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I-[enrrr,rz ocBo eHLrr AucrJlrrru
TEXHIIIS'I .f,BJI.'IETC' O3HAKOMJICHI4E

no3Har(oMrrTb c IIpr,IHrIVrraMI,I yCT

Jla3e,pH.brx TgxHoJrofr4qecK[x IIpo
MbrrrrJreHr,r.rr v Qopul,rponaHzx
I{CC[eAOBaTeJrb cKt4 X r4 [paKTr{qecKr4

2,. MECTO N

l\anuan Arrcqv nnprHa orH
rroAfoTrlBKr4 Marr,rcTpoB lro Han
<< O cno er6l coBpeMeHrrbrx rexHoJro
oa3trpyeTcfl Ha paHee [oflyqeHrrbrx
MeroAo,[ofus na3epHofi rexnzrz u
cpeAcrna rasuepeHzfi napaMerpoB Jr

TEXFIOJIOII4qECKI,IX KOMIIJIEKCOE)" (C

3. KOMTIETEHUI,IU O

B pesytrra:re ocBoeHr{q Ar4c

peyrbrrerbr o6pa:onanru:

3Ha'ru:
- r<nercclr$uKarlurc orrrr4Ko-sJreKTpo

- ocIIOBIIbIe Tr4rrbl 14 xapaKTepLICTUKpI

- sJreMer{THyro 6a:y na^aepnofi TexHrz

- olAenbHbre TIIITbI oITrzr{ecKr4x.

oco6eHrrocrtr nx KoHcrpyKrlr4rr, Tex

sKCrrJryaTarlr4rr.

Vuerr:
- nr,r6pam neo6xo4rarurre M

pa:pa6crrarb HoBbre MeroAbr, tzcxoAs
- I,Iclol[b3oBaTb ofl.ruqecKue KOHT

OIITOTEXHI4KII;

- [JraHr4poBaTb sKClepr4MeHT AJrs rr
TexHrrqecKoit sagauu;
- rrpuMeH{Tb [paBrrJril TexHIrKr,I

B.naAerr:

- anaJrr43 oM Srzsz.recxzx .snreHzft s

- AHAIII,I3 OM CVI.CT EMATII3ITPO]]AHIZ,'I HA

- ucIIoJIb3OBaTb coBpeMeHHEIe Tex
npo$eccuonanruofi o6nacru.:

- HaBbIF:aMII IIpOBeAeHI{r gKorrep

ooopy,4o BaHprfl Arr5. zccneAonaHzfi

Hasr,lKlr:

qECKVX

UB

1. UEJr O CB O E HVfl NVIflII4TI JII4HbI
Ocnonrr coBpeMeHHbrx rexHoJrorzfi npoa3BoAc

cry.qeHTa c pa3Br4Tr4eM na3epHofi :rexnolorurz
ftcrna Jra3epHbrx ycraHoBoK, oco6eHHocrbro rex

n neo6xo4r{Mbrx 4nr $oprvrapoBaHr.r.s HocJreIoB
orpaoorKu HaBbrKoB, neo6xorzrr.mx ilns.
pa6or.

crlr4trJrr{Hbl B CTpyKTypE olrotr Bo
g K 6agoeoft qacru OIIOI. flporpatrnra rpe

zro <JlasepHa.f, TexHLrKa rI Jra3epHbre rexHoJrof
rlpor43BolcrBa na3epHoft rexnzxu)) rrr4Taerc x so 4

3HaHr.rrx cryAeHToB, npzo6pereHHbrx B Kypcax (
Jra3epHbD( TexHonorr{fi>, <OnrogneKTpoHr4Ka), (

I4snyqeHr.rf, >, < O cHonrr KoHcrpyr4poBaHrr{
creMbr las epnofi noJryrrpoB o4nur<on ofi HaKaqrfl4 )).

