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1. IIEJII,I OCBOEHuIfl IUC\I4IIJII4HbI
I{en:rnrrz ocBoeH}It AI4oIII4TIJII{HsI (rrao4yna) <Ousurca HeKflaccurrecKr{x cocrosnuft BerqecrBa)

tBJlsercifi ocBoeHrle o6yuarorquuzcx MeroAoB c6opa zu$oprr.raqzz [o HeKJIaccI,IIrecKrrM

cocrotHl,IrtM Belllecrtsa. 3Ha.IureJIbHoe BHI4MaH[e B Kypce orBoA]rrcf, Ha paccMorpeHr,re Bonpoc(lB
npaxTllq:ecKolo [p]IMeHeHr.Ir TeopeTr,IqecKprx MeToAoB.

@usura BeIrIecrB B Hacro-f,Irlee BpeMr npoHr.rKaror Bo Bce 6onruree qprcro orpacneft
[poMbIIIIJIeHHocTLI, rrrllpoKo ]IcIIoJIb3yIoTcfl B HayqHbIX IIccJIeAoBaHI,Itx. ?Isyueuue
HeKracc.trqtecKllx cocrosnuft BerrlecrB fro3BoJrfier HoBbrM B3rJrf,AOM nOCMOTperb npexHroro KapTI,IHy

Bocrplltrltf, Mupa. IzlsyueHIae 4auuoft Ar.rcrlr4rrnr4Hbr no3BoJrr,rr co:lAaBarb ycrpoffcrea lr
pa:pa6a:ruBarb rexHoJIoDaI,I c yHrlKanbHbrMr.r rexHr4qecKr.rMr4 xapaKTepficrr.rKaMr{.

2. VIECTO AIICUUIJTIIHbI B CTpyKTypE OIIOII BO
B Hacrotlqee BpeMfl o6nacrr llclorb3oBaHr,rs $urnru HreKJraccr4qecKr.rx cocrosnufi

BeIrIecrB B KaqecrBe HayqHoro I{ TexHoJroryrqecKoro r4HcrpyMeHTa rrocro_firrHo pacrxuprercx. Kypc
<OzsuKlr HeKJlaccuqecKl{x cocrosHuft BerrlecrBa) Aaer ocHoBy l;;rs. uocle4yrouleft pa6olrr
clleql{anl{cra B o6nacru nasepnoft SusuxIE, cr,rcreMarr43rrpoBaHo npeAcraBJrff npl.rHrlr{nbr }r
lpl4Mepr'I rpI4MeHeHI4t Jla3epHoro ll3nyqeHl,Ix. fianuax AHcrlunnr{Ha oTHoctrTcr K Ar{crlfirrJr}rHaM rro
nu6opy BaprlarI4BHoft .racu OIIOil [oAforoBKkr acnkrpaHToB rro HanpaBneHHocrr.r <Jlasepuaa
(pusuxall. 3uannr, SoprvrrapyeMble Kypcorrr ueo6xo4r.rMbr KaK B nccJrer:oBaremcroft pa6ore, Tar- n
AJIfl rlHxeHepHbrx parpa6oroK Anfl HanpaBJreHraft rasepuofi rexnurcz. Z:uoxeHr4e Marepvrura B

paMKax Kypca yq[ThIBaeT, KaK 6agosrre IroJloxeHr4.rr lasepnofi Suszxzr, TaK r,r coBpeMeHHhre

TeHAeHrIr,rH .4aHnoft o6nacru HayKH.

3. KOMTIETEHIII,IIT OByqAIOIIIETOCfl, OOpMupyEMbIE B PE3yJIbTATE
o c B o E Hvtfl InCIII4IIJII,IHbI

B pe3ynbrare ocBoeHLIt nporpaMMhr acnupaHTypbr y BbrmycrrHr4Ka AoJrxHbr 6u:rs
clpoprrlullonaulr:

yl(-l cuoco6Hocrrrc K Kp[TI,IqecKoMy aHanr{3y u orIeHKe coBpeMeuHbrx HayqHhrx

Aocrllxe,Huft, renepupoBaHlllo HoBbx u4efi npu perrreHr{Ll trccJreAoBareJl]bcKr4x u [paKTuqecK[x
3ara.r, B ToM qrrcJre B MexAr{cqrr[nr.rHapHbx o6lacrxx;

yK-s cuoco6nocrbrc rIJIaHLIpoBarb 14 perxarb 3aAaqr co6crnennoro npo(peccrroHturbHoro r4

Jrr{qHocT rroro pa3Br,rT}rfl ;

