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1 [["rrarrupyeMr,re pe3yJrbrarur o6y.reuufl rro AHcrIHtrJrHrre (rrrolyrro),

,l{tlctlrtt.llHtra tlttoct4'r ttKJlAA s tlrc'rpir,u.rpr.)naufre c;rc.rlyr()ill4x 96rrlrtx,,[.]r,, r{arrpzlrjjrcr.r}.r,

xo rr r re.r cr I ril.t il :

- clloco6Hocrbl'o caMocrot'reJrb[{o ocyulec'rBnrrb HayqHo-HooneAoBarenbcKyro

I'lefil'eilbHoc'lb Il coo'rBercrBytouefi nporpeccuoHaluuofi oOracru c HcrroJrb3osaHHeM coBpeMelrrrbrx

\1cI()ltoll l'lccile,Ilollallt'tlt t't nttdlopN,lauuouno-KOMi\lyrrHKaqHorjrrbrx r.exs9;lorui4 (OIIK-I):

/ltrcrrr'rrr-rrrrii rlrrooLl, BKJTaA ri tp.prvrtapoBarile cJrc;1\,ro,lHx npo{eccHorraJrbHr,rx

rioNl ile'fcH Utiil:

- cnoco6uocrbro ocyrqecrBnflTb npoueAypy eepH$nxaunH ncnolu:yeuofi qucreunol.i

N4o;l1e"t1 H A' B ToM tll40re, cnoco6uocrsttl fipoexTupoBa'rb (tu:lruecrcue ]\4(),,lerLt AJtrr

')KcllepHMeltl'a'ltt,tloii IlpoBepKH noryqeHlrr,rx LrHcJrerttrbrx pe3yJrbr.a.loo (l]l(-2)l

- cnoco6Hocrl,lo npoBoAt'tb 3KcnepHMeHTarbHbre HccJIeAoBaH14l ,,rJrrr peurerrHr 3a.1aq

t'a:t'rsofi llHIlaN4HKI'l aBHa- H a3poKocMH'{ecxofi TeMaTHKH c HcrroJrb3oBauueM coBpeN4errnbrx Mero,rrorl

.r(Ha rr rocT n rgl (ll It-3);

- c ltoco6tloc'l'blo oc)'uec'rBJIrlb I(o\4 nJre Kcu r,lc 'rcopc'r'H rr cc KI.rc t.r :)lic rrep r.ri\,leg-r.ilJrr,r,)rc

lvlc)l(ll14ctitlllJll'luilplJble HccJIeAoBaHhfl KaK, HaIlpnMep, s o6;rac.rur cBepx3ByKor]brx ra3oBr,rx ].r

xr'rl\l14LIecKl'lx ra3epoB (tta nepeceqeHl,tt4 la:epuofi tpusr,t xll, (rusuuecxoil rnneruxu , xu,i,t4v. orrr.r4ro4

r ra:ouoi.i /lr.urarullttl) (|IK-4)l

l) pe:y;r'rare ocBoeH H, AH crru nn H u rr (ru'4yr x) crygeu.r.sr 6yayr. 3 r raru :

l' 3Tanr,l co3AaHHr H [poeKTHpoBaHH, coBpeMeHHbrx [poeKTos Apr-K;

2' tlerrll.l 14 3aAaqH [apaMerphqecKux l4ccJreAor]atmit ua ocHoue 3-D slrxr.tx r.eqerl.li rrpl.r

r r poc ri'rr.t po rla rr !t td o6re r.ro s A [r'l'li :

-j. rrporlecc ncplr(trarcaqHH LtHcreHt.rr,rx tr,roAe:leii:

4. B3aHMocnfl3b reopnt4 H sr(cnephMeHTa;

5' ocHollrlbte BHA, t H 'I'Hrtbr ra3o/Ir4HaMHqecKrx y'Tar.roBor( j\r, npoBellerHrr

alpo(trrrir,tecrKHX,)KCnep14Men ro n;



6. TpaAHqHoHHbIe MeroAbr tl3MepeHH, napaMerpoB ra3oBr,rx noroKoB u . na3epHr,re

Me'ro/IHKH /1n, noJryqeHHfl ra3oAHHaMUqecKHx xapaKTepHcrt4K o6r,exros APl't(.

