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tr4syvenue .qr4cr{trrrJrriurr (OcHoBbr rprzo:ra,rnorpa$rzfi) cryAeHTaiv+r4 Ha[paBJr
tonrtl <HaHorexHojrofriu r.r MrinpoclrcTeMHar TexHr4Ka) flpelnonaraeT [$rry.19117t t

1, IIE']Ib OCBOEHII'I AIICTII4IIJII'IHI,I

I4syleuue ,4r4cqunJrI4HLI npeAnoJrataer Harlzqr4e cf ytr4al.reura,rtgblx 3lraH
tBopurzpyorca y cry,qenToB npfi r.i3yqeurzr.i npe4rrrecrByrorqux aacuurrJrug 6asonofi

poBaHHoro upeAcraBJIeI{I4s o saxouoMspnocr.rx aroMnoro crpoeHr4r npuoia.n:ron, rax c:
cTpyKTypHEIX TI4IIaX KpACTMJTTZqeCKZX Be[IeOTB, 3uaHr.re SJreMeHron u onepaquli c

I(pr4cTaJIJIOB, OCHOBHbIX CTpyltTypHbrx TT.IIIOB I(pI4CTaJrIrZqeCKr4X Bor{ecTB, oBJIa,qeHrre
(pr.icrMJrorpaor4rrecKr4x pacqeTon. [ucquunuua tBJlrreTcs reoperuuec{oft ocuonoii
TexHoronrqecKofo oryqeHr4q HaHocTpyKTyp Beplbrx TeJr, a Tar()Ke v{ro4oloruuec
Anr Moaenr.rpoBaglrn fipoqeccoB o6pa3oBaHur Hal(racrepoB.

Ile.rrrro ocroeuur Iucuur .iHbr tBr.sercr r43) rer{t4e reoper[qeoJc4x ocHoB I(

ryaOur4 14 rgr4cranJro$r.r3r4xlr, pacr{phrrr4e cBr3u Me}rqy crpyrrypofi u cndficrnartu npl
CI{IZX TEII,

3agavu gucqltu;ruur,l:
i sHar(oMcrBo c reopueft npeAcraDllgHH.s rpynn c]iMMerpr4r4;
. ri3yqeHrre greMeHToB u olepardnfr cuMMorpr-irr Kpr4crannoB;

. floJryqeHrre rpaKTuqecKrax HaBbrIroB MareMarl]qecr(oro Jz KoMr6rorept-to MOAEJII.i-
poBaHr4r rrpoqeccoB Ier4craJrJrooppa3oBaHurl u QopMrzpoBal{I4rr HaHo B,

2. MECTO AI{CUIITIJII4HbI B CTPYKTYPE OIIOII BO
,{ucqzuuna (OcHoB6r r(pricrairJrorparlluft)) orHocarcr t< o6asaleltutnra

napuarunnoil qacTa OIIOI noAroroBrot 6ar<aranpos rro HarrpaBneHr4rg <FIan
Mt4 I(pOCIiCTeMHag TeXHI4r(D).

npouecca
6eL:oii

:uxa>, <MarenaarrrK ), a rar(xe II4crILilJrzu Baprzarunuoft uacru: <Bnegeul4e B HaH OJIO-
rzro>, <IteaHronafr 14 c'turvcru.tecrcaa tpustzra>
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BbmoJrHell14r4 nstnycr<uoft nnalu$uttaqraounoit pa6016r,

3. KOMTIETEHIII,II{ OEYqAIOIIIEf OC.'I, OOPMI4PYEMbIE B E3YJILTA

1) 3uarr: ocuoBr{yrc TepMauoJrorr4ro rr r{oMeurorarypy (pacranrofpfrrfua, cno
craBreHrzr rcpucra,r,n:rorpa$uqecKrzx rpyln crrMMerpur4, ocuoBHbrg saro{ouepnoc.ta
oTMJTOB rZ r.ix trtopcpo:rorur4; 3aBr4grrMocTb xapal(Tepa Kpr4cTaJrJrr{qec(oit {rpy(ryprr ,

Mu.recKoft cnrsu e ueft (OnK-l).

ueccoB



4. CTPyKTypA I{ COAEP}I(AHr4E /4I4CIIrI[IJII{HbI (MOAy
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4 Mo4eluponanue
pocTa r(pr4cTMJrra -
qecKrzx crpyr(Typ.

5 16-18 4 3 10

5/7101.