OIIK-1 cnoco6nocrl caMocrotreJlbHo ocyqecrBnflTb Frayquo-r{ccneAoBarenbcKyro

Aetreilblloorb B coorBercrBylo4eft npo(fecc[oHaJrbHofi o6uacrz c r{cnon*oBaH}reM coBpeMeHHErx
MeroAoB HrccJI€AoB4Hux u un$opMaIIpIoHHo-KoMMyHr,rKarIr4oHHbrx rexnolor.nft;

fltrt-:Z cnoco6uocrr aHanv3llpoBarb n paspa6arrrnaru HoBbre MeroAbr lr (pusu.lecrue
rIpIzHqHrtbI reHepallul4 u npeo6paroBaHr.rr KofepeHTHoro onrl{qecKoro [3nyrreHr4r;

III[-4 roroBHocrb rlpl{MeHtrb coBpeMeHHBre MareMarr{qecKr{e MeroAbr rrprd aHaJrr.r3e

npoqeccoB larepuoft Szsurcz, xnanronoft oIITI{Kr.r, Sorouzxn tl na3epHbx HaHorexHolorufi;
[K-5 roroBHoorbro I{cnoJlb3oBarb coBpeMeHHbre naeroAbr rarepuoia (fzsr.rrra H Jra3epHb.x

TexHoJrolfrlft n paenvqHhlx o6lacrrx HayKI,I I,I TexHLIKI,I, BKJrroqar rlbrcoKoroqHbre olrrprqecKrre
lI3MepeHI'If,, tr,to4n(puraql,Im u o6pa6orr<y Marepr.ranoB, JroKarluro, Jra3epHyro MeAr.rqr.rHy ]r Ap.

B perynlrare ooBoeHLIt .4LIcq[[nI{Hrr o6yraroquftcs AorxeH AeMoHorpr{poBarb cneAyrourre
peyJrbrarrr o6paronarmx:



l) 3narr: MareMarlzqecKl4e MoAeJrrr Inr perueur4fl Susuuecrux 3aAaq (lIK-4, nK-:t);
ocHoBHE,Ie rIoAXoAbI K qL.Ic[eHHoMy perxeHurc (fzsuuecKux 3araq (yK-l); coBpeMeHHbre Mero4br
I{ccJIeAoBaHun n un$opMaUI4oHHo-KoMMyHI,IKarI}roHHbre rexHonorzr.r (OIIK-l); nonrre MeroAbr r4

([raslEuecxue Ip]IHIII{IsI reHepaq]I]r r4 npeo6paronauufl KorepeHTHoro orrrrqecKoro ]BJrfreHr,rs
(IIK-2); crtBpeMeuHbre MeroAbI I,I TexHonorr,rr,r HayqHofi nouvyuvKar\ukr Ha rocyAapcrBeHHoM r.r

I,IHocrparrHoM r3brKax (YK-5);
2) llrerr: pa6orarr c un(fopvaqneft r43 pa3r[trHbrx r.rcror{Hr.rx:oB, BKJrroqaJr cereBr,re

pecypcbrl rlerz TIHtepHer, Anrt pexreHlax npo(feccrroHaJrbHbx ]r corlrraJrbHbrx 3aAaq (OnK-l);
KpI,ITI4TI€,oKI,I nepeOcMbIcJII,IBaTb uaxonlennrrft o[brT, r.r3MeHf,Tb rlpr4 neo6xoAuuocrz BLLI u
xapaKrelp onoefi npoQecczonanrnoft.4esreJrbHocru (YK-1);co6uparr, o6pa6arurnarb 14 r,rHTeprperr{por
nnaHl,IpoBilrb I,I pelrarb 344aqlr co6crseHnoro npo(peccrroHaJrbHofo H Jrr,rquocrHoro pa3Br{Tr,rr (Vl(-
5); caMocrotreJlbno ocyrlecrBJltrb HayqHo-r.rccneAoBarenbcKyro AeflTeJrbHocrb B

coorBerorlBlroqefi npo$eccltonalrnoft o6nacrpr c r4crroJrb3oBaH[eM ooBpeMeHnbrx MeroAoB
I4CCNEAOBAHUX U UN$APMAIIUOHHO-KOMM}'HI,II(AIII4OHHrIX TEXHOJIOIIIft (O[K- 1);

