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1. UEJI o cB oEH Ufl I.ncwrrrJrrrHhr
[enrnau ocBoeH]rr Ar4crl[[Jrr{ (tuoaym) <<@uguxa HeKJraccr{rrecKrzx cocrosnrfi BerrlecrBa)

rBJrrrercr ocBoeurre o6yvarorqav
cocrorHr.rtM BerqecrBa. 3na
npan:TI,IqeCKOfO [pIIMeHeHr.rr TeOpeTr] AX METO,IIOB.

OnsuKa BerrlecrB B

IrpoI\[bIrIIJIe]FIHOCTI{, [II4pOKO

HeKJraccIlqecKltx cocrognvft BeluecrB
Boc[p]rrrr4rr Mr,rpa. Llsy.reHne

<<CDagur<ra HeKraccnqecKux cocro_f,n
cflerlrraJrlrcra B o6nacru lasepnoft

.4egTeJlbHocTL B CooTBetcrnylol4efi

npr.rHrl.rzrrbr reneparluu u upeo6pasonan
IIK-4 foroBnocrb [przMeHrrb

lpoqeccoB la:epuoft Susuru, KBaHToBo
IIK-5 roroBHocrbro ucloJrb3o

TexHoJtorr4itt v paznuqublx o6nacrrx
r.BMepeHr{f, , nao4u$uraquro r4

B pesynrrare ocBoeHr4.f, Ar.rcqlrrurra
peyJrbrarbr o6pasonanux:

MeroAoB c6opa zuSoprr,raqur tro HreKraccrirrecKr,rM
BHI{MaHLIe B Kypoe oTBOAT4TC.I Ha paccMoTpeHr{e BorrpocoB

paspa6amrBarb rexHoJrofrrra c yHLrKan IIbMLI TeXHLIqeCKHMLT XapaKTepr,ICTI{KaMr4.

2. MIt CT O AI,rCqnrIJrI,rHhr CTPYKTYPE OIIOII BO
B Hacrof,rrlee BpeMs Llcnonb3oBaur.rs Quszxu HeKnaccuqecKr4x cocrosnrEfi

BerrIecTB B KaqecTBe HayqHOrO r4 TeX qecKoro r4HcrpyMeHTa rrocro.f,HHo pacrrr4prercr. Kypc

BpeM.rr nponr{Karor Bo sce 6oruuee qr{cJro orpacneft
ylorc.{ B Hayqnbrx r4ccJreAoBaHr{fix. llsy.reuze

3BOJrreT HoBbrM B3fJr.f,AOM nOCMOTpeTb npexHroro KapTr4Hy
uofr lr4crfr4rrJrlrubr rro3BoJrrrr co3AaBarb ycrpoficrna E

BerrlecrBa) raer ocHoBy AJr.f, nocJreAylotr1efi pa6otrr
a3I,IKLI, CIICTeMaT'3I4pOBaHO npeACTaBJrfl, [pI{HrIIirrhI r{

14 orIeHKe COBpeMeHHBTX HayqHbrx
[ccJreAoBaTenbcKr.rx I1I npaKTr,rqecKr4x

co6crnenuoro upo{reccrroHaJrbHoro u

bHo ocyqecTBJrf,Tb HayqHo-r.rccJreAoBaTeJrbcKyro

oua;rrnoft o6nacrz c I4c[onb3oBaHrzeM coBpeMeHHbrx

Tb u pa:pa6aruaam HoBbre MeroAbr u Szsuuecrue
KOrepeHTHOro olTr4qecKoto r43nyqeHr4{:
lBpeMeHHbre MaTeMaTr4qecKr.re MeTo.4br rrpl{ aHanr43e
oIrTr.rKI4, sOrouuxu Ir Jra3epHbx HaHoTexHO"UOrufi :
coBpeMeHHbre MeroAbr na":epuofi $zsuxra a Jra3epHbrx