AIOIIIEIOC.fl, OOPMI4PyEMI,IE B pE3yJI
OCBO IJI1Ifl , AI4 C III4TTJII,IHbI (M OAyJrrI)

nrr o6yrarorquftc_s AoDr(eH .4eMoHcrprrpoBarb

rrx npz6opoB v na3epHbrx rgxHoJrorr4rrecKlrx lt
Jra3epHbx cr.rcTeM;

; TexHr.rKy 6esonacuoQTrz rrpu pa6ore c JriBepaMrz,
cBerorexHrzqecKr4x 14 Jra3epHr,x npu6opon Ll

JIOIIU NPOLI3BOACTBA, A TAK}I(E YCJIOBII{ I4 M

r.rcc[eAoBaHu.tr, rvro4z(fraqzpoBaTb cyrqecTByro
3 3aAaq KoHKpeTHof o t4 ccJrelo BaHLrfl:'

nbHo-r{3MeprzrenrHbre upu6oprr Anz:" perxeHlr,a

eHr4.s AaHHbrx c qenbro perxeHrzs onpe4eleuuofi

Hocrrr nprz pa6ore c rexnuxoli,

Hr4qecKlrx ycrpofi creax u cr4creMax;

o -TexH[rrecxo fi un Q op Mar\vlr i

cpeAcrBa u zH$oprraarlr4oHHrJx TexHoJr

EHTA C yrreroM nu6opa orrrrrMaJrbubrx

MarepvanoB r.r r.I3Aenr4it us nux

HOI4

TEXHI4I(I4,

I4 IZHbX

bcKoro

IIHEHI-{,tr

Anfl
>' Kypc

MecTpe z

eToAbr I4

pH6rx

ATE

CTEM,



- odpa6orKa nonyqeHHbrx pe3yJrb

HayqH.srx 4auurx/pe3yJrbraroB ;

- BeAetJHrr 6u6truorpa$zuecxofi br c rrprrBneqeHr4eM coBpeMeHHrrx uH$opua
texuolorrzfi;
- ilpeACTaBJIeHLI.[ LITO|OE

o(f opiraleuubrx B coorBercrBrzr4 c r.r ercqr{Mr4 cr rp e6on aHrz flMLr, c [pr4Breqe]lr4 eM
cpeIcTB peAaKTr{poBaH[fl 14 freqaTr.r.

Lls y'ueurze Ar4 crlr4 rrnr4 Hbr Ha Ho Ha Qopruuponau[e KoMrrerenqraft :

zveciryo AoKyMeHTarIurc, BKJrroqas r.rHcrpy
- cnoco6nocrbro cocraBr{Tb re
gKcrrJlyitrarlI{I4, Texl{krKe 6esollac pI 3arrlkrre npu pa6ore c na3epHbrM r,rsJr

B, aHaJrrr3 r{ ocMbrcJIeHI,Ie ux c y.rdrola Iald uuxct

uHoft pa6omr B Br4Ae orudron, peseparon,

rlporpal{Mbr racnrnanrEft , TexHr4 e ycnoBuf, Ha rrpoAyKrlrFo (ilK-8);
- cuoco6nocrbro [poeKTrrpoBarb, BArb Lr BHeAprTb TexHoJlofr4qecKr{e rkl
pexr{Mbr rrpor,r3BoAcTBa, trTb KoHTpoJrb KaqecrBa na3epHbx npu6opon, ,
KoMrrJreKcoB vr rrx gJreMeHToB (IIK-9
- cnoco6uocrbro paspa6arursau Hr4qecKr4e 3AAAHLIS. Ha rrpoeKTr4poBaHr,re II eHufi,,
ocHacTFlr4 14 CnelluaJlbHofo rz rrpeAycMorpeHHbrx rexHoJroruefi (lIK- 1 0);
- cloc0oHocTbro pyKoBoAr{Tb MI4 fIO AOBO,4Ke rI ocBoeHllIro JIa3epFIbIX TeXHOJT vI t4
TexrtpoqeccoB npor43BoACTBa Jra3epH rproopoB, cracreM rz KoMrrJreKcon (lIK-11);
- cnoco6nocrbro p)'KoBo,4trrb M, HaJraAKofi (rocuEponrcoff), venbrraHuflvrlr v c