J"lVeTb:

l. rlJlaHnpoBal'b npoBeAer{ue pa6or no npoeKrupoBaHulo o6'sex'ron A}r'fK;

2. nupa6arsrnarb H cor,racoBbrBarb rexHnqecKoe 3aAaHHe no npoeKry

3. coc'raa,rrrrr, r,r ocfoprr,t.nl, b ocHoBHofi naxe'r AoKyMeHToB no npoeK.r.y;

4. r llal l hpoBil'r'b npo ucrerr nc r.rcr r btT.arrr fi o6r,err<lu Alyl'K.

rlJI t1llc'lb I

ocHosltoi.i cymn,loil :nasnfi neo6xogurr,toil Arr npoeKTnpoBauus o6r,emon APTK u 4.nr

rlpoBeAellHrl lKcllephMeHTa.ilsrrofi npoBepKH xapaKTepucrHK co3AaHrroro o6r,erra AP-l'l( .

np lto6pe't)''l o n lt't' Aellel unoc'l't.t'

onbrt B o6lacrn npoeKTupoBatiH, o6r,exros APTK

2 Mecl'o Ar,rcunnflr,rur,r (ruoqynn) B crpyrflype nporparvrMr,r acrrupan.rypr,l

/{ltctltlnlulta ol'ttocHT'cr I( uapHar'nrlrblN,r Al.rcur4 lrJrrrrraM nporpaNl\4br zlcnuL)ar1r.),pr,l.

T'py;toen,lr<clc'rb ocuoeHh, Al,rcuilnJrHHr,r coc'raBJlfle'r 2:laqeluux erxurrHtlt,r (.:.e.) nit1 7)

aKaAeMuqecKux qacoB (uac), B ToM qucJle:

- AJl, oqllofi $opu,tbr o6yveunr l8 qac ayAuTopHbrx:aHqrilfi H 54 qacoB caMocron.r.e.rr,rrgri

1ra6olr,r.

- ililfi 3aolllroir {opusr o6yuenul ..i qaca ayAuTopHbrx:aHm't4ilt u 68 qzica ca1,loctortc;rr,ilgii

pa6olr,r.

f{uctlrn,rlttta (trpax'rurco-opueurilponatrrran) npecneAyer uerb Aa.r.b acnr.rpillr.rlN.l

orlpcAeneHttstfi uuttltHayrra nporfeccHoHaJrbHux :naHnfi H ottl,tra, ueo6xoluntbrx t.jccJlcr,lor]at.erto

Anlt npoeKTupoBaHHrr o6r,ercros APTK..

H:yvettue AHcLlHnnHHbt onHpaercr Ha 3HaHHr, yMeHht Lr HaBbrKH, npuo6pc.rgrrrrre B

fl pe/luecl'Byrorqt4x l1l..tcuI,.l nir 14 I rax :

naqep'ra'r'eJrbuafl reoMc'r-ptfl v npoeKrhpoBanfie B cpeAe Solid Works;

llt lcua, MareMaTHKa (au$$epeHllnanbHoe H HHTerpanbHoe HcLtHcJreHHe, ,rurreiiHas alre6pa.

3.:le M e I t'rbr M a're l\,,l aTH qec ro fi $ u: n rcr.r) ;

rln;rzrta (tf nrH'rccxtte ocuoBr,r N4exanHK14. ocr-loBr,r xsaHToBofi 3neK'rpotrHK14. ocLroBbr o1.l.rilir.r --

reoNr e'r'p Hq ecro fi o nTnxH H B3aH MOAeilCTnUe H3nyqeH u, c aeulecr.norra);

a3porHApoMexaHHKa (ocHoest MexaH14Kl.t cnJlor.rrHbrx cpeA, ra3oBafl AuHaMHKa H TeopH,



rror-paIl !rq FIofo OJIor);

oc r ro Br,r'fept\.loAt4 HaM H Kr4 H TennonepeAaq H.

J. llrr,rtr,r ),.re6rroi.i pa6o'r'br r.r'r'eN{Ar'urrecKoc co/le p:rtautre ltucrlHnjll.urr,r (nro;1yLlt)

PactlpeAelcnHe rpyAoeMKoclu yueOnor"r pa6orbr n'ra6luqax npeAo'faBJrelro An, oqnoii 14 3ao.iHoil

$opru o6yueHH, B acnHpar{Type B cneAy}ou1er'a (ropnaare:

tlHCilo aKa/I. LlacoB Alr oquofi $opnsr / qncro aKaA. qacoB AJrfl 3aoqrroii rlropn,tsr.

J.I Iir.qrr,r y.re6rroii pa6orul

Ta6nraua I

Bra4 yue6uofi pa6o'rur
TpyAoev xoc'rr,.

aKaI. qac

Ar,;1 llro1xr t,t e 3a II g'I't{ rI,

B ]'ON,I IIIICJIC:

J Iercunou u r,re :laHmnr (JI3)

I-lay.1 1 1s-r,raK'tlt qecKHe 3ar rlt'rIrr ( I I tl3)
Ceirrnrrapr,r (C)

hccre2lona'r'en bcKHe ra6opa'rop ri ur e pa6o.i-sr ( 14Il P)

Vh r gttuu gy aJr bH bte Ko HcyJl brar_tn u (K)

l8/1

1214

410

2t0

Ca nroc'ros're,r brrafl pa6ora (CP),

It I'O1!l (ilIC"rIe:

[] t,t rro.rr ue r tue KoM r I.neKcFr brx pacqe'r[ro-HccJIeAo Ba-

il r,i n or,,, e'ir J ;;ot'rli"rx Hccrr eAo,aren bc K H x

',..^',,,i, /I,?\
floArorosxa pe$eparoa (P)

s"l/68

Bcero: 72172

3.2. co,,tepxarrr.re Ar.rcrtlrrrJrHrrsr (lro4y.rrr) rro pa3AeJraM H BrulaM 1,ue6noii paoo'rsl

TalilnL$2

1'pyloen,txoc'r'b no uuAaru yue6uoir | .Dopn,n,

pa6o'r'rr (uac,) i .0n,u..,..,r.,.

oqHarr $opl',ta o6yueunr

I)it'lile:r AHc r l14 nJt H u r,l ( v o211,,r I )

l
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JI3 Hn3 L4JII' C K CP

I

pat)o I Lt

i 2 -) 4 5 6 7 It 9 l0

I

fa:osar AuHaMHKa: HoBbte

o6r,ercr'bt H nanpaBilet.tHr, HoBble

3aAart H Ha rrepeceqeHr[4 C

ApyrHMH r-rayKaMH ($u:raxofi ,

xnnauefi. onlurcofi , rnantosoil

3ner{'rpoH r.tKofi ). Teopur u

IKC nep [.t N.r c u'r. Co opeturel I lioe

Ilpoe r(TLtpo ual{ He c,rroxH btx

ra3oAu HaM 14qecKHx ycrpofi c.ro.

7t8 l0 6t8

l,l:v.le n u e

pe Ko N,le H,1

ouarrHofi

nilrepal'yp

lrl

i

I

I

2

? rantr npocK'r'npot)a.il.lfl vt

olpa6o'rroi cJroxt rbrx

ra3oAH r{aM Hqec Kr,rx ycrpo fi crr.

Kparrcar xapaKTep14cruKa 3ranoB.

l(e,rra n 3a1aqv, peuaeMt,te na

c'ra/lt4H 3'f t4x 3t'atrou.

7t8 v0 6t8

14ryueuuc

peKoMeriA

o-nau uoil

Jrt1-

'lcpa'r\/p r,t

-)

Texunqecrcoe 3aAaHr4e u

scrcurusrfi npoeKl.. Oqer-rrca s l-

olr rr1'lu6.,ur)r(enHr r.corvre.rpuH H

xapa rtcpilc]'t.t K

fa3oAil HaM HUeCKOTO KaHana:

aHaJrHTHKa, I -rr,tepuure

nonylNt n UpHqecKHe MoAen H.

r l/8 2t0 U0 8/u PLlP. 1.1',1

4

Ilporeprca pa6or.ocnoco6Hocru

nsr6paHHsrx peurenufi Ha craAuI

3CK143ltOro npoeKrhpoBaHHr,

onTt.lN{ H3a rlH, xapa K'repHcl.14 K

la3oAl., HaM ilLlecKoro Kar{ara.

Onru n,t u:aquff reoMerpnH.

151 t2 2t2 U0 2to
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r r/lt
Pa:re.q AncrlHnJlH r{r,r (voay"rrr)

flaparra erp r.rLr ec KHe q hcJIeH Hbre

14cc jrc,iloBatllg 'reqeurii s

I

I npoclil'tlpveMoM KaHaJre r{a

oclroBe 3-D nrsrnx uoAelefi:

B ep rzr! r,r xauilfl Lt t4cJreH HLIx

uoAelcil

/{orcynrerrlaunr. llpora:BoAcrBo H

con poBolr(AeH He npoeKTa.

I Iycxo-rralaAoq trbre Hcn brrarrHfl .

[c"r*r lr 3allaqH 3Tr4x 3.r.anoB.

tr4cr rr,rt arinl rrloAe.rteii KaK 3Tan

co3AauLtfl o6patqoo HoBofi

'r exrr H lg.t. Ocrtoutroii

l.r uclp)- M er rlap n il Aitrr HC n bl't.aH I,rrr

iuo,le,reii H onbn'Hbrx o6pasqos:

ycTal{oBKn H CTeHAbt Ans a3po-

rf u:uuecrnx HccneAoB aunfi .

[-lo.,r)'qcu ur xapaKTepHclH K

lroAelrcrii n otrt,rl-l.rblx o6parrlon:

H3MepreM bre cTarrAapTHbre

fa3oAH HaM HqeCKHe rrapaMeTpbr,

A',)poor lt-Hrtec KHe

xapan'ept.lc'tHKL| v

xapar(Tep hcTH r(lt

r repaBHoBec'rH srx reqeuu fi .

'[-pa4u 
rqnor{u bre H coBpeMeHHbre

t438i8

8/i4 I P

Tpy4oer'lrcocrb rro BHAaM yue6noil

pa6orlr (uac.)

orrrilrr (lopnra oSl'.rcrprr i e.qrrror:i

ffiaF-l pa6o'rur*)

@oprvur

cauocrosr'l

.