14 TexHI4KlI, BKJIIoqaf BhlcoKoroqHble orITI,IgecKI{e

npr.rMepbr rrpr,rM eHeHr.rr Jra3 epHoro r.r3 Jr ux. fiannanAficrll{IlwrHa orHocurcs K Ar{crlr4nJrr.rHaM nonrr6opy Bapr.rarnBHoft qacru OIIOil rloAroroBKw aqurpaHToB rro HarrpaBneHHocrn <Jlasepnax
$rzsuru. 3uaur,rr, Sopuzpyeuhre Ky M HeooxortrMbl KaK B r.rccJreAoBarenrcrcofi pa6ore, TaK Ll
AJrfl rrHxeHepHbrx paspa6orolc 4lr paueuuff na^repuoft TexHr.rKra. I,Isnoxeuue Marepuilra BpaMKax Kypca yqt4TbrBaeT, KaK rroJroxeHr,rr nasepnoft $z:raxu, TaK r,r coBpeMeHnbre
TeHAeHqlr[ Aanuoff o6nacru HayKrr.

3. KOMIIETEHIINIIOBYTI] rcIrlEroc^f,, oopMI,IpyEMhIE B PE3yJIbTATE
HI1Ifl IrICqu[JII,IHbIB pe3yJrbrare

cQopuuponauu:
ocBoeHlrr [polpaMMhr ac[]rpa'Typbr y BhrrrycKHrrKa AoJrx'br 6lrTu

'yK-l cnoco6nocruo K KptrrEqecKoMy arlanprcy
Aocrr4:xenrafi, reuepnpoBaHuro HoBhrx ygeft npn pelreur4r.r
3a4aq, B ToM rrncJre B MexAr,rcqzunznapfrux odnacrxx;

yK-5 cuoco6nocrbro [naHtrpoBaTb r{ pelrarb 3apalrlr
nI4 qHOCTHOTo pa3BrrTr,Is ;

0IIK-1 cuoco6uocrr

MeroAoB rrccJteAoBauux rE zn$opMarlr4 -KoMMyHrzKaIIrIoHHbrx rexnonorvfi :IIK-2 onoco6uocrr aHiurr{3

MaTepr{aJroB, JroKarlnro, Jra3epHyro MeAr4rIr{Hy r4 Ip.
rrr odyraro:l\uitcs, IoJrxeH AeMoHcrpr{poBarr, cJreAyroqpre



14 ccJreAoBarfirfl. 14 aHo OpMarIil oH I,IKarIr4oHHbre rexHoJrorzr{ (OIIK_1); Honrre Meronbr }r
(fuauuecxue npr{HrlurrBr reHeparlr4rz flpeoopa3oBaH,nfl' KofepeHTHOrO O[TrrqecKoro r43JryqeHr,rt
(nK-2); coBpeMeHHhre MeroAbr 14

I,rHoorpaHHoM r3brKax (yK-5);
HOJIOTI4PI UAYUNOfi KOMMYHHKAIJ]/IN HA TOCYAAPCTBEHHOM I4

2) Ifuerbi pa6oraru c krH u3 pa3nI,IrIHbIX ItcToqHLIKOB, BKJIIOqa, ceTeBble

1) 3uarri MareMarr.rqecKr.re

ocHOBHhIe noAXoAbI K qr{cneHHoMy

pecypcbr ceru IrlurepHer, AJrt
Kpr{TuqecKu [epeocMblcJrr.rBaTb

lrccJre,AoBaTeJrbcKr4 x r.I npaKTr4qecKr,rx

IIK-5).

4. CTPyKTyPA II COIEP}K
O6uar rpyAoeMKocrb

.qeJrr{ Anr peureHr4.rr Szszuecrux 3aAaq (IIK_4, nK_5);
lreHrrro Qusu.recrux 3aAaq (yK-l); coBpeMeHHBre Mero4hr

ur npo$eccr{oHaJrbuhrx r{ corlrranbuhrx 3a.{arr (OIIK_l);

B roM qrlcre B MexAr.rcqurrJrr{Hapubrx odnacrsx (yK_l,

rrE AI,rC qnIIJrI4HhI (M OAyJrfl )
cocrasfl{er 2 3aqerHbre eAnHr,rrlhr. 72 \aca.