Bcero 5 18 )1 18 1) 1 t/55% )I(3AMCI'I

COAEPXTAHI4EAIICIII{TIJII4I-IbI

Paa4e.n 1, Cuvlrerpr.rn KprrcraJr,'IoB.
rIIEI{III4I4

1 .1 . Cnoco6rr o6pasoraurzr rnepAbrx reJr. Cnoftcrea rpuc.ruJlr.rqecKr,rx c.r
1 .2. Toqe'lurre gJreMenTbr cr.rMMerpr4r4 rpucrallon. 2u.
1 .3, 32 uacca ro-re'ruoft cunarraerprzn rpracrannon. 2u.
1.4. Zunepcuonurte z eprurouLre ocr.T 2.r.
1.5. feouerpux trrHoforpanHr4noB pocra Kpr4cruJron. Ilpocrrre {opir.ru rg
Pasaen 2. Crpyrcrypa Kpr{craJrJroB.
2,1. KpuctwuruuecKar perle'rKa. 3lenaeurapnaq tqeitra. 1'r,
2.2. Cuuronuu. Tnnnr npocurx perreror (SC, BCC, FCC). 2u,
2.3. 14'runon perueror Epans. .f.refirra Buruepa-3eiirua. 2q.
2.4. KpracrannorpaQnvecxrae un4ercctr Mulnepa. O6paruan perxerra. 2q,
2.5, I,IccreAosauue (pucrarrarrecnofi crpycryptr.,4u$paKqrz{ Byrbcba-E
Pas4e.n 3, Csofi crsa KprrcraJrJroB.
3. i, ItraccrE$uxaqr4.{ Kpr4cruJloB no rfifiaM csfieefi., 2,!.,
3.2. Tennosrre cBoitcrBa rBepArx re,r. 2q.
3. 3. Anurorponr4r nprrcranJroB. )Krzarue rpucrarulr. 1 v.
PasAefl 4. Mo4e,rr,lponanr.re pocra KpncraJr,tuqecKr{x crpyKr.yp,
4.I . Ou:nqecrue MoneJlt4 pocra rcpncrallol. I r.
4,2. Mero4 4ucnperHoro Mo.qeJraponauu.a, Vualronolnoe npocrpancrno. I
4,3. Itaa:nrcpucranm,r u ux ruo4elrz. 1.r.

3AHATUA

.2,1

crallon. 1

rca2"t,

IIPAKTI4qECI{I,IE 3 AIUITI4'
TeMa 1.Csoitcrsa anre6parzvecrux rpynn. fpynnrr cuunerprau. (3u.)
TeMa 2. Brunreurze rorrerrnbrx sJreMeHToB curvrMerprlu. (3v.)
TeIr,ra 3. Pacqer nocrosunoft Ma4elynra 4lr raoguoft cnasa. (2.r.)
Ter'aa 4, MoAenupoBaurze pocra Halrorfiacrepou (1 u.)



I

l

JIAEOPATOPHbIEPAEOTI,I ]

Teir.ra 1. I4sor,rop$ra:ir,r rpynn npeo6pa.:onauafi cr.rMMerpr4t4 It fpynrr nepecjranonor. 2.r,
Terraa 2. Toqeqnbre oleparlr4r4 cr{MMerprirz (rler'rrp r4HBepcuu, nonoporqar oru, ruocf,ocru .ep-
r(aJrLHoro orpaxreuux). 2v.
Teua 3. ZnnepcuonHbre r.i BrzHToBrte ocu,2,r.
Telra 4, Ilpocrtre pe[rerKr.r. Iloc:rpoeurae aueeK Burnepa-3efirua. 2.r,
Terr,ra 5. I(przcra"'rlorparlruvecxue n:rocrcocru. 2t,
Teirta 6. feorr.rerpri{ MHororpaHHr4ron pocra. 2.r.
Terraa 7, YnaronoqHoe rrpocrpancroo, ,{nyuepuan uo4elr rplrcralla. 2v,]

I

JIAEOPATOPHbIE PAE OTI,I

1r1\re -L-Lpuv rp4r1e 1 rlU, ArJ/1\4c!t14)r MUAgJrb I(IJUS _L i-UlJla. Z Lt,l

Tenra 8. flyanrrocrr rpa{ra n pas6uenr.r.{. fpac! cnr:uoc:ru yrrar(ornr{ rz erp poc,r, 2u.
TeMa 9, Kea3LIKpIrcraJrJIbI Ha rlocreAoBareJrsuocru Ou6ouavura rz pa:6r.r egun Ilenpoy:[. llocrpo-
eHue npeArlparcran o e. 2q.

