{uas ur
55. AeroMarv3arIr4.fl xoro
56. Po6ora3apoBaHHbre c
57. PTK c6opxa.
58. 9lo orlrocprrcq K rrrrr
59. Ilro raKoe rpa$apersr.
60. Xaparroprzcrr4Ka r.r n
61. Haxonzreru 14 Hx Br{/I
62. l{arcve cr4 JrE r r4 cnoJrb3
63. llo KaKoMy rrpr43HaKy
64. Jlorrcu, BrrAbr ra Sopurr
65. OcHoeHbre rexHhqecKu
66. YpaeHoBerrrlrBaHae
67. Toqnocrb ManuryJ'r
68. I(unenaaruqecKa.s cxe
69. Bpenar Br,rnoJrHeHHt

7. 2, fIp unepu mec monbtx

I .flponrsru,reHrrr,rfi po6or npeT
1.Po6or', trpeAHa3rrarreHHbr
It p oM [,r trl Jr eHH o CTII
2.Po6or Anr BbrrronHeHr4.s oIH
3.Po6ol Anr BbrrroJrHeHr4q nBV

2. flo xapaKrepy BbrrroJrH.rreMbl

1. Oqronssre
2.Ilureil:g-ue
3.Oxpacourrrre
4.Bcrrorr orareJrbHbr e

5, Cnapouurre
6. YnunepcaJrbHt're

3.Cxolrxo noxo;renufi po6oro.
l.OaHo rroKoJreHr.re

2.[]na roKoreHH.s
3. Tplr noKoJrctrrrs
4. 9erupe noKorreHr4f,

HBHoro ynpaBneHhl po6oravrz.
nexTyanbFroro yrr pa]rnellr.a po6ora n,r n.
JnHrrx ctrcreM n poOolorexHhKe.

r rur4 o HHO yrrpaBnreM brx MaH14 rrynqTo DoB.
MaHAHOe ylpaBnerrne.

KOnr.ipyrcur4x cr4cTeM ynpaBneH14' MaH H rrynrroDaMrz .

oro y[paBnenur po6oraruu.
eHze.
roeofi cncreMbr.

rrrbru rexHorofr4qecKafr rcol,ru,rexc (pTK).

xyrqux CTaHKOB.

JrbBaHorroKptrrwft.

A IIITAMIIOBKI4.

bIC KOMIIJIEKCb].

M BCIIOMOf aTeJI I)HI)IM IIepeXOnaM.

eHeHr4e Mata3LrHIt6rx 3afpy3orruux ycrpoficrn.

C,g B MEXAHI4qCCKI]X
qTCq MEXAHIIIICCKIIC

xounefrepax.
xounefiepu.

TpeOoBaHU.f, rrprr rpoeKTr4 po BaHvu po6oron.
rrynsTopoB.
(onpe4eneuue).

TpextroABrrlnHoro r\{aHHnyJrrropa po6ora.
4nnxreuufi (xapaxrepHcrzxa).

H,ULI:

'BHAqCH:A"'Iq Br,InOJ'IIteHuu TexHoJ,Iot,IrrIecKHX onepaqlrfi

olepauztr oAHOfO BLrAa

snux QyHxrlur;, aHarorr4rrHo rp1'uxLlrrrl,r pyrfl4 rrenoBcKa

onepaqafr npoMbr[rneuur,re po6orrr x,raccusr4uupyrorcq:

esI gHaere?



5.flrrrs uoxoreuuri

4. Ycrpoft crBoN4, rro3Bonrrc
Ha IBI,I)I{eH]!Ie, tlB[fleTcfl,. . .

l.Vnr,rpa:nyxonofi Aarqu
2.fiarrwx 3ByKa
3.{aluurc rtBera
4.fnpocrcorr

5.Cepnouorop - oro...