AIICUNIIJII,IHbI
JrEnqnn

nusrft olbrr, lrMeurrb rrpu neo6xo4nuocru BLrII kr
xapaKTep cnoeft upo$eccraonzururofi b'ocrt4 (YK- I ) ; co6 vrp arb, o6pa6a$m a.rb n r,rHreprrperripor
[JraHr.rpoBal]b ]r peuraTb 3AAAql/l noro upo$eccrroHaJrbuoro v rr4quocruoro pa3Br4Tr.rs (yK_)); caMOCTOrTeJrbHo oc Tb HayqHo-t{ccJreAoBaTejrbcKyro AerTejrbHocTb B
coornercrByroqeft npo$eccrouan f4 o6nacrz c ucrroJrb3oBaHl{eM coBpeMeHHbrx Mero.[oB
rrccJreAoBaHut u wu$ opMarlkroHHo_Ko MyHr{KarIroHHbx rexHoJrofrzft (OnK- I );:) g4rerbi cnoco6nocmro MareMarvgecKrre MoAeJrLr o6rerroe uccile4oBalus. u
Bhror..{parb .rr.rcreuusrft Mero.rl r{x M poBaur{r, paspa6arurBarb HoBbrft unu nrr6zparr roronrrfi
aJrropr4TM pemeHrar 3a4aqr4: c K lrHTeJrJreKTyaJrbHoMy, KynbTypHoMy,
HpaBoTBeHHoMy, Susv.recrouy vl rzoHanbHoMy caMopa3Brrrr{ro, rroBbrlrenr.rro csoeft
rcnamr(furatlprlr v MacrepcrB a (IIK-2, OIIK-l); cnoco6nocrtro npzo6perarb HoBbre Hayqubre u
npo$ecczonraJrruble 3HaHLrr. HcnoJr coBpeMeHurre o6pa:oBarenbHbre z rzH{ropnaarlr4oHnbre
TexHoJroflav; cuoco6nocrrro b u KoHTpoJrkrpoBarb rrJran eHnorrreHger4oft pa6orur,
[naHupoBars ueo6xo4rurre nlrfl JrHeHr.r.fl pa6omr pecypchr, orleHrlBarb pe3ynbrarbr
co6crseuHoii pa6orur (lIK-s, IIK-4); c Hocrbro nnaHl{poBarb tr perxarb ga1a'rru co6crseHHoro
npo$ecczoHanbuoro 14 rarrHocrnoro Bvrrvrfl. (yK-5); cnoco6uocrbro K Kpr4rprrrecKoMy ananr.r3y 14
oqeHKe coBpeMeHHhrx HayrrHbrx xenzft, reHepr,rpoBaHlrro HoBbrx ulefi [p]r pe[reur,rur

Pasaen (rerraa)

AUCqanJrrrHbr

Br.r4u yue6noft pa6orur, BKrrrotrat
caMocrorreJrbuyro pa6ory

acnflpaHToB (Dopllu rexyrqero
I(OHTpOnt ycneBaeMocTr.I
(no uedenmr cenecmpa),

Qopva npouexyrounofi
amecTaquH

(no ceuecmpau)

Cocrosulls BelrlecrBa B

Cocto-f,Hrrs BeqecTBa B o

CocrosHnlfl BerrlacrBa Bo
Ma.rHIITHbx u SIeKTpI,rrIecKLIX tIOJI.trX

l. CoclosH[s BeruecrBa B Hrf 3Krrx TeMrrepaTypax.



Cocro.f,Hnx guepreruqecKr4x

flonynponoAnaKrl. lusnerrpuru.
flonxpusau,ux Ar,r3JreKTpr,rKoB.
CnepxnponolnaKr.t. Caepxgz
4oueHuoft crpyKrypbr.

