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1. UEJII4 OCtsOEHI[fl AI4CIIlIlrJIlIHbl
IIersNr[ ocBoeHI,rfl At4crlI,trrJrr{Hu (rvro4ynr) <@rzsura HeKJracc]nqecKl4x cocromruft

f,BJrf,eTct ocBoeHI4e o6yuaroqtlvtucr MeToAoB c6opa uu$opuar{utt rr0

cocrotHlrrM Belrlec'rBa. 3naqurenbHoe BHI,IIVTaHIe g Kypce orBoAulcs Ha paccMorpel{ue

lpaK'ruqecKofo npIrMeHeHI4t reoperl'IqecKlrx MeroAoB.

OlrgzKa BerqecrB B Hacrosqee BpeMf, rrpoHllKaror Bo Bce 6olrruee qlrcJlo

npoMtbrrurer{HocTrz, tuupoKo rrcrroJIb3yIOTC{ B HayqHbIX I4CCne.n[oBaHIItx.

HeKJraccra,{ecKrrx cocrosnuft BerrlecrB no3BoJlfler HoBbIM B3rn.f,AoM lrocMorperb rlpe:KHrolp Ka

Bocnprsrar Mr4pa. tr4syuenne Aauuoft AI4cIIUnJII4HII IIo3Ilo.fII{T co3Aal}arb ycrpPl4c[Ba vr

paspa6arr,rBarb rextuoJror[rr c yHr4KanbnbIMI4 TexHIrr{ecKuM[ xapaKTepI{crkIKaMI4.

2, MECTO IIUCqUIJII,IHbI B CTPYKTYPE OTIOII BO

t) Hacro-snqee BpeMrr o6lacrr, I,rcrronb3oBaHrrfl tplarnxu HeKraocl4tlecKIzx <]ocrioxnuft

ve

Hy

TAK I{
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I{HbIE

rjrrE

(pusuru. 3nanun, (fopuupyeMbre Kypcoru ueo6xo4l4Mbl KaK B l{ccJleAoBarenrcxoii

An.s r,rHxeHepHbx parpa6oror( Anfl Ha[paBJIeHufi ra-:epnoft rexuuxu" I43no:xerrue

paMKax Kypca yq[TbrBaer, KaK 6agonrre IroJIoxeHI4.fl laaepHoft Su:luxll, TaK !I coB

TeH.qeHrluu AaHsofi o6lacrn HayKIr.

3. KOMTIETEHUIII4 OBYqAIOIUEfOCfl, OOPMI,II}YEMbIE B I'E3Y
o c B oE Hvlfl [vrcr\ IrrI JII,IHT'I

B pe3ynbrate ocBoeHLIt nporpaMMbl aclupaHTypbl y

c(foplruponaHu:
yK-1 cnoco6Hoctrc K Kpr,rrptrqecKoMy ananla3y 14 oII,eHKe coBprgIr4s11s5ry HaiyI{HbIX

AoclnxeHlirft, reneprzpoBaHr4ro HoBbrx ugeft rtpu perueHlllr uccJIeAoBareJIbcK:HX lt npaFrI{rlecKLIX
.,,,,r, ^A-^^,--.,.3aI1Aq, B TOM TII,ICJIe B MeXAI,ICqTIIJII,IHapHbIX OoJIaC',r.f,X;

yK-s cnoco6uocrbro nJraHr.rpoBarb 14 perrarb 3ana'uu co6creeHHoro npro(fecczonpnli+oro n--r -a-"-----------..-:- - --

JruqHocTHoro pa3Br.rTlzg ;

OIIK-1 crroco6Hocrb caMocro.sreJrbHo ocyilIecrBJr.firr, FIayqHo-LIcrlileAoBtlltg.{hcKYIo
UA

AerlenbHocrb B coorBercrByrcIqeft npo(feccuoH

MeroAoB r.rccJreAoBaHux u uutpopMallllo HHo -KoM

IIK-2 cnoco6nocu aHanv3r,rporBarb vr

lpulrrlurrbr feHepauun u npeobpasoBaHrat Kol'epe

IIK-4 fororlHocrb npuMeHsrb conpeMe

npoqeccoB na:epnoft Srz:ur<u, rnaHronclfi orITI4KId

IIK-S loroBrlrocrblo rrcnoJlb3oBarb coBpe

TexHoJrorr{fi n pasrur{Hbrx o6racrsx Hayr(n n

lr3MepeHrrfi , l,ro4u snrarlr{ro n o6pa6orx y Marepr4

B pesymmte ooBoeul4q Alacqnnruanrr o6

p*ynbrarbr o6paaonanux :

cneqtran[cra B o6lacrn nalepuofi (rusr,Ixu, c]IcreMarlil3lrpoBal{o ilpeAcraBnit, npli,nuuult vl