3) B;raaeru: cnoco6Hocrblo crpor,rrb MareMarr,rqecKr,re MoAeJrr.r o6t,erros nccne.AoBaHrfl. 14

nrt6upar:l qncnennrrft MeroA r,rx MoAeirprpoBaHrdr, parpa6aruBarb HoBbrit wlu nrr6raparr rorosrrft
tlJIropI,IT.M pelrreHllt 3a!.a'uv; cuoco6nocrrro K r,ruTeJrJreKTyanbHoMy, KynbrypHoMy,
HpaBcrBrSHHoMy, (fusu.recrouy n npo(feccuoHanbHoMy caMop€l3Br.rrnK), rroBbrrrreHrlro ceoofi
xnalu(fru<aqun u MacrepcrBa (lIK-2, OIIK-l); cnoco6uocrrrc upuo6pelarb HoBbre HafrHbre r{

npo(fecc,tl<lHtulbHble s:rra;r'Vfl., I{cnoJrb3yr coBpeMeHHue o6pa:oBareJrbHbr,e a ran(foprraarlr4oHHE,re

TexHonorul{; cnocoSnocuro cocraBJltrb vr KoHTpoJrlrpoBarb rrJraH sHnorHeHser,roft pa6orrl
ITJIaHI'IpoBitrr neo6xoALIMbIe Anfl BbIrIoJIHeHr.rq pa6oru pecypcbt, orleHr.rBarb pe3ynbrar,br
co6crseHHoft pa6orrr (IIK-5, IIK-4); cnoco6uocrbro rrJraHr.rpoBarb r{ perxalb 3a1aln co6crneunoro
npo(peccuoHaJlbHoro rI Jlldr{HocrHoro pa3Br.rrvr (VK-5); cnoco6uocrbro K Kpr4Tr.rqecKoMy arranr{3y r.r

orIeHKe coBpeMeHHbnx HayrlHbrx 4octzNeuuft, reHepr{poBaH[ro HOBbrx u1eft rtprl perreHrrpr
pIccJIeAoBaTeJIbcKI{X I4 npaKTI{qecKI4X 3a[av- B ToM rII,IcJIe B MexAl{cqr4nnr.rHapHbrx o6nacrsx (yK-1,
nK-s).

4. CTpyKTypA rr coAEpxAHr4E ATTCUUIIJrr,IHbI (MOAyJ[fl)
O6;IrIat rpyAoeMrocrb AI4cIII{nnr{Hbr cocraB rtlrer 2 3aqerHbre eA}rHHrIhr, 72 raaca.
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C OAE PXAHIIE AII CIII4IJII,IHbI

JIEKIII{II
B 3KCTpeMaJrbHo Hrr3Kr.rx TeMrrepaTypax.1. C,OCrOsHnq BeIUecTBa



Coc:ro.snug DHeprerI,ItIecKLIX 3oH B BerrlecrBe rrplt Hrr3KI4x reMneparypax: Metarlrt.
flonynponoAHI'IKI{. *{Iaelerrpuxa. I4sNaeHeHue ererrpu.recxoft [poBOr[r.rMocrr.r Marepr,rzrnoB.
flolrpu:laqur AI,I3JIeKTpI,IKoB. lusnerrpuqecKlre norepr,r. llpo6ou Ar,roneKTplrKgB.
CnepxnllonoAHl{Ktl. Cnepx4zsreKTpr{Kr{. Zgueneur,re Mafurrrnbx cnoficrn. flepecrpoeuue
Aoueuuoff crpyKrypr,r.

2. cocrosHrrfl BerqecrBa B gKcrpeMaJrbHo BbrcoKrrx reMneparypax
llrtalrraennoe cocro.gHlle BerrlecrBa. Csoficrea [Jra3Mbr. Buau rna3Mbr.

Bucoro'rerurleparyplla;l [JIa3Ma. HzgxoreuneparypHa.fl [JrrBMa. Jlasepuar rTJra3Ma.

3. CocrosHlrfl BelrlecrBa Bo BHeruHIrx MafHI{THbIx rr gJreKTp[rrecmnx rloJrgx.
3d)$enr 3ee6erca. 3@Qenr llenlrre. SSQerr Xorua. flouorqenue cBera

IloJlyrlpoBo4Hzr<a"uu.(Doro[IpoBoAI,IMocrb. J}ouunecqeHrlr,rf, nonylpoBoAHr.rKoB. furanrcroe
MaTHIITH.Oe COnpOTI,IBJTeHIIe.

5. OEiPA3OBATEJIbHbIE TEXHOJIOTUII
flp,oseAenue neKIILIoHHbIx sausrufi o6ecue.reHo cnellr4anr{3r{poBaHHbrMrr

o6opy4onarHHblMll KoMlrbx>re pavra Lr gJreKTpoHHbrMr{ npoeKTopaMrr, qro ro,3BoJurer
qreHrre nexquft AeMoucrparlueft xorunlrorepHbx claft4on.