2. Cocrosnrrfl BerqecrBa B O

flnasMeuuoe cocrorHr,re
Brrc,oxorena[epaTypuajr nrasr{a. H

3. Cocrosurrfl Ber{ecrBa Bo B
SSSem 3ee6era. OSSexr

loJryrrpoBoAluExaun. OorolpoBo
MaTHI4THOe co[poTIrBJIeHI{e.

5, OEPA3OBATEJIbHbIE
llpone4euue neKqrdoHHhrx 3aH

ooop:FAOBaHHhTMLT KoMrrbroTep aMv vr
qreurre nerrxufi AeMoHcrparlzeft xou

B panarcax JreKqlroHHoro Kypca
. TexuoJrorlrs npo6neunoro

lpaKTprqecKoro upr.rMeHeHr4' pacc
co oT)/AeHTAMHHA rrpeAMeT BO3MOX

. BCTpeqU C yqeHbIMLI,

BeIrIeOTBa.

6. orIEHOqHhrE CPEICTBA
IIPOMEXYTOTIHOIZ A
A?rcuprrrJrr4Hhr n
CAMOCTOflTEJIbHOI;T P

a) Bonpocbr AJrfl no,qroroBKn K
1. Oxapaxrepusyfire ro.flBre

TeMnepaTypax s laerannax?
2. Oxilpar<repvsyftte rrosBreH

TeMrreparypax B rroJryrposoAH[xax?
3. Oxaparrepr,rsyfire tro.,rBneH

TeMrrepaTypax B Ar{gJrerrpuxax?
4. OxerpaxreprsyftrceJreKrpt4
5. {afire orpeAeJreHr{e n
6. r{ro clyxzr rpuqr4uofi nosH
7. rlev o6ycnoBJreubr upo6ou
8, [aftre orpeAeJreH]re cBepx
9. [aftre onpeAeJrerr]re cBe
10. tlro cnyxzrnpuuuuoft
I l. .{aft're oflpeneneHr4e rrJra3MeHH

Vl.. Kanue cyqecrByro:r ceoficrna
l3i. Kaxne cyrlecrByror BrrAbr
I4l. Oxaparcrepusyftre BbrcoKoreM

MhI.

puyro nrtasuy?

B BerrlecTBe IIpu Hr43Kr.rX TeMrrepaTypax: Memmu.
MeHeHr.re elerrpu.recrofi [poBo.4r,rMocrr{ Marepr,raJroB.

KTpuqecKue rorepr{. flpo6ou Ar{oJreKTprrKoB.
Irlsr{eueuue MararrrHrx cnoftcrn. flepecrpoeuue

bHo BbrcoKrrx TeMrrepaTypax
Csoftcrna rrJra3Mbr. BuArr [Jra3Mbr.

rreparypua{ [Jra3Ma. Jlasepuax [Jra3Ma.
rHrrx MarHrrTHbIx rI SJreKTp[tIecKrIx noJrflx.
llenrrre. SSSercr Xoma. flornoqeur,re cBera. Jftoiuvuecrleurlr{{ [onyr[poBolHr.rKoB. firrarmcroe

OJIOIIilI
uit o6ecueqeno cflerlr4anr.r3l{poBauHhrMrr aypuropLrfl,lrkr,
KTpOHHbTMI4 rrpoeKTopaMrz, qTO fro3BoJrreT colrpoBoxAaTb

crafiAoe.
oJrb3yrorc.f, TaKXe creAyroqvb rexnonorza:

[trenurs. (case-study). npz paccMorpeurrlr BonpocoB
HO|O TeOpeTLIqeCKOTO MATepUNra, UClOnb3yeTC.,r AI,IaJIO|

cnoco6oe perueur,rs [ocraBneHuoft sa,4a.ru.
Mrl B o6nacrra (fusunn HeKJraccr4qejcrcux cocro.suuft

TEnyITIEIO KOHTpoJrrr ycrrEBAEMOCTlr,
IAIIIII IIO urorAM OcBoEHr,Ifl

yqEBHO-MET OAT4TIECKOE OEECTIEqEHI4E
ACIII4PAHTOB

9HepreTr{qecKr4x 3OH B

gHepreTnqecKl,rx 3OH B

BerrlecrBe rrpl4 Hr43KrrX

BeuecTBe IIpv Hr.r3Kr.rx

SHepreTI{qeCKI{X 3OH B BexIeCTBe ]|IpU HLr3Kr{X

rrpoBoAHMOCTb Ar.rgneKtparon ?
4asnexrpuron?

plr .{r4 SJreKTpr4 rrecKue uorepu ?

rrpzxon?