5. OEPA3OBATEJIbHIJE TEXHOJIOII4I4
B pawax lexquoHnofo Kypca: l

5,1. Axrunur,re rr lrrrrepar(TraBrrr,re {ropurr o6y.reHHs
c rreruto cfopvuponauur ri pa3Brirur npoclecozouanr'bx HaBbrnoB c'ry4enron n yuepuona rpo-
qecce IrclroJIb3ylorcfi aKTIzBHbIe r.r rzHTepaKTI4BHbre Qoprr.mr DpoBeAer{}ir Eauwui.t e cdueranya c
nneay4r{Topnoii pa6o:rofi: (rcourpolr'urre ayArilropHbre pa6oru, un4unu4ya,rsmre 4ouhrunl.ie pa-
0oTLr.).

5.2. Canrocrosre.nr,nan pa6ora cryAelrroB
Calrocrolrelnsa"n (nueay4lir:opnaa) pa6ora cTy.qeHToB BnJrroqagr 3
MareprraJra rrpu no.IroroBr(e r( Brr[oJruenrrro r4nArzBr44yaJrr,Hoft 4olraurtr e"

eHlIoBaH-
HbrM I,IcroqHHKaM rz KoHcreKTy rel{qlifi.

B MyJIr,-

IIpeao-

5.4. Pefi 'ruur-rcourpo!Tr>
Peftruur-rourpoJlr, lrpoBolr{Tgr rpr,r pa3a 3a cetrecrp, On npe4nolarae.r eHKy urx 6a,r-
JIoB rro cJIeAyroqI4M cocraBrrroulzir,r: 6allst Ha r(oHTpoJrbHbIX 3ar{rrutx (aqecTBo B OJIHEIII4'
AOI\,raUHriX TrrrroBbrx sa4anuit, paccMaTpuBaeMbrx Ha fipar{T!{rrecKl.rx AEJIEHT,IC
6anron uo KoHTpoJrbnbrM MeporrpHrITHrrM orrpeAeJrrercr Jrer(TopoM,

6. OIIEHOqHbIE CPEACTBA NJI' TEKVIUEIO KOI-ITPOJI'I
rrPoMEXyTOqrIOut ATTECTATIT{U IIO r4TOrAM OCB O]

CTilI,

HbI tt{ yTIEEHO-METOAIIqECKOE OEECIIETIEHI4E CAM
PAEOTI,I CTY,IIEHTOB

6, 1-3Ksar{eu4!Ir.roHru,re norrpocr't
To,requrre oreveuTbr rr onspaquv cr4MMerpr,rr4.
Cnoco6rr o6pa^:oBaHr4r rBep,46rx :ren. Oco6eunocrn rpz
I,Innepcuounrre rr BtrHToBr,Ie ocu.
.t eoMerpur MHororpaHrrHKoB pocra r(pncraJrJroB, llpocure tlopvtr
I{pncra.,uuuecra.rr pelrerKa. Sneuenrapnal a'reiira,
Casrorlzu. Tunrr npocrr,rx peureron (SC, BCC, FCC).
14 ruuoe perue:ror Bpana. -flqeitru Bl.iruepa-3eftrqa.
I(puc'ranlorpacf uqecrfi4e rrJrocKocrr.r. I4n4ercu Mullepa,
O6paT uas peruerrca.

Ocuonu'reopur.r 4rzrf panqurz. [u$panqun By:rr$a-Eperra.
Peurrenocrpyrcrypnrrft ana.,rrz:. Mero4 Jlays. Me:ro4,{e6al
Klaccz$rzrcarlul Kpr.rcraJrJroB no rrznalr cn{Beft .

Tennosrre cnoftcrna rnepArlx rel. @osonuarr MoAeJrb renJroBrrx K

of4

1.

2.
3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

crpyKryp.