_tll

8lt2

i_+

lt_

r0/13

l0/i5

2il

.r_riI



"Nls

nlrt
Par,,lctr .rl14c tll.r n"[ H rl,r ( rvror1y,ln )

Tpy4oerrlrocrb no BHAaM yue6noil

pa6orsr (uac.)
@opur,r

caMoc'[ofl1

e:tt,ttoti

pa6o'r r,r*)

BCCr'()

oriHafl $opna o6yqsHm

JI3 I.II 13 IA]II' (l K CP

3Kc[epr4MeHTaJILHbre MeToAbt 14

MeToAHKH (u rona qucr,re

la':cp r r sr c). Pe:y,r rrar.ut

ucnurrartptfi KaK AaHHLIe An,

nep r,r$ra r<aqu H q HcreH H brx

moAe.nefi.

kl'rolo: 72t72
12t

4
4t0 2t0

s4t6

8

flpuue,rut,rc. JI3 - reKuuoHt{o. ru,rrrra

HccJIeAoBal'eJIbcl(ue .la6oparoptlble 3aHrtrl,tff pa6ora, C - cemlruapu, K - ,;,H)fi4gt4l\yarbrJbre

Ko HC yn b'ra Ll uu ; CP - caM oc.r.ofl TeJr r,r{afl pa6o,ra o6yvarcquxcl ;

3.3 TenaaruKa ayAHTopHrrx lanqrHfi
'l'enaru 

rca reKtlHo u u r, x zann rvtit

'l'a6.;ru 
rta 3

_r\b

pa3Aena

Ns

neKr lt4t4

OcuonHoe coAepx(aHHe
Kor-so

LIACOB
Jlurepa'rypa

tlnr--

trl

I I llosrrc o6r,cKlr,r 1.., notll,te .taAalrH n f4. 3t.nrrr,r r,r-

lraYqilt,re ftccJlc:JOrJaltHrr B rrpouccce pcajtrj3auHlt

KpynHbrx 14HHoBaufioHHbrx npoex.ros.'l"eopur r
3KcttepHMeHr. 9ucleHHble napaMerpt4qecKt,te

HccreAoBauvfl Ha ocrjoBe peuLeHufi 3-D sr:rcHx

ypanuetruii * HoBbre rlo3Mo)r(HocT-H /Ut,

coBpeMeHHOfO ra3oAHHaM 14r{ecKoro

npoeKTHpOBaHlrf

U0

2 2 3ran sr ilpoeK.r.r4po B aHVr A orpuOoix, ., ox, r-*
ra3oill4 Ha Nr u q ec KHx ycr.po fi c.r.n : co rnaco Ba H He

U0

T-----l

i

L

l



Tex H Htl eCKOI-O 3aAaI I 14rl : 3CI(143tI LI i:4 Il poe Kl';

napa M eTpH ri ec Ku e t4 c OJlcAoBit li t4,t Te LI e H fi ii rl

ilpoeKTHpyeMoM KaHaJre Ha ocHoBe 3-D srrsrfix

rraoAerefi c ueJ]bro npHHflTHfl oKOHqaTeJIbHbtx

peureulri no npoer$y: TexLr14qecKarr

lloKylu er lTarlH, ; npo H3BoAc.tBo H CO n pOBOit{Ae H tlc

npoeKTa; nycKoHanaAoLlltbte Hcilbr.raHH, -
nonyqeHHe un$oprrraqaH An, AoBoAKr4

ycrpoficrna.

CorracoBauue'rexLlHqecKor.o 3a4allx Li

scrcagHtrft npoeKT. 3aAaqu 3cKH3Horo

npoeKTHpoBaH Hr. OgHo uepH ure 14 HTerpan brr ble

non y3N,l n H p H qec KI4e M O/I€JI H *TeOpeTH qCC Ka,

ooioBa Anrr noltyqeunl s l-ov npnSlr.lxerrr{t4

xapalcrepilcruK npoeKlr4pyeMoro ycrpofi c.raa.

Barxsocru oueHKu l-oro npra6JrnxeHnfl Anfl

nocneAyr.o rrlef o napaM e'r'pu qec Ko r-o Hccn eAo BaH H rr

teqerrur,r rra octroBe 3-l) assrcl,rx uoAeleii.

llapan,t erp raq ecKne q u cileu H bre HccJ'teAo BaH u,

reqeHnfi B npoeKTr.tpyeMoM KaHane Ha ocHoee 3-D

Brr3KHx uo4elefi : IpoBepKa pa6or.ocnoco6llocrn

nsr6pa r r ir r,r x peutet I u t"t tj r r poeKTt:. or rr'!t \,1 ri3it rrult

xapalfl'ep Hclu rc 6y4yutero yc'rpo fi cr.na.