AUUXatr?

rcau?

enr.re Margr4Tnbrx ceoft cre?
cocTorHrlro neqectsa?

nastarr?



15.

t6.
17.

18.

19.

20.

2r.
22.

24.

Oxaparrepusyftre Hus

Oxaparctepzsyfi re rra3ep

l\afir e orpeAerreHue eS S e

flaiare onpeAeJreHze

flafue orpeAerreHrze

![eu o6ycnoBJreuo rror,

.{afire olpeAeJreHue Soron
r{eu o6ycnoBJreHa JrroM

lairr e o[peAeJreHr,re rrr
tlena o6ycnoBJreHo rurraHTcK

6) Cannocroqrerbuas pa6ora
Catvrocro.f,reJrbHas pa6om ac

ocBoeHrIe MaTepr.rana, paccMoTpeH

1. 3uarorrrcrBo c HayqHbrM[
gKoTtr)eMaJrbHbrx TeMrrepaTypax.

2. Pazpa6orKa MeroArrK o
3. Paspa6orKa MeroAHK onper
4. Paspa6orKa MeroArdK orr

n) Bonpocbr AJrfl TecrrrpoBall
1. HenuneftHbre trpoqeccbr B

2. HenprseftHbre [poqeccbr B
3. Ilapa"naerpusecKlre rpoqeccbr
4. feHepaqua rapMoHr.rK,

peaJftr3aq[r.

5. Cavo$oKycr{poBKa BoJruoBbrx

6. HenunefiHo-olrr{qecKr4e trpo
7. Henr.rueft Har oflrr,rKa

8. BrnryxgenHoe r<ou6ranaunou
9. Jlasrpunfi repuo.r4epurrft cu
10. Py6unonrrfi na:ep.
11. Nd: YAG - rra3ep.

12. Jla:lep Ha creKJre c HeoAr.rMoM

1 3. fenrzft-HeoHoBhre Jra3ephr.

14. Jla:reprr Harrap)axMe.qrd r,r

15. Aprononnfi lasep.
1 6. 3r<cprrr.repnbre Jra3epbr.

L7. Jlazepu Ha Kpacr,rreJr{x.

I 8. llolynpoBoAHrrKoBbre Jra3epbr

.[9. Jlaseprr Ha rleHrpax oKpacKr4.
jlO. PeurreHoBcKr4x Jra3epbr.

1l1. BonorcouHbre na3ephr.

7. YqEBHO.METO
II,ICUUIIJII,IHbI ( Oll 3IIKA

a) ocuonHafl Jrrrreparypa:
C CII IIE CKI{X C O C T O.fl }IT{TT B EIIIE CTBA)

nrasrrry?

urasuy?

3ee6exa?

llelrme?
Xonna?

vte cBeTa rroJry[poBo gruuxatvrz?

eo.ulr{ocrz?

Hrlrzr rroJrylpono4unxon ?

KOMy MarHrzTHoMy conpoTr,IBJlerUarc?

MarHr{THOe ConpoTrlBJregn e?

r.rpaHToB BrJrroqaer caMocrorreJrbuoe 6olee uy6oroe
o6sopHo B paMKax JreKqr,roHnbrx salsrnir.