B par'max neKIIt4oHHoro Kypca l4crronb3yrorcr raKxe cJreAyrou[e rexrroJrofLtrur:
o rexHororkt.f, npo6ueunoro o6yreuur (case-study). IIpz paocMorpeHwr BonpocoB

ilpaKTuqrgcKoro npvMeHeHLIt paccMorpeHHoro reoperllqecKofo Marepnilra,lrcnoJrByerc.rr Ar.raJror
co cryAeHTaMVrra npeAMer Bo3Moxubrx cnoco6oe pemeHus nocraBJreHHoft sa4auu.

o BcrperILI c yqeHblMu, pa6oraroulllMl,I e o6racru (pr.rsur<u HeKJracc[qecKr,rx cocrosuuft
BeIIIeCTBia.

6. OIIEHOIIHbIE CPEACTB A TJIfl TEKYIIIEIO KOHTPOJI,fl YCIIEBAEMOCTII,
rltPoMEXvroqHofr ATTECTAUlara rro rrrorAM ocBoEHr[f,
LUCUI4TIJII,IHbI U YIIEBHO.METOA}ITIECKOE OEECNEqEHI,IE
CIAMO CTO.fl TEJIbHOIZ PAB OTbI ACIIIIPAHT OB

a) JBorupocbr AJrfl rroAroroBKr.r K 3aqery
1. Oxapantepusyftie noflBJIeHLIt sHeprerr.rqecrlrx 3oH B BerrlecrBe rrpIa Hrr3Krix

TeMrrepaTylpax n ueralnax?
2' Oxapar<repraayfire [otBJIeHrIt gHepferllqecKux 3oH B BerrlecrBe rrprr H143KHX

TeMneparypax B rronyflponogur.lxax?

3. Oxaparrepnsyfire ro.nBJIeHI{t sHeprer[rrecKr{x 3oH B BerrlecrBe rrpIa Hr43Kr4x

TeMlepaTyllax B Ar4sJrerrpnxax?
4. oxapar<repnsyfi re oneKTpuqecKyro rpoBoAr{Mocrb Ar,reneKrpraroe?
5. /\aitre onpeAeneHne [oJrrprl3arfLrfl,4uslerrpnron?
6. r{ro clyNtlrnpI4tII4Ho Bo3HIaKHoBeH}rrAr.rgJreKTpr4uecKr4euorepu?

7. rlena o6ycnoBJreHbr npo6ou 4uelexrpuron?
8. l[aftre o[peAeJreur4e cBepxrposoAurKala?
9. flailne orpoAeJrerrlre cBepxAr4enerrpurarra?

10. rlro clyNzr [purrr4Hoft zsr\leHeHr4e MarHrzTurrx csoftcrn?
1 l" l(afire onpeAeneHr{e nJra3MeHHoMy cocrorHprro nerqecrna?

12. Karue cyulecrB),Tor csoftcrna ula.:urr?
13" Itarcrae cyrqecrByror Br.rAbr rrJra3Mbr.

14. Oxaparrepr.rsyftre BbrcoKoreMneparypHyro nnasuy?

ayAkrToprrflM.t4,

corrpoBoxAa:tb



I 5. Oxapar<repnsyftre Hr.r3KoreMleparypHyro unasuy?
16. Oxaparrepusyftrc Jra3epHyro nlaruy?
l7. [airce orpeAerreHrae eQ$erra 3ee6erca?

18. [afire orpeAeneHrae e$(percy flenrrte?
19. [airre orpeAerrcHue eQQexry Xonua?

20. tlena o6ycnonneno nornoueHr,re cBera noJrylpoBoAHr,rxauu?

2l . flafire orpeAeJreHrae Soroupono.4ranaocru?
22. V:ev. o6ycnouerra JrroMr{HecrleHrlr,rr rroJryrrpoBo4nnron?

23 . fiairce onpeAeneHl,Ie rIlraHTcKoMy MarHr{THoMy conporlrBJrennro'?
24. Vett't o6yclonneHo rr4raHTcKoe Mar,HrrrHoe co[porusneH[e?

6) CauocroffTeJrbHafl pa6ora
Canaocro.sreJlbFlarl pa6ora acnlrpaHToB BKrroqaer caMocrorrreJrr,Hoe 6onee rny6or<oe

ocBoeHIIe MareplraJla, paccMorpeHHoro o6sopHo B paMKax JreKrlr,roHnbrx sansruft.
1. l3naror'rcrBo c HayqHbIMu flep[oAr,rtrecKr,rMr{ ngraluflvrtr rro cocrof,Hr.rflM BerrlecrBa B

gKCTpeM Urn:bHbx TeMrrepaTypax.