BepnSrarauu, q HcJreHHbrx MoAeJrefi : nol6op

dl n:n u ec rc u x r',t oAele fi . xapaKTep H3yro uIHx Aa r{ Hoe

t-eq e u he : no16op N,r o.Ie.rr H 1vpfi 1rr s H rH oc.r'H.

nr,r6op o6laclel4 cryuleuHl ce.r.Kr,t; cxo/lhMoct.b no

ceTKe; cpaBHeHHe C Ont rTHblMH AaHHbtMH.

212

2t0

il.3,4,5]

f{orcyrt,teurauH, : Teoperr.tqecKue ocHoBbt

peanH3auHH AaHUOto fl poeKl'a 14 pe3yJ[,.r.il.r.bl

orleHoq rr brx pacqeToB; oilHcar{ He rrpoeK.l'a;

pe3yn bTaTbr fl apaMeTp HqecKHx rzcc,r elo uaH n fi ;

il,4.s1

T--_---_l_-.--

lr
[ 1.4,5]

2lo



-r'cxrruqecKoe onfi canHe npoeK.ra (exltoual

cr4cTeN{ y ynpaBjret{Hrr, cHcTetd br xpaHerr H,t H

noAaqH KoMnoHeHT HT.A.); n npottHocrHbre

pacqerbr; t4Hc'rpyKuul no c6opxe ( u rexuurca

6c:olraurocr-u)l flpol.nBo/lcrgo H conponor(AerrHe

npocKTa. I'll c xo- r ra.na71oq l r bre Hcrr t,tran ur. I_lel u u

3aAaqu 3THX 3TanOB.

Vlcnsranns no4e,refi KaK 3Tan co3AaHil,
14,6)

o6pa:qon rroroi;i TexHuKr.t, YcraHonrpr H c.r.eHAbr

AJrrr npoBeAeuut a:porpH3HqecKux

3Kcnep h Me nro n. AspoA[4 HaM 14Lrecr<ue r.py6 rr -

AIT: Ao3ByKoBr,le, TpaHc3ByKoBbre u KpuoreHHble

'rpaHC:tByKOBbte. cBcpx3ByKOBble, rHrrep3ByKOBbre.

'l'prnr,r lKCnepHMerrtoB. rrpoBoA,.rMblx ua Al{'f .

Burcoxo:ura-qsnui.luule AIT: c pa:punofi

rcaru e po fi , a 2ua6 ar uuec Ko ro c)Karvfr ) y.qap H r,l e,

yrapnbrc c nopulleM. EarlucruqecKHe rpaccbr,

a3pollr4 I raM t4 q ecK ue ]'eJtexKu, JIeTH bre Hc n btTaH Hr.

HarypHsre gKcnepHMeHTbl

floryueHul xapaKTepucrnK MoAenefi u onurusrx 14,61

o6pa:uon -:arepuamulnil oran npoeKTa (utu

uuKna s 6o,'tsurotv,t ripoex.re.) On.r'uqecrcHe Met.oAl,l

BH3yanH3auHu: lll"unpeu-uerog vt

nrrrep(tepoMe'r'pur. larvnrcu u HacaAKH EJn

l43t\,repeHHfl noleil nolHoFo t4 cra.r.t4qecKoto

,,1arr-:reurrii. [4:irrepcrttrl cHJr H MoMen.t.or]

MexallHLrecKhe H .reH3oMeTpHqecKHe 
Becbt,

kI:uepeHue 'ryp6yleHrHsrx xapaKrepHcrHK

noroKoB -TepMoaHeMoMerpHfl. Tepn,tonapsr u

AarqHKH 'r'eflroBux noroKoB. Tenlonu:opsl.

Ila:ep: cfusuuecrcue ocnoBbr pa6orbr r.r csoilcrsa

na3epHoro H3nyqeHnfi. JlasepHue AHarHocrl4KH:

2t1

2t1
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I

I
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pa3Ae

J
t

JlilVlC, LIF, PIF - cxeMbl H nphHqnnbr pa6o.rbr.

MeroA Soralsuoro nrrrHa r43MepeHr4fl

onruqecKoro Kaqec'rBa ra3ogbrx noroKoB. Me.rol

pc3or{aHctio|o rrpocBeqHr}aH}4fl r,r3MepcHt4ri

r.ilrnspcHbtx cnoficrs HepaBHoBecHoro noror(a

I-43a.

-l'enr 
a'ru rca rray u 1 1s-rOaKThqeoKHx saunrll fi

nopfl lloK npoBeAeHul')KCl tepllMerllou).

klroro: 4t0

'l-elr 
a'ru rca HcoJr eAo BareJr bc KH x la6oparop rr srx :aHtru fi

I4:ueperrae noleil noJrHoro H c.mraqecKoto

1a n.irerr nfi r c ny'r'r lofi c Bepx3rlyKonofi cr.pve.