IIIOAI4TIeCKHMI/{ I,z3AAIJnflMI4 fIO COCTOSHIITM BeIIIeCTBa B

eHl{fl xapaKTepI{cTI4K noJlylppBoAHr.rKoBbx MaTepr4 aJroB;
IIfl nplrroAHooTrr ArzgJreKTpr4qecKux MaTepr.raJroB ;
Hfl npr4roAHOCTr.r cBepx[poBoAr{Mbrx MaTepr{turoB.

c KBa.qparr{qHofi Heruneftlrocruro
c ny6nunoff uenznefiuocruo

orrruKe v KoppeJrrrlzx Qoronon
qecKoe AereKTr.rpoBaHr{e. OasosHfi CI{HXpOHI{3M r.I ero

yqKoB.

bI B OIITTIqECKI,IX BONOKHAXr CBETOBONAX.

I,IqeCKLIX BOJIOKOH.

paccefHfie cBeTa.

: cocrorHr.re u npo6leurr.

I4 I4HOOPMAIIIIOHHOE OEECTTEqEHI,IE
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Pecu y6nr.rnaHcKar HayrrHo-TexHr4 qec

lloa lpea. H.@. Kauranona, A.f. JIy.rKz
3. Ozgvna rBepAoro rena

fyptrre B.A", Ocayneuxo p.H. - I4stal

8. MATEPI4AJIbHO.TEXHIIq
Ilpnrraeueuue uylrraue4ufin

ooecrlequBaeTcr IIpoBeAeHUeM
ooopyAoBaHueM ay ruroprzrx ra$e4pu

{nr o6ecneqeHu.{ [poBeAeHLn
xa(pe4pu OuIIM n creuuarrr.r3r{
coBpeMeHHrnrt o6opy4oBaHueM .rlJrfl
r,rulyr{prpoBarrHbrx rrpoqeccoB (na6. 107

[Snercrponuuft pecypc] / A.C. [rrazrpzer. _ M. : EI4HOM"

ropa.reft [Jra3Mbr [3nerrponHtrfi pecypc] : nypc nexguir I
M3I4, 2015. - (Cepraa "Bbrcma.f, rrrxoJra

Ka (KBaHroBhre crarucrurcz) [OnercrponHnft pecypc]
?Is4arentcrno M|TV rEna. H. D. Baynran a,2014. -127c.

crpyKrypa u AprnaMyrKa cno6o4urx MoJreKyJr Lr

pecypc] / [Irqermo A.A., fiapn.ren f.B.,ISnerrponnnft
13. - 616 c.

AOM

B [poqeccax HaHeceH]rs Syrtr<quoHaJrbHbrx nonprrrrafi _ III
ttou$epenqrax [Onenrponnufi pecypc] : c6opHr.rx r.liarcft /

a. - KasaHr :I4s4Larenrcrno KHZTy,2012._ 14gc.
IlHXeHepoB [3nexrponnrrft pecypc] : yre6. uoco6ne /
2-e, gon. - M. : Texnocsep 4,2012. _560c.

OBE CTIEqEHTT E XNCUUN"U?IHbI
npeseHraqzft n KoMnbrorepHbrx cuvynnJuit

i4 B yxe o6opy.4ogauHrx MyJrbrr{Me,4zfiHmra
IIM.

Jlaooparopurx pa60T r4Merorc{ KoMnbrorepHbre KJracchr
HHhre yue6uo-nayqHhre na1opatopnu, o6opy4onanuue
asepnoft lrrafnocraKr.r BerrlecrBa u n3yqeuru na3epHo_
3, 707a-3, 419-3, 123-3\.



Pa6oqas [porpaMMa Ar{cqtnrrnu br cocraBJreHa B coorBercrBlrur c rpe6oranusMzr O|OC BO
(ypo,BeHB no.qroToBKLr KaApoB Bbrc rna-ra$unaqrau) no HarpaBJreuaro 03.06.01 (Dusrar<a ra
acTpoHoMz.fl r,r EarrpaBJreHnocra (n

J roAroroBxz Jla^:epnaq 0zsuKa
Fa6ovyro []porpaMMy cocraBr4Jr

(uecro pa6oru, AoJrxHocrb, OI4O;onr"c")
L/-24 *

Ilporparrairla paccMorp ena n o4o6pena 3ace naHrrv xa(p e4pu OTzIIM
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