1 .ycrpoftcrBo Anfl orrpeAeJreH
2.ycrpoilcrBo Arq ABH)KeHu
3.ycrpofi crBo Arq rrpoHrp618
4.ycrpoilcrBo Inr xpaHeHu.s

6.Enox (He3aBr.rcr4Moe yr

l.quyun cepBoMoropaMrr
2.oguuw cepBoMoropoM
3.oAsav cepBoMo.ropoM r.r oA

T.Hau6otsrxee paccro flHkre, H

1. 50 rrl.
2. 100 cnr.

3.1v.
4. 50 clr.

8.1{,u ABr4r(eHrls po6ora nne

l.:a4aru rroJrortrrre!,rbHyK)
2sa1ars orpr{rlarenbHyro Mo
3 .sa4arr rloJro)KureJrbHylo Mo
4 .sagars orprr uarenbHyro Moru

9.[tx IBH)(eHn.s po6ora H

I .:a4arr roroxrrreJrbHyro Mo
2.zagart orpn uareJrr, rryro Mo
J . 3 aAaTL tIoJro)I(VTe JILHyI0
+ .3a!UTb OTpr4rIaTenb Hyro Morrl

I 0. KuHervrarzqecxofi uerrbro

1 .fIocleloBareJrbH0crr, cBq
2. IlocneloBareJ'rbHocrb HecBlr3
3.Hetor:leAoBareJrblrocrb cBr3

M pooory o[peAenr4Tb paccrorrrr4e Ao o6:sexra v pearvpoRarb

f, rIBeTa

po6ora
r.{rr 3ByKa

HI{bIX

ve MoropaMu ) y[paBJ]qer...

UM AATI{HKOM

Koroporl ynbrpa3riyKonorZ 4aruuK Mrcxel o6Hapyxarr o6rexr. ..

A C ACnOnb3oBaHr.re\4 AByX cepBoMol.opoB l{v)nHo...

IrlHocrb Moropa na 6loxe <py,renoe yflpaBJreHpre))
ocrb Moropa sa 6loxe <pynenoe ylpaBneHr4e)
ocrb Moropa ua 6,roxe <Eo,rruofr Morop)

ocrb Moropa ua 6lore <Eoltruoii N,roroD))

c ucrroJrr,3oBaHzeM AByx cepBoMoropoB Hylr(Ho. . .

ocrb Moropa Ha 6,'roxe <pyleeoe ynpaBneHze))
Hocrb Moropa rra 6loxe <Irylenoe yrrpaBJrcrrile))
ocrb Moropa Ha 6.'roxe <Eo.urmofi Mrf,roD))

ocrb Moropa Ha 6loxe <Bonrmofi xroroll)

Hr,IX nolapHo 3BerIbeB
IH6IX IrOnapHo 3BeHbeB

Hr,IX [OnapHo 3BeHbeB

IO



7. 3. Tenot KoH rlrponbH btx

t.
2.

3.
A-1.

5.

6.

7.

8.

9.

10.

11.

12.
1a
lJ.

14.
15.

16.

17.

18.

19.
20.
21.
22.

23.

24.
25.

26.

21.
28.
29.

8

flpraHqzuu rpoeKTr4poBa
Vpoenrz ynpaBner{a tr rBu
llpunogr,r po60roB
r exHonoD4.tecKl{e KOM
TexHolorzrrecKrze KoMIIJI
Pa6oque opfaHbr r{arlkrrry
Cxena ynpaBneHr{r AB
Cnoco6u ynpaBneHr4.f,

Knaccn{ rzxarlr4q rexHoro
K:raccaQzrcaqzl po6oro
MaHlrny:r-rLIHoHHLre cz
CeHcopHrre cr4creMbr
flporpavurHoe ynpaBneH
OyH xqu on alrr,Has. cxeMa
IrlHrel,rerr 14 TBoprI
Texrruxa 6esonacHosru
C or{ rz a,rrH o - 3 Ko Il o M a LIe c
{ulrav zvecKr.re ypoBHr4
Cucrenu reperBvlKeHlm
3raurr pa3Bkrrr4fl

florrqrze o6 ucxyccrneH
Po6ororexHaKa B ger
Cpe.qcrna po6ororexHrax
fzApan:ruqecKLre po6oru
C6opovHrre po6ororexH
Po6oruszpoBaHHbre KoM