1) 3narr: MareMarlzqecKl,Ie MoAenI4 4.nfl1) 3narr: MareMarlzqecKl,Ie MoAenI4 4.nfl

ocHoBHbIe rIoAXoAbI K qI{cJIeHHoMy peureHuro (fus

rr cc JIeAo B a Hilfl . 14 rarr Q o pu aqI4 o H Ho - Ko MM yH I'I KaIIH o

$usr,ruecrue rpI{HuI{rbI reHepalluu u flpeo6parol

(lIK-2); coBpeMeHHbIe MeroAE,I I{ rexl{oJIoI'rI'I H

r..rHocrpaHHoM r3blKax (YK- 5 ) ;

2) Yuers: pa6orarr c un$opmaqueft u3

pecypcbr ceru I4nrepHer, Ant pelxeHnx npotfec

KpI4TurIecKI,I lrepeocMbIcJII4Baltb naroueunrrfi o
xapaKTep cnoeft npo(f eccuoHa:rlnofi AetlreJlbHocrl'I

nnaHr,rpoBarb Ir pellarb 3aAaupn co6crseunoro rrpo

5); caMocroflTeJlbHo ocytuecrBnsrb Hay

coorBerclBylotqefi upo$eccnonaluroit o6lacrra

r4ccneAoBaHur u un$opMaIIIroHHo-KoMMyHIl KaIIuoI

3) I|.naaerr: cnoco6nocrblo crpol{Tb Mare

nrt6uparr, qucnenurrft MeroA I{x MoAeJII{po.BaHI4.f,,

anropr,rrM pelxelllrf, gailanilr; cnoco6uocrr

HpaBcrBelrHoMy, (lusuuecrolry u npoSeccHoHaJlbHoMy caMopa3BLITlIIo, tlotsblureH

rnanu(furaquv vr. Mac'tepcrBa (lII(-2, OIIK-l); cnoco6uocrlro npuo6perarl, HoBbIe I

npoQeccnonaJrbHbre gHanvrfl., rrclon*yfl coBpeMeHHrre o6paroBareJll;Hr,Ie lr uufiopn

TexHoJlofuu; cnoco6uocrrro cocraBJrrrb v KoHT'ponl4poBarb nJIaH BbIlIoJIHeHjileMO

rrJraHrrpoBarb neo6xoAlluue 1.nfl BT,IIIoJIH€HI,II paSorlr pec)'pcbl, oqeHI{Barn t
co6creeHnofi pa5orur (lIK-s, JllK-4); croco6uocrbrFo IIJIaHI,IpoBarb Ir penatlb saAaqn co(

npoSeccuoHarrbHor"o rr JrrrrrHocrHofo pa3Br4uEr (VK-5); cnoco6Hoc'rblo K KpuTtrqec.KoMy

orlelrKe coBpeMeHHbrx HayqHbrx 4octuxenuft, reHepI4poB&HI,IIo, HoBbIX m4efi' IrpH

uccneAoBaTeJIbcKI,IX U [paKTI,In{ecKIIX gAILA'.i., B TOM qVCJIe B MeXAI{C;qmnnI4H€tpI]tbIx o6nac

nK-s).

4. CT PyKTyPA rr C OAEPX{ATII4E AIICIII4TIJII,IHbI (NIOAvJLfl )
O6rlafl :lpyAoeMKocrb Ar{crlrdrrJrr4Hbl cocrauxer.! 3arrerHble eA.IHI4r[bI, 72 qaca.
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1. CocrosHuq BeulecrBa B SKclpeMaJrbHo IrI{3KIrx reMrleparypax.
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CocrosHras gHeprerr,rqeoKr.rx 3orl B BerrleorBe npr4 HII3KL{x reMlreparypax:
lIonynponoAHI4KLL .{usnerrpuru. tr{srvreHeurae elexrpuuecroft [poBoAr,rNirocrrr

florxpusa.qur Ax,r3neKTpHKoB. .{rzenercrpr,rqecKr{e norepr4. llpo6ou Lrtg
CnepxnponoAHI4KLI. Cnepx4r,reneKTpr,rx:r4. tr{glreueuue MafHr{TFr:brx cnoficrn.