14 IIO

HIuIeM,

IIEI4 B
sKcnJryutrarlr4ro olbrrHrx o6pa-:qon a3epHbrx npra6opon, cr{creM v KoMrrJreKcon (lIK-12
- cnoco'dsocrbro pa3pa6artnarr Abr r.rHXeHepHOfO rrpof Ho3rzp oBaHr4fl H Ar{arHo cT K14E

MOAeJrr{ cocTosHr4s na3epH6rx IIpu
(rrK-13.);

cI4CTeM I4 KOMIrneKcoB B npouecce I4x 3ncrrJrv n

- cloco6Hocrbro paspa6a:rrrBarb r.r

oKcrreprzMeHTaJrbHbx uccreAosauuft
(rK-1a);
- roronuocrbro K paspa6or:r<e rex
(rurK-4).

orrTIIMLI3r4pOBaTE rrpofpaMMbr MoneJrEHbrx I{
Jra3epHbrx npz6opon, cucreM, KoMlJreKcoB 14 Tex

I{ I.I3toroBngHrz{ orlTr,r.{ecKofi (naseoHofi)

4, CTPYKTYPA I,I AEPXAHT,TE Arrcqr4[Jrr4Hbr (MoAyr.fl )
O6rqar rpyAoeMKocrb rlbr cocraBJuler 5 3aqerHbrx e.4rzHl4rl, 1g0

PasAer (rerr,ra)

AIICqUTIJII,I116I

yte6uoft pa6orrr, BKJtoqa[
snyro pa6ory cryAeHroB

I,r rpyAoeMKocrr (n uacax)
O6r,enr

Y're6uofi
pa6orur,

c rrplrMeHeHr4eM

rrHrgpaKTHBHbr

X MCTOAOB

(nuacax l%o)

TeKyu{efo

MOCTI,I

yrovuofi

Mo4ym l.
JIa:eprnrre
TEXHOJIOIIFIECKIZE

CI4CTEMbI.

Vcrpoficrno,
pador.a v
napaMerpbr



Orrrlqecras
cI4C',UeMa B

Jra3epHbrx

TEXIIOJIOIIIIICCKIIX

ycrerHonxaxJr<oMrrJre

KCall.

Mozrynr 3.
O6opy4onaur4e Anfl
Jra3epHbrx

rexrronorufi

Cogepxaurre Av crlnfiJrr{Hbr
Jl.ercquu

1. Bne.qenne. Ocuoeurre Hrlrrlr p irBt4Tr.r.rr coBpeMeHHbrx rexHo Jro f 14 fi npu
gKonnyaTauJdn aBuar\voH PI TEXHI{KI4.

2. KuaHronrre pa3MepHbre

3. Kpzcrartnrr.
4. Tenrosrre ceoficrna rne
5. Onrra.recrclle KBaH,roBbre fe eparopbr.
6. llonynpono.qHr4KoBbre M r.{ r4x rrpI4MeHgHIIe.

7, Kprzcrannu co csoftcrealar4

MoneKyr.spr{bre Ma.TepuarrE r

ooycJroBJreHHbrMt4 aHr.r3orpolzefi . Vnop.f,Ao-rreHH

8" Marszrurre ceoficrea ne sa. Texnorornqecxnft KoHrponb crpyKrypbr
S eppouarur.rrHbrx Mareprz

9" Onrra.recKue csoftcrsa rcu

B COBpeMeHHbrx TexHoJIOfr4gx.

- )Kkr AKr{e Kpr.rcTanJrbl.

oB.

TEJI,

TEJIAX.

orufi,.

10. VnpyrLre BoJrHbr B

I 1. llucrpyMerrrbr HaHorex

4. llccrenosanrde rBe

5. tr4ccteronaHr4e rBe

YnrrpasnyKoBr,re xone6anus.