"l'a6nnua 
5

Ta6rrr.rua rl

N!

a3AeJra

J\9

3ar{r't'11fl
I-lauveuonaHue

[(o"'r-ncr

rtacou
Jlulepa'rypa

i
I

I VcrauosrcH H creHAbr Anrr npooeAeHh,

aspo$ u:uuecKHx uccle4osaunfi

(xonclpyxuar. flopfl ilor( npoBeAeHu,

lKcnepHMeIrroB,'rexnHxa 6e:onacnoc.ru)

v0 I.4,51

I

2 
| 

MeroAr,r a npu6opsr An,r H3Mepe 
";i 

---T I /0 -[t 
I J At

' ,oB noroKa ra3a H xr ' I

I 
napaMerpoB noroKa ta3a h xHAKocrH 

I 
f

| (ycrporcrBo H nopflrloK npoRe/reHu, I

li
I rrruepcrrui:r) I ]

, 
i 

orllrzqecxne H rra3epHbre Mero/lr4Kr4 Arur 
I 
lr-0 -lT.fsl

I rr.r:yan,a:a \t4v t4 H3MepeHr4fl flapaMerpoB I I

lr"',;;u.u:a(cxeuu,nro"r";.';ffir. I I

I-lalruenonarr lre
Iio.n-so

qACOB

[1,4,51

14roro: t214

i{

,Ng i*
i pa3Aena 3at lrrrHrl

l4

I

JIn repa'r.y'pa 
I

I

_1

2t0



4, flcpeuclrs aagauuii AJrfl caMocroflTeJrr,rrofi pa6orsl

'la6.lrr.rrta 
7

I

-l
___l

3aAaHul
Cporc nrr4avlr

(No He4enra)

Cpor c4auu

(Nb ne4e.nu)

Flrlrvrcpa po:r,r1sn o tl

llHCuH rrjl t4 H t,t

(n,roayns) 
_

3

B srno"q neH t4e KoM nJleKCHbtx

pac tr cT'l to- rlcc_rl c,ilo ua'teJt t,c K Hx pa6o.l

ll r,lr tortt leltuc o t;tcJu,r I btx

hccreAo Barer bcKt4x sa!'anuit

.5 l0

4,6,7 8,1 0,1 I 3,4,5

7
floAroroera pe$eparon 6 t6



5.'l'cri5,rr1rrii

OLierrxa

I(Orr'r'l)oJrb ycrreBaeMoc.r.Ir H rrpoMexv.r,ortilafl a.t-recT,arIurr rr0 l{Hcr{urrJrrrHe

KaqecrBa ocBoeHH' AHCrrHrlnhHbr BKrroqaer rer<yulufi KoH,rp0nb ycneBaeMocl.H

n po M ex(yro rt H yto a'rrecrarlHro a Soprra e 3arlera.

5. 1'l'eryrquii lcourpoJrL ycfleBaeMocru rro llucrr[rrJrr,rHe

I(o I rr-po,r u H br e M epo np vfr.tt4fl Te Kvulero KO H.l.poJlll

ua8

5' 2 O uet I o,I u t,r c cpeAc't,Ba n poNt exyr.<l.l rt oli arrecra u H u

/{,u nporn're>rryrouuofi arrecrauuH obyuarouluxcrr flo AHCUHrrnHHe o6pa:onau Qorr4
oqeHoqrJbrx cpenc"rs B BHAe KoHTpoJrbHbrx BonpocoB.

[lpuuepHure Kor-n-ponbHbre Bortpocbr :

I l) t'altst H HayqHbte HccJIe/loBattH,, 
' 

IrporieccL' peajrH3allrlr.r Kp,,rrrr,rx r.*{rroaarlr.rorrrbrx

rrpoeto'on,'l'eopult H 3KcrrepuMerrr,

2. t{ncresHsre napaMerpnqecKne hccneAoBaHufl Ha ocHoee peuennli 3_D srsra,x
ypanuenafi

3. ?lauu rrpoeKTupotall4tt u or.pa6orx,1 cjroxrrbrx rl]:lorluHaN.l.tqecKHx ycrpoilcre
'+' c'tlt'ltacosauHe'l-exHHtlecKOI'o 3aAariHfl l,r gcxult-rsni flpoeKT. 3a/Igr1y3cr(H3roro

Ipoer(THpoBa{l/lfl.

5. O4rron,tepHure uHTerpanbHbre nony3MrrhpuqecKHe MoAenH.

6' flaparrlerpHqecKHe qHcrel{HLIe ucc'ne/lollaH ust teqeuui.t B rrpocKT'upycN{oN{ KarraJre rra

ocnoBe 3-D eterux uoAelefi.

7 . Bcprzcpr.ilcarlHfl rrHcneHusrx rrloAelefi .

8. /{oxyuerr.raqurr npil peanu3arluH npoeKTa.