C6opouHue po6ororexn
Konapyrorrllie MaHa uyn
TeHgeuquu pa3Barr.rq coB

Vqedno-.,wemoduqec

8.1. OutoeHfln nume

l.Ijy6uoe M.A. floaypaee IO.
Kn./tr4sa.CraHKr.rH /Eropos O
2. Maxapon 14. M po6ororexH
poooToTexHr,rqecKr,rx cr{cTeM :

mrc.,2012, - 175 c.
3.Maxapon 14. M. po6ororexH
poooToTexrIzrrecKr4MH CZCTe
noco6ue Anq Bry3oB I u tp.; _

4. Huxuruu K. 4,. OcHoau po
2009. - 206 c.

8.2. fononHunxerbHun

l. Ilolou E. lI., BeperqarHu A.
anroprlrMbr. - M.: llayrca,1999
2.flonos E. II Po6ororexHura/
3,Paxvanxy:ros B.3.; - M.: rr po6ororexHrzKa. - MalruuocrpoerHr.je, 2005. _ 271 c.

I(CbI c po6oTaMV Ha BCTIOMO|aTeJTI)Hblx o[epa]lu.qx
KcbI c po6oravz Ha ocHoBHI)rx o[eparlaux

ur po6oron
HIICA4 IIEIOBEKA.

HUflMIj qEIIOBCKA

MbI

TOB

e po6oror,r
oTa

KoMrrJTeKcoa c po6oranaa

poSororexuaxe
ue e00exrbr rpr4MeHeuus po6oros
paBneHr,rq IBAIr(eH rrrrM14 qeJroBeKa

B

XH14 KI4

M VHTCNJIEKTC

urJreHHErx oTpacntx
rroMr4Mo po6oron

KHC KOMNJIEKCbI

eKcbr Mexauoo6pa6orr<z
KI,IE KOMIIJTEKCbI

IlreuHofi po6ororexuuxrz

t.t uutltopruo quoHHoe o6ecneqeuue d uc 4unJtuHhl

., Po6ororexHkIr{ecKve MexaTpoHrrbre cLrcreMbr.
.,.,.,20r5, _ 329 c.
rcau ru6t<ue aBToMaru3r4poBaHHbre npor43BoAcrB flpuno4lr
qe6. noco6ve Arrfl ny:oe/ x{. fI. Axpc,uecn x Ap.; M.: Br,rcrr.

xa u ru'xue aBTo Maru 3tipoBaHHbre ,, po a 38 oAcrB a. Vlpan,r eH z ent u ru6unM 14 aBToMarvr 3HpoBaH Fr F,1 M rz [pou3 BoAcrBaMr,r : V q e6.
.: Bucm. um., 201 I . - 159 c.

auxu/ - KpacuonpcK: Z:A-eo l.ipacuolpcr<oro )/r{HBep..

umepilr,xypa:

D., 3euxena.r C. II. MaHunl,nqquorrHbre po6orrr: AUHaMtlKa vl
- 398 c.

M,: MaruzrrocrpoeHr4e, l99gr, _2g7 c.

ll



4.Paxvasrynon B. 3, po6or
Jla6oparopHrrfi npaxrur(yM 1

mt<,2012, - 176 c.
5.lOpenrzv E.l,l. OcHoeur po6or

8. 3. MarepvaJrr,Ho-TexHuq

- KoMrrbrorepurd
SneKTpOI'I 3MepIzTeJrr,HLM yCTpC

- CneUHarTZ314 pOBaHr
3JreKTpoMexaHllqecKUM U A3r\

- yve6nrre a).Ar4roprz1
I4cno:rr:yeMa.s rexHr.rKa: - M.