12. llnasueHHbre rexHoJrorr4pr.

1 13. Marep ualr:';r HaHorexHo

14. KonraKTHbre r.r repM TICCKIIE 
'BJIEHI{'.15. PeurreHoBoKar crreKTDocK PIg. HAHOMATEPUAJIOB.

16. CnenrpaJrbnbre MeroAbr rr BAHLrs. CTpyKTypbr HaHoMarepr{aJroB.
17. BaxyyMHbre cvcreMbr 14

Jl.a6oparopHbre pa6orur
1. IOcruponna na3epHoro I43nyrraTels

nHoft rorepeHTHo crr4 Lrcnylrenrrs. nas ep a2. Irlccne4onanue npocrpau
3. I4ccneAonauue oco6enu a IIp o cTp aHcTB eHHOTO p aclpo cTp aHeHr4fl, r43nyrreHr4 a3epa.

HOJIOfl4LL

na3epa B pe)Kr{Me cno6oAuoft feHepaur4r4

Jra3epa B pe)KrrMe naccasHoft Mo4yrrflr\uu
rl;r alcrr.ruecKne 3 aHfl Tuq
1. l'IurerpanrHbre cxeMbr B M zr<e. llpuueHeHl4 e, TexHoJrofrlqecKze

[pooneMbr, flepcrreKTr.rBbl BLl"tI4g.

2. llonyuponollHr4KoBbre yKTypbr. I4wopux co31alr^prs, TexHoJrofn b, rrpu
6asa.

3. Tyunelr,Hrrii uur<pocron.
rrprrMeHer{r4r.

3uqecKr4e npr4Hllr4nbr. TexnolorzqecKhe acrreKTbr

Keauronrre [poBoJroKr,r r{ llp o 6neuu 14 Ao crr4 )r(eHr{r.
(Dyuepeuu 14 HaHorpydxu.

4,

5.

6. BrrcoxorerraleparypHas cBi poBoAr4MOCT6.



9. [po6Huft xnanronuft e1pfr

10.

11.

tt\,

13.

Izl.

1 :;.

1 (;. flonynp on o.4Hr{KoBbre

6asa.

I 7. Tyuuentuufi MrrKpocKorr.

npr{MeHeHrrr.

18i. KsauroBbre rrpoBoJroKr4 14

19. @ynnepeHbr r.r uauorpy6rcz

20. BucoxoreMrreparypHarr c

2 1. CernerogJreKTpzKr4 kr ux n
2'2. fIpurv.eueHlr.f, s (p S erra
2'-) . [po6w,tft Ksauronrrfi

24. 3nexrpoHnurfi rapaMaru
25. Qusu,recKr,re ocHoBbr npr.rH

26. @euroceKyrrAHbre na3 epbr.

2'/ . KaarroBafl r(plrrrrorpafrux.

28. KnanroBa.f, TeJrerroprarlur.

c,OyqeHr,re B MilJrbrx rpynnax (
rt3IB1n( zlv rpdx uenoner);

case-study (nonyueuue Ha rr

3a4aqu rz rny6oxofi npopa6
MrMlrrarlrroHuoft rrao4enra) ;

llpr4MeHeHr4e MynbTr{MeAUA

n.pr{MeHeHr4eM KOMrlbror,epH

iloMoulbro rrpoeKTopa unrz 38
T{SXHOIOTI4'I l)A3BnTHfl
Kpr.rruqecKofr oqenxz

6. OIIEHOTIHbTE cPEn
ilPO]VIE}ITYTOqH

Ar4CUrI[JrI,IHbI I4

CAM

E.

CernerosreKTpr.rKrr Lr ux rr
llpurueueum s(f Sercra,{x

Slexrpouurrfi uapauarH

Ozslz.recxl4e ocHoBbr TIDI,I

(D eurocer<yuAubre na3 epbr.

KsaHron as r<prEnrorparp ur.
KeaHronafl TeJrenoprarlzr.