9. I Ipon:ruo71c'r'Bo H conpor]o)r(l{cu}4c rrpoel(.r.a.

I 0. I Iycr<o-HaJraAoqHbre ucnbrtarrr4l.

I I' I'lcnsr,aH,, MoAenefi xar o'ran co3AaHl* o6pa:qoa Hoaofi .r.exHHKu.

I2. Yc'ar'rorlK, H crelrAbr Anfl rrpoBeAeH,n a:po$r.*nqecKr4x sKcrrepHMe,.ror}.

-fa6.rrr.r

I tlrr,q Kc.,H1'poJl,Horo
l

i ,!,epoilpHfl.r.tn
I

I

I Vcrrrl,rii orrDoc
l

I Vc'rut,ri.i onpoc

HauN4euoBarr he

Cpor

flpoBeAe trHrl

(Nl rre;telru)

l0...----.-.--._-*_--

Korrlpol upveu r,rii

o6t,el't

(NoNo par4e"rron)

l-3
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13. ArpoauHaMHqecKuelpy6ur - A[T: Ao3ByKoBbre, TpaHc3ByKoBbre H KpHorerrHble

'f paHc3ByKo Bbre, cBepx3ByKOBbte, rfl nep3ByKosbre. THnsr 3KC nep HMeH.to u.

npoBoAl4Mbrx Ha A[T.

14. Br,rcor<oeH'ralsnufiHrre A!T: c pa3prAHofi xarr,tepoi4, aAHa6a.rH.recKoro c)r(ut's.rr,

y/1apHbre. yAapHbre c ropulHeM.

15. 6arr;r r'rct'llLtecKue rpaccbr. aSpollunaMuqecKuc'reJre)r(Kr4. Jrerubre 14cnrrr.r.anHrr.

I6. ornnqecKfie MeroAbr BH3yaJrH3a\wn: [hnpeu-naeroA H ranrepr.pepoMe.].pi4rr.

17. !ar.rrarH H HacaAKH AJrfl H3Mepelz4n nolefi noJrHoro H cra-ruqecxoro Aau.neuui.r,

I8. l'l:lrcpettttrt cH.rt l.r r\4oN,relrroB - McxailtzrJecKHe u rer,r:]oMC.r.pl,rrrco{rre Bechr .

19. I,l:nrcputlre 'ryp6y;renrnbrx xapalfl'epHcrHK rrol.oKon -.repMoancN4oMerpHr.

20. 'feprraonapbr 
t4 AarquKu rennoBbrx noroKoB.

2l . Ten"nosH3opbt.

22. Ilazep: (ru:nuecrcue ocHoBr,r pa6orrr H csoficrBa na3epHoro H3JlyrleHHr.

23. Jlzr:eprrbre /luarnocrnxu )1/JVC. LIF'. plF - cxenar,r H npHr{tlr.jrrr,r pa6or-ur.

24, Meroa $otcanrHoro nrrHa - fi3MepeHhfl onrr4qecKoFo KarrecrBa r-a3oBr,rx rro.roKOrj.

25. Me'roa pe3oHaHcHoto npocBeqABaHVfl - H3MepeHurl 14HBepcrrbrx criorirc.r.n

[repaBHoBeCHOrO nOTOKa ra3a

5.3 O6pa:onareJrbrlbre rexHoJroruu no AHCuurIJIHrre

O6yueure flo Ar4cuHnnHFIe BeAerc, c npHMeHeHr.reM lqroKoBo_r.p_vnnoBr,rx c

uc no.rr r';o sa u re lr u uOopu auuorl rt stx lexuoloru fi

flpn ocvuecl'BJreHHh oOparonalerbHoro npollecca no AucurrsJrHr{e HCNOJIb3\/IO'fC'I

npe:errraqnfi

cn eAyroruue ra rr$op rt,, aqra o HHo-TereKoM M yH U KaUhO HH bre rexHoJrorfi H :

Becs reruuoHssrfi MarepHan npeAcraBnflercfl B BHA. noApo6urrx

(c,rercrpouur,rfi suA rcypca )



6. Yq E I; I{ O -M E'TOAI{TIE CK OE I,I I,IH (D OPMAIII,IOHHO E O EE CtI E TIE I{ T4 E
rtI{cIII4ILTI,II{br

6. I Ocrrosnou rr."pu.rypa:

'fa6,ruua 
9,\9 

i

rtln
Au-r'op

l\4a.,rsxoH Il.M.

I(uce;res 14.A.

Op,rori A.E.

Ma,rr,r<oB B.M.

I(race,res I4.A.

Opron A.E.

['{:ra'r'e.irr,c.rno

EfTV-<BoeHMex),

CTI6

6l-TY-<lloern e^i,,

crl6.

Bsrcurar, urrc.