2. 'Paspa6orKa 
MeToALIK onpeAeJIeHI,Ifl xapaKTepr,rcrr{K noJrynpoBoAHr.rKoBbx MareprdurnoB;

3. Faspa6orKa MeToALIK orlpeAeneHl4fl rrpkrroAHocrr4 AzgneKTprlqecKrdx Marepr.ranoB;
4. JPaspa6orKa MeroAHK orIpeAeJIeHLIs rpzroAHocrr.r cBepxnpoBoAr.rMbx Marepr,r€uroB.

n) Broupocbr AJrfl Teorr.rpoBaHr{fl

1. HtllnuefiHble npo{eccbl B cpeAax c KBaAparr{qHoft Herunefinocrgo
2. .HenulaetrtHbre npoqeccbr B cpeAax c ny6uuuoft nenunefinocrrro
3. .llaparuerpr{qecKIte rpoqeccbr B orrrlrKe r..r Koppenrrlur Qorouon
4. fenepaqux fapMoHI,IK, orrrrlqecKoe AereKTr,rpoBaHr{e. Oasosrrft cr{HxpoHr,r3M r{ e;o

peilrur3al,ILlfl.

5. Czuvro$oKycr{poBKa BoJrHoBhrx [yrrKoB.
6. .FlelunefiHo-onrlIrlecKI4e npoqeccbr B orrruqecKr4x BoJroKHax u ctseroBo,rlax.
7 .|lle nulaeirH arr orrrr4 Ka (f orono rpz craJrJrr.rqecKr4 x B o Jro KoH.

8. B uHyN4eHr{oe xorrl6unaqr,roHHoe paccefl Hr.re cBera.
9. .ller":epnrrfi repnao.r4epurrft craHre3: cocrorHr{e u upo6neuu.
1 0, Py6r.rnonrrfi la:ep.
11.Irtrd: YAG-Jra3ep.
12, IIasep Ha crexJre c HeoAr.rMoM.

13. fenzfi-HeoHoBbre Jra3epbr.

14. Jlla:eprr Ha napax MeruLr3oJrora.
15. dprouonrrft nasep.

1 6. SncrzrrlepHbre Jrurepbr.

17. Jllasepu Ha Kpacr.rren{x.

1 8. I.llonyupoBo.4HtrKoBbre Jra3epbr.

19. Jlasepu Ha r{eHrpax oKpacKr{.

20. PenrreHoBcxr.rx Jra3epbr.

21. BoloroHHbre na3ephr.

7. y'IIEEHO-METOAIITIECKOE Vr I,IHOOPMAUI4OHHOI] OEECTIETIEHITE
AI,ICqUTJII,IHbI(@II3I,IKAHEKJIACCIqECKIIXCOCTOflHTTTTBEIUECTBA,)

a) ouronnafl Jrrrreparypa:



1" Bne4enue B HaHorennoQzszxy [gnerrponuufi pecypc] / A.C. [rvrurpuen. - M. : EI4HOM,
2015. - ('Hauorexnonoruz). -793c

2. Kti..alccv'recKl,Ie 3ararrr (pzsuru roprueft rrJra3Mbr [Snerrponnuft pecypc] : rypc nerqzii /
B.I4. I4r:rrrl4coHtlc. - Bun. 8. - M. : l4s$arelr,lcr<ufi 4ou M3I4, 2015. - (Cepua "Bbrcruas rrKo.ra
$usurn"). - 326c.

3' CtarucruqecKarl repMoAl4uaMraxa (xnanroBbre crarr,rcrr.rKr,r) [Suerrpouuufi pecypc] :

Yqe6uot: uoco6ue lE.U. XsecloK. - M. : Izls4arelrcrso M|TV rzu. H. 3. Bayrraana.2014. -t27c.
6) 4onomrrrreJrbHafl Jrrrreparypa:

1. ,{z(pparqzr oJIeKrpoHoB: crpyKTypa v Ar.rHaMLrKa cno6oAnrx MoJreKyn vr

KoHAeHcI4poBaHHoro cocrotHl4f, BenlecrBa [3nexrpounrrfi pecypc] / IrlrqeHlco A.A., fupzuen f.I].,
Tapacon ru"I4. - M. : OI43MATIV|T,2}I3. - 516 c.

2. HusxoreN{neparypHas nJIa3Ma B rrpoqeccax HaHeceHr.rs (fyurquorraJrbHbx norptrrufi - J.II
Pecny6nrzlcaHcKa-fl HayqHo-rexHlzqecKat rou$epenqza [3nerrponnrrft pecypc] : c6opHrar crarefi I
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