Aouesnofi crpyKrypbr.

2. CocrosHrrfl BerrlecrBa B oncrpeMaJrbHo rlbrcoKrrx reMneparypax
fhagrr,rennoe cocrorHr.re BerrlecrBa. Csoficrna uJra3Mbr. Burr,r

BrrcorcoreltrreparypHafl rrna3Ma. HzsroleN,{neparypHafl rrJrasMa. Jlasepnan rrJrrrMa.

3. CocroqHuq Be[IecrBa Bo BHeilrHrrx MaFHr{THbrx rr SJrenlpuqecKux rroJrrrx.

3$$exr 3ee6era. SSSexr llerrrrle. SSSercr X.olna. fllrnotqeu
noJlynpoBoAur,Irauu.OoronpoBoAr{Mocrb. JftolrunecqeHrlLrs [onylpoBoAur.rKoB. I]
MarHr4THOe COlpOTr{BneHr{e.

5. OEPA3OBATEJIbHbIE TEXIIOJIOII4I4
flpone4euue JIeKIIr,roHHbrx sa:r.st'ufi, o6ecne.reHo cneur4anlr3lrpoB&r{Hr,rMr{ ay

ooopyAoBaHHbIMLI KOMfIbIOTepaMI,I lI SneKTpOHHbIMII npOeKTOpaMrr,, IITO IIO3BOiI.f,eT COrI

qreHx,Ie rexquil AeMoHcrparlueft xorvrulroreprrbx craft Aos.
B parr,trax JIeKuHoHHoro Kypca ucrroJrb:lyrorc{ TaK)r(e cneAyronque rexHororr4r.r:

o rexHoJlorl,I,fi lpo6lel'tuoro o6yueuur (case-study). llp" paccMorper{rrr4

llpaKrurlecKoro [pLIMeHeHIIfl paccMoTpoHHoro TeopeTr,rqecKoro Marepp\ura, uonoJrb3

co cryAeHTaMr,I Ha ntpeAMer Bo3Monmbrx cuoco6os perxeHr{r [ocraBneHuofi sa4aurz.

o Bcrpetru c yaleHbrMu, pa6oraylrrlt4Mlr s o6racru $zrrzru HeKJraccuqecKl,{x

BeIIIeCTBa.

6. OUEHOrrFrhrE CPEACTBA AJrfl TEKyTTIETO KOH'rpOJlfl yCrrEBA
TIPOME}ITYTOTIHOfr ATTECTAIIVIV IIO IITOIAM
AI4CUlIIIJII,IHbI W, YTIEEHO-METONUIIECKOE
CAMOCTOflTEJIbHOI,I PAEOTbI ACIIIPAHTOB

a) Boupocbr Arq rroAroloBKn K 3aqery
l. Oxapaxrepnsyftre no.f,BreHlit.f, gHepferr4qecKr,rx 3oH B BeurecrBe rtp

reMnepaTypax n ueraruax?
2. Oxapaxreprasyftre [otBJIeHI4tr gHeprerr,rqecKr4x 3oH B BeruecrBe rtp

TeMrrepaTypax B no:rynpono4ulmax?

3" Oxapanrepusyftre ro.sBJreul.rr sHeprerutrecKr,rx 3oH B BeruecrBe np
TeM[epaTypax B AngJrexrprarax?

4. Oxapar<repu:yfire gneKTpr4rrecKyro npoBo.qr4Mocrb 4nelercrpr,rron?
5" [ailT e o[peAeneHr're non.flpkr3arJvr.fl.4uelexrpuron?

6. I{ro cryxrur npurrr{Froft nosnzxuoBeHr,rr llr{gneKTprrqecKr4e norepu?
7. 9err,r o6ycnoBJreHbr npo6ou 4verer<rpuron?
8.,{aft're olpeAeJreHr,re cBepxnpono4urararra?

9. fiafire onpeleneHr,re cBepxAt4srerrpzrarrl?

10. rlro cnyxur [pnqr,rFrofi ugruenenrre MarHurHtx csoftc:rs'/

I 1. [afi're onpe,4eneHr,re rrJra3MeHHoMy cocroflHr4ro nerqecrra?