I4HrerpallHsre cxeMbr B M

IIp o oJIeMbr, frepcfleKTI4 BbI

Bontrrocrr r< pefiruHr-KonTpoJrlo I

MEHEHII.f,.

t1

Xorna,

uft pesouanc.

rroB xpaHeHr4fl n repeAaqr rau$opuaqrzu.

KpogJIeKTpourrKe. IlpraueHeuv e, TexHoJrortz.recKIae

I4w opula co3 naHr4tr, TexH o norr4 r.r. n

pl3lrqecKlre nprrHrlrrnbr. Texnolo u4 rrecKr4e acrr eKTbr

rcu. llpo6neMbr 14,4ocrrrx(eHr,rr.

rrpoBoAr4MOCTb.

MEHEHI,Ig.

Ha.

Xolla.
pe3oHaHc.

noB xpaHeHntr v nepep.avur zn$opMa\r4.pr.

5. OEP TEJIbHbIE TEXHO JIOIIIII
HeHr.re ua6opar:opurrx pa6or B rpynnax

qecKl4x 3aHrrlr.f,x y-re6urrx KeI4COB C

fi npo6nenarr pa^:pa6orKr4 t4 peanu3ar\r4v

rexHolornfi (npone4enue neKrlrzoHHbrx

npesenraqzfi v AeMoHcrparlrroHHbrx

rrecKofo MbrrrrJreHr.rr (upznzrue cryIeHTaM
Hbrx rzMr4 r4Mr4Tarlr4 oHHrrx nao4eleft ).

LJIA TEKyIIIEIO KOHTPOJI^tr yCIIEBA
14 ATTECTAIIZU fIO I,ITOTAM OCBOE

EEHO -MET OII,ITIE CKOE OE E CIIETIEHI4
.flTEJII,HOIZ PAEOTbI CTYNEHTOB

Pefiruur-xoHTpoJrr,

BKOT4

o14

saH

ponr4

fi;

B



1, SuexrpoHHo-4rrpounuft

ocHoBe.

2, ConperuenHbre rexHoJrofu

3. Maxpo Mr{Kpo rr HaHo

HaHOMaTeprraJroB.

4. I{cnonmonaHlre caM

5. llpznqznpa6oruryH
Bo npocrr lc pefiurur-KouTpoJr

1. llpznquupa6ortr aroMH

2. llonynponoAnr.rKoBbre

3. Yruepo4Hsre HaHo

4. MuxposlenTpoMexaHr4rrec

5. llpzuenerure HaHorexHoJro

6. llpzHqunuaJrbHar cxeMa

7, Henrzneftna{ Bocrrpr{

llon:pocrr lc pefirunr-KouTpoJl
1" fenepaqrzx rr cMerrrrrBalrrre

2 " flpauqunu eurb:aas. cxeMa

3" (Drsrzqecxne ocnonu 3MP
4. Cnepxupono,4r{Mocrb 14 ee

5. llpaxruuecKpre [pr{MeHeH

6. ConperraenHsre cnoco6rr sa

7, llpzHqzn pa6orrr KBaHro

1.

2.
,1

4.

5.

6"

oo.

9.

10.

I1.

t2.

Kaxue crpyxrypbr B ene

pasuepuocrz?

9ro n fru:uxe Ha3brBaror K

r{ro e Szsuxe rroHr4Maror

Karrze LI3MeHeHI,Ig B g

Hnsr(opa3MepHbx cTpyKTy

IlepevracruETe lB BecrHr;re

TOIICK.

Kaxrae rexHkrrrecKl{e

nvreft u roqer<?

Karoe cnoftcrso BeruecrBa

flBlreHvrs. o Srscuserc_f, r(Ba

B lcarux ycrpoficrnaxvc
cBepxlpoBo4zruocrz?