5.3. My.nrrr.rrueAuft urre rexnoloruu ody.reulla
Heroroprre Il3 Jrer{qrroHl{brx u fipaxrrlqecxl4x 3attntnit npono4r.rcl n nule
rr.iir,re4r,tftnofi ay4nroputr c ncrroJlb3oBanr4eM r{oMfirlorepHoro npoeKToda,
craBJr.flercr KoMlbrorepHr,rfi r<ypc :rer<quil,



14. Auusorponua rgl{crrurJroB. }I{r.ignre r<pucla,rnu.
1 5. Oorouuue Kpr,rctarJrLr.
1 6. Ouguqecnue MoAeJrr.r pocra KprrcraJrJroB.
1 7. Mero4 4ucrperuofo MoAeJrr4ponanrzs. YuqnonoLJHoe rrpocrpaucrBo.
18. Kna:rzrpucrzurJrLr r4 rzx Mo,qeJrrr.

19. I(oncrpyrctrBubrq (bpaKrarrbr z npe4rlpanrprlr.

6,2. Bonpocl,L pefi rutr-xonrpo.nR

Peiiuurr-ronrpo.rrfl JTsl
1. Toqeqsue sneMeuTbr r4 oflepaqua cuMMerpuu,
2. Irlsorvroptlt'r:r\r rpynn upeo6pa:onaHuft crzir.rJr,rerpr4rz r,r [epeeranoBot{.
3, Onpe4eneHue ncax npeo6pa.:onanufi craulterpr4r.r y Koneqnrrx
4, tr{Hnepcr.ronnrre ocu.
5. Bzsronrre ocu.
6. E4rzuzuurre nalpaaJleHrzr B KpIrcTaJIJIax
7. Mnororpaunr,rKli pocra (pl4craJrJroB

Peft runr-rcourpoJrrr .i\b2
Srerraeurapuaa aqeftKa 14 ee [apaMerpbr,
Cuuronuu, Pacuer upocrrx perrreror.
Peruerr<u Epane.
floctpoenrae luefi rz Bnruepa-3efi.rqa.
tr4n4ercu Muruepa.
O6paruar peuerxa.
,{uQparuux Byrrqr[a-Eperra.
Penrreuo crpyr<rypurrft aua,rus.
Pefirlrur-rconrpo,rs Nt3
Tnnrr cugefi n KplcTanrax.

rz r4x MoAgJrrzpoBaHI,Ie,

$parranu ra npe4ft parq;rlr.
6.3. Bonp AJrfl KoHTpoJrrr caMoclrorrreJrbHofi pa6orrr:

Crepeorpa$ e fipoerrlur. Cerra Bym$a.
B Kpr4 CTaJTIIaX,

yrar(oBor( (Kumfi ropbacxuft ),
3urarr,ropSusrr.r ra rpyrlr.
Ilonzs4pzv MeroAbI u3o6parreuvr Kpl4crarrl4r{ecrr4x

6. lnofiuoe nylenp$roMrenue u florrprnaq{rr B r(prrcraJrJre,
7. Ynar<onr<z rtornrty6oB rz rrolrrrMr4uo. Annponcrauaqrzr MoJreKyJr n
8, flocrpoenne MoJreKyJrrpnbrx [oJrr4eApoB Bqpouoro-[rzpr.ixne
9. flocrpoeHue $parrraaa Man4enl6pora u n{ynua.
10, @parraru Cepnrdrcroro, Koxa n facnepa.
1 1. llapauerprasauur pa36ueuur Po3rz.
12. Fanrn crpyr(ryp Hbrx IaHHbrx,

Crpyrrypnue
Teopux nnoru

Borurr s oAr{oMepuoM oAHoaroMHoM npucfarre
AHrcorponur cnqftcrn B rpr4craJrrax.
ntrz4rue rpucralpu.
@o:rouru,re Kp c'rarrll.
Mo4erz pocra rfirlcral ron.
Koncrpynrlrlrt yn{r<onouuoro npocrpaugrBa,



7. yqEEHO-METOAI{IrECI{OE I4 I4HOOPMAIIIIOI{HOE OFECIIEqEIXr,rE
UIIIIJII,IHI,I

Ocuonnan Jrnreparypa:
1. OcHoeH reorrrerprzuecr<oit npzcra,uorpa(tur4: yqe6uoe uoco6ue / Fl$nocelon

tr4:4-eo Toiracr<oro [oJr]rrex, ynuBepcr4Tera! Z0I5. -73 c,
2. Qusuxa rBepAoro relra AJTrr r.{H}r(sHepoB: y..re6noe noco6ue/ fyproe 8.A,, Ocayne

3nen:rpou, rer(croBbre Aar{Hue.- M.: Textroccfepa, 2012.- 560 c.
3. (rugur<a rBeploro rena: yue6noe noco6ue / IO.A. Crpenaron, H.d. Teslrola.