Mocrcsa:

i loloc

Mocirna:

AMt( IIpecc

fol

uz)lauust+

Jra3epori)

6.2 Aorto.rr Ir r{'r.eJr r,rra g Jr Ht.eparypa :

I-laH Nr eHOealrHC

[]oco6ae n npr,,r^icnru
'3atm1'u:aM : <Oclrosl,r

npoeKTr4poBaH H,l npoTOr.t Hbrx

I'a3OBbtx Jta3epoB)

Yqe6uoe noco6r.re : <,I-a:oaa,

AHHaMHKa pa6ouero KaHana

cBepx3ByKoBbrx ta3oBbrx

I'lall lrg rouaure

I-eopelu ue.,,r. uii*oo,

ncnrrraHafi n

3KcrrepHMeHTar bHalt olpa6orxa

c_rto)t(r I br\ ].ex I r t1 rlcC Kl.tx c Hc.r.eM :

yue6rroe rroccl6uc lJll BV3()rl

(736 crp.)

lan,Vf e lVirprr;i*t,,, 
^;**

l'a6nraua l0

A;tcxca rrTlpoBcKarr

JLII. n ;rp,.

-rl
I Mypauxl;,nT.V.u
I

I ap.

['o]l l.n,Tauus

Teoplu ra:,.,repeH,af : yra6r"a

noco6ae An, By3on ( l5l c.rp.)

] Earoopxrr I3. K.

aM H3Mepr1.t'cJIr)nbrx t.exuo.tot.nfi :
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Poron 8.A.,

flo'rrrK ['.f..

yue6uoe noco6uc AJl, By3on.

(205 crp.)

Mero4urca H npaKTHKa

Tex H Hqec Kt4x SKCneph lvreHToB :

yue6noe noco6ue. (288 clp.)

Mocxsa:

ArerAeurar

6.3 )nexrpotltlhtc (o6pa:ora'rcitbnLre, urt$oprvraqHoHHbre, crtpaBoqnbrct rroprvrzl'r.rrr]rn>re u

:'.rr.) pccyllcr,l:

l. ]:ttU//eJar:bggk,cglrl - 3"uexrpouno-6u6,ruorequar cucreMa H3Aarerrbclsa <JIAllb>.

2. 3rrerrportrtble pecypcsl 6ra6lnoreKu HFrcruTyra Ha cafi're Iibrary.voerrmeh.ru

7. MA'I'E,PT,IAJIbTIO-'I'EXIII4TIIiCKOE OI;t'CtIET{EI{HE AI4CI(I,III-]I14HbI

7.1 CIIeuna;lrt3[IpoBanllbre na6oparoplru (n rona qilcJre Hayunue) fi KJraccbr. oclor]soc

y.rc6rr<le o6<l;lluonaHue (rconrnJrcKcbt, yc.rauoBKu ll creugsr):

I) f'a:ortnrlaMuLlecKal :ra6oparopur xar[e4psr A9: Ao3ByKoBafl 14 cBe l]x33vr(oga,

a3poAl.lLIaMuqecl(He rpy6sl, ocHauleHltbre reHeBbrM onrhLrecKr,rM rrpu6opon,t I,,lAB 15 l.

cpeAcrBaMll l',3MepellHn v 3anhch AaBneHH, B noroKe ra3a v Ha floBepxiloc.r.t4 reJl,

a ) p oI H H a i\I It q cc K H i\..1 t.l AB)' x Ko N{ n o I re r t,r.l I l,l M H Beca M r,t.

2) Jla6opa'rolttitt AlmaMw(H pa3pe)Keurn,rx ra3ou xa$eapr,r A9: 6aporcaNlepa. ocnaluellrlg

npraooparvrr.t An, H3N,repeHH, nJrorHocrH B noroKe pa3pelr(eHHoto ta3a.

3)'lenrorexnHrrecKa, raOoparoprr ra$egprr ,{9.

4) |iot\t IIt,to'r'epttt,tit t.-'titcc r.a(relpr,r A9: pa6ouue Mecra, ocHauletrubre KoMIrbro.r'epaMH c

Ioc'fylloM r klnlepuer, npeAHa3HaqeHHbre An, pa6olsr B 3JteKt'porrr.ror:'r

o6pasona're,r rHo fi cpeAe.

7,2 Cperyt'sa o6ccnc.reurrl ocBoeltHrI llr.{crlrrnJtHrrr,r:

l. Izixerlt nporpaMM CA[:j+extro,!orHil, nN{ercur,Hec, Ha rcadlclpe A9 r] Jl.rLlc}nl.ronrror\l

noJlb3oBarlHlt. Cocras naKeroB, AocrynHbtx AJL nHqeH3HoHHoro Hcnorb3oBaHHfl MeHfle.tcrr rl

cooTBeTcTBHH c nonyqerrHeM Hnu HcTeqeHneM cpoKa nHueH3Hr4.

2. Kypc :tcr<rpui u nr.li(e npc3enratlHi.i (15 npe'.ren.rartnii)
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