-3
-K

I 0. Memod uqecKue pe KoMeH

Pa6o.ra_q nporpaMMa r
rpe6oaauzxlra @e4epalrHor
HarrpaBneHrrro IIoAfoTOBKI'|
nporz3BorcrB) Lr yve6uor
TexHoJIOf U qecKrrx npo qeccol

I4syuenze AHcur4[JTr4H]
3aHsrrrq. Bo RpeM, BErrronF
cryAeHr N,roxeT r(oHcynbrrrpo
MeTolbr peuleHr4rr rIocTaB,rre
BbrrrorHeHHofr, cry/leHT Mo)
caMocro_srenbHofi pa6oru.

Pa6ora c zH$oprvraquo
caMocro.sre:rtuori pa6orr,r c
BbIIloJIHeHIrt npaK-rl4r{ecxofi pz

Tcrryutlzi KoHTpoJrb ycF
pa3Hbrx Qoprtr r(oH'fporr, B Tol
Mox(er ocyulecrBnsrrc.s e dlc
3anaHuft rrpt4 BeAer{br. Brtno,rH
Heo6xo4aubrM ycnoRr4eM An-a I

I I. Texuonozu.rccKun tepma t

Kypc 3 rpyrna piD16np6
flpenonaeaTenr)-reKrOp f,tIV L
flpeno4aearenn. Benyruue ttpar
Karpeapa arlroNraru 3aur..r H TexH (

)TexHZKa u raOrze aBToM arr43r4 poBaH Hbre npo r43BoncrBa.
o po6ororexHr4Ke: V.{e6. uoco6ae lln ny,3ss7 u 

^p.;_ 
M.: Btrciu

,rex Htz Kr.r, l{a.fi4w. C fld. : EX B_fle.rep61,p r/ 20 I 2. _ 3 6gc.

)cKOe o6ecIIeqeH U e ltacrll{[JrH H[,r

I0racc Nr''
ICTBAM;

[poBeAeHbr pacr{err{o-tpafluuecxnx pa6or

afl ayALlTOpufl Anfl rrlloBeAeHaq fipaKTvrlrecKr.rx sans.rui-
epllTenbHbna 1,crpo fi crBaM ;

, qlrrzutbHbtfi sa-rr u a6oHetrerrr Qz,ruala.
rrrzveAl.rfr urrii lpoexrop ;
paH;

MrrbroTep;

lan I4HrepHer;
vrr bloTepHbrfr xr acc /rJIr c aMOCTOqre,r rs o ft pa60rsr cryAeHTO B.

la4uu no opzaHusiltlurt u3yqeHun ducqunnuutt

:eT npolonxr4Tb ee BbrrroJrHeHlie BO BpeM' BHeayAtrTopHo

IHbIM}I 14CTOqHI4I(AMil CIII,JTACTCq OIHI4X,T \13 OCIIOB}IBIX I}IIAOnocle4yrcqeil c,{aqefi 4opa6oratruor., 3a*aHLrfl Anfr 3a,{c.r
loTbI.
)eHr{r, suanufi. no AACqulnI4He flpe,Arronafaer Hcnoxb3oBaHae

uc4unIu.Hbt

lATll cerraecrp 5
IKOB feusaAzfi Enrerr;enz.r
rr{qecKr{e 3 aHflTnfl f IIyIIIK OB f e uH a4rr rl ]ls r.e ubcnz q
J'] Of 14 qecKr4 x lrporle cco B A r]p o r.r3Bol{c.rB

Ha14ivreHosaH"e arc rt"r,,r,., H rr / tg ea Vponeuu//cryneHu
o6pa:oeaHun

(6axanaepuar,
ctle u14aIt4TeT,

Marrcrparl,pa)

Craryc /tLrcur4llr 14 H br

n pa6ouenl yve6uorvt
uarre (A, B, B, f)

(eutu cocdeun,
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