PIzIOP: Htr4{ I{u$pa-M, 20 1 3. - 3 07 c.- ISBN 97 8-5 -3 69 -009 67 -3.
,{ono,rrnnre,nu.rarr Jruleparypa:

1, Kpucra,rnoxuMrir. Kparruiii nypc: yve6uax/ Ypycon 8.C,, Ep0ruau HiH.- 3l
croBLre Aarrrrbre.- M.: Mocrcoscrrzfi rocyAapc'rnennuii ynurepcr.mer uuenu M.B.
Jloirtonocona, 2010.- 256 c.

2. Ougura rotrAeHcrrpoBaFrnoro cocrorHu{ BgrqecrBa: yue6noe noco6nq/ fepranr f
T.B.- 3letr:rpoH. Ter(croBbre AaHstre.- Oucr: Oucrrzfi rocyAapcrBer.rt.tLni
rzr,r. @.M, [ocroencrcoro,2008.- 106 c.

3. @iasuna rnepAoro reJra: yue6uoe noco6ue / I{opuuroe}iq A.A., O:no6nxurr B.I4..
tr{.I4., Xo;ralrco I}.H.- 3lercrpoH. TeKaroBl,re laHurre.- Honocrz6lrpgn: Honocrz6
focyAapcrBeHHbrii rexnn.recrafi yHr.iBepcr4rerr 2012.* 7 I c.

I4urepuer-pecypcr,r:

1. Kpucra,rlrorparluuecral 14 r(pricraJrroxr4nauqecran 6aga .44}IHI;1X AJ]' MUH

IleltuucTpyKrypHbrx AHanO|OB (M14HKPACT)//

6anr cTpyr(Typrjbrx EAHHLIX//

8. MATEPI,IAJIbHO-TEXHI4IIECKOE OEECTIETIEHIIE AI{CIII4N"II4HbI
Jlerulr.iouulte ay4u.toprrn, ocnauleuuue Iocr<ofi tz [epeFlocHbrM upoelcroDoM

AeHUs 3AHfr'r]d]I C [pzMer{eHrzeM r(oMfibroTepHrrrx upe:enraqtiii ri leMoHgTpauuo
Ayanropran ,qJrr npoBeAeHl4rr npaKTr,rqecKrzx u la6oparopnrrx sauluaft, ocHair(eHFbre
rrbrMr.r repcoga,'rLHlr {}i KoMrrbrorepaMr.r, o6ae4uudutrlrnalr B JroI(aJrlHyIo Bbrqnc,}tr4TeJr6
yKoMnner{ToBanntrvu ueo6xo4ltMbrM crrcreMHblM r.i npltKJrarHrrM npofpaMMHbrM

2.

httl: ://database.iem.ac.r'uirni4cryst/rus/
Kenr6plr4lrcarcft

- To;ucr<:

P.t-1.-

L: I4Ll

,llauosa

OB

KIIU

v. LlX

Pexclavr

AOcTy[a:

,riocrl/na:

np0Be-
ponuKor:r.

peNreH-

CETL I4

eqeHfleM.



llporpar,rrrra cocraBneHa B coorBercrBr.rr.i c .rpg6oranuncl OIOC BO qo uan
roerfu 2B,03.01 Hago.texgolorar4 l,T MuKnoor,rc.teMrtr rr rcrtTrr*
Pa6ouyro npofpaMMy cocraBr4Jr cranttrafi npqralasarerr, Ka0. @aIIM lqp,IuKae I(.A.

(@l'IO, noanucr,)
Pe4euseur

(npegcrararenr pa6orogarena)

ocrr,, rDZO,

llporpamra paccMorpeHa u o.{o6pena Ha 3ace4auan racf enpu Or.ilIM :

Ilporor<ol Nt "/ 
4 o, !4 !4 /frorc

3 ae e4yrorqr.ifi rca$e4pofi

(<DZO, no4nrzcr)

Pa6o.rar [porpaMMa paccMorpeua rz o4o6pena Ha 3aceAarrur4 yqe6rroiMeTcl

HaI]paBJlerrr4f

flpororo:r J,,le /y' or 0 7,00.19 rom
flpe4ce4arenr r(oMrzccr4rl

r,,,-4,,. -+ -^ -/ alunDr4 r uA

oT _ fo,{a

3aeegyrorqr.rft xa{ eapoit

I(OMHCC1414

Pa6ova-r nporpautta o4o6pena ua
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