V:ro uoHzlr aercs. u Susure
nurtelttrrx u nenzgefiutrx

3a.rel,{ HyxHr,I cBepxKo
r{ro raroe cBepxr43Jrf{eH

B .rel,{ cyrb KBaHToBofo xra Xonua r.r B KaKr.rx ycroBr4sx on 6ru o6HapyNe

xo4. OcuonHrre npu6opbr Mr4KpooneKTpoHr4Kr4 Ha

rlpor{3BoAcrn a u c6 opro4 nonyflp o B oAHrzKo Bbrx

crpoeHrrfl BellecrBa. Knaccufr uraqzr

I43Ar\nI4 B HaH OTeXHOIOU.ISX.

MrzKpocKorra.

Nb2

Mr4KpOCKOrra.

, IIOJIyqeHI{e Iz [pI4MeHeH!r9..

bI, IIOJIyqeHpIe I4 IIpI,IMeHeHVS.

C CI,ICTEMbI.

I,I B MEAI4IIIIHE.

Csoitcrea na3epHoro v3ryrrenLrfl ,

u nelzueftHble onrllqecKlze cpe.4bl.

J\!3

epa. CnoficrBa na3epHoro LrsnyrreHfis.

SIIP

pocKolr4qecKlze llpotBneHrz.f, .

cBepxlpoBoAHrzKOB.

, xpaHeHl4.f, 14 BOCrrpOrr3BeAeHr4{ AaHIIbX.
fo KoMrrbroTepa.

Boupocrr K sK3aMeHy

Hr4Ke Ha3brBaror crpyKTypaMrz nouu>xeuHoft

uacruqeft ? flpune4rare rprzMepbr.

oA XII.4KO -KpI,ICTaJrJrpIqecKIrM c o cTorHLIeM B eIIIeCT

IO SneKTpoHa BHOCr{T OrpaHr4r{eHr4e efo ABr.In(eHu.{ B

?

lonyqeHrzfl feTepocTpyKTyp, KBaHTOBbTX H

co3AaHbr Ha ocHoBe feTepocTpyKTyp, KBaHTOB

BaroT cBepxlpoBoAr4MOCTbrO rr KaK rrp[poAa
reopnefi?

b3yrorcr 4xose(p conoBcKrre sJreMeHTbr

nenzuefi Htrrutl cso fi cr natvtu? flpun e4ure rrpr,rM

poqeccoB.

JrirepHbre zvrnylrcu?



flovevry flBrreHLrs. -fl MP rz

BerrlecrB u vx ceoftcrn?

Kaxze napaMerpbr cne
nrolexyn?

15. Ilepevucnrzre ocr{oBHbre

B .rervr cyrr ocuonHoft
o6reuuoe uso6paNeuue

C(fopuynupyfire 3aKon

. B qeNa cocrolzr ocHoBHa

KBaHroBbrM 6urona (xy6

B .{eNa cocror4T npo6nenra

Tnep4orenbHF,re Jra3epbr.

napaMerpbr ryqKoB. I4rvr

"JIIOMOHIIKC " cepura JK
Jlarepnr Ha yrJreKr.rcnoM

xapaKTepr4 c'trrKa, cno co 6rr
v cllocoobr oxJIDKAeHr4r,

9.

8.

6.

4,

5.

1

flprzueHenue rra3epoB B

Irlunylrcur,le CO2-
Cpe4uze nrrKoBr,re Morn,H

3xcuuepuue naseprr. KrF-
flnrzua BoJrHbr rr3Jry reHI{{,
TexHoJror[z o6pa6orrv.
llolynponoAHrrKoBbre Jr

Vlunapzaur nyrra. flepc
B CXeMaX HaKaqKII'rBep

Jlasepuar roriorpaQux.
CIII4TbIBAHI,IE: CXEMbI

o6pa6orxz uu$ oplraqlrz.
Jlasepu B crrcreMax K

nasepnoft [ocaAKr4

oQralruolortrvi o6
aKyryHKTypa; pe3auae n
Jla":epnax o6pa6orna M

r43roroBJreHze (funrep n
ceroK rz pelJrrzK; cxpaft6u

8. YIIEEHO.IVIETONPI

Baxc E.{. llpalcrzr<a
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