12. Karpre cyuecrB).ror cnoficrsa rtnagratr?

13. Karrae cyulecrB).ror BrrAbr rrJra3Mbr.

14. Oxaparr:epusyfire BbrcoKoreMneparypHyro nnasrvry?
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1 5. Oxapaxrepnsyftre Hlr3Ko'reMlleparypHylo nnaenry?

16. Oxaparrepuryftre na3epHylo unarlly?

17. fiairre onpeAeneHue eSQexra 3ee6er<a?

18. liaftre onpeAeneHLIe e$(percry [Ie:rnme?

19. [,aftre orpeAeneHue eS$exry Xolna?

20. rleu o6yclonreHo norJIorIeHLIe cBera rlo[ynpoBoAslarauu?

2l . flairre onpeAeneuue (f orouposoAlal\aocu?

22. 9icv o 6ycnoueHa JIIoMIzHecIIeHIIus [onyrlpoBoAuI'Ixoe?

23 . fiaitr e oflpeAeneHr{e f LrraHTcKoMy MarHIrrHoMy colpoll{I}nen nro ?

24. Hett o6ycnonneHo rlrraH'rcKoe MaTHLITHoe colporlasreHze?

6) Carrlocrofl'reJrbHafl pabora
CannoorosreJrbHas pa6ota acnr4paHToB BKJrroqaer caMoorottfeJnbtroe 6onee

ocBoeHl,re Marepr.rafia, paccMorpeHrroro o 6soptto B paMKax JIeKIII,IoHHrTx zausruit.

1. 3naxorr.rcrBo c HayrIHbIMu [ep[oAt4qecxl{Mr4 vgranvn[M]n [o cocrotHI,ItIM

sKorpeMaJrbHbx TeMrlepaTypax.

2. Paspa6orKa MeToALIK onpeleneHu tl xapaKTepI4crLIK rIoJxyIIpoBoAHI4KOBbIX

3. Paspa6orKa MeToALIK orlpeAeneHl{ lt lplrroAHocru Al4gneKTpl4rrecKktx

4. Paspa6orKa MeroAr,rK orrpeAen eHr4 rr npr.rroAHocrl4 cBepxrrlcoBoAllMblx MarepLI

n) Boupocbr AJrr recrlrpoBaHlrfl
1. lFlenuuefiHlle rpoqeccbl B cpeAax c KBaAparlr.{uofi Heruueiinocmrc

2. Flenr,ureftHble rlpoqeccbl B cpeAax c xy6nunoft uelHneftnoc'mro

3. lllapauerpuqecKlre rrpoqeccbl B orITIrKe A Koppen.flIlIar Sorouoe
4. feuepaqzr fapMonrr,rK, olrr.rqecKoe AereKTr4poBaHI,Ie. (Dasosbtft clIHxpoH

peanu3a\ufl..

5. Cal,ro(poKyollpoBKa BoJIHoBbIX ryqKoB.

6. F[enutrefiHo-orrrnqecKlEe npoqeocbr B olruqecKr,rx BoJIoKHax I4 cBeroBoAax.

7 . LIe wlr'eirH arl o TITLIKa {l oro u o rcpu cralrl,Iqec KI,IX B o JIo K oH.

8. Ilr,ruyNaeHHoe rou6unaquoHHoe pacceqHne cBera.

9. Jla:epnuft repnror,qepuuft cLIHre3: cocroflrll{e u npo6lettrt"
10. Py6uuoer,rfi rasep.

11. Nd: YAG - na3ep.

12.IIazep Ha creKJIe c HeoALtMoM.

1 3. ferpIft-HeoHoBble na:tepbl.

14. Jlasepu Ha rlapax Me,4LI 14 3oJlora.

15. Aprononr,rfi ra:ep.
1 6. 3xcrzrr,replrble na3epb{.

17 . Ilazepu Ha Kpacr.rrenrx.

1 8. lloryuporBoAHl4KoBbre na3epbl.

19. Jlareprr Ha rleHrpax oKpacKr.r.

20. PenrreHoBcKr.rx na3epbr.

2 1. BonorcoHrrbre Jra3epbr.

7. yrIEBHO-METOIUTIECKOE m I{HOOPMAU:IIOHHOI] OEECII,E:

AI4CIII4TIJITTHbI (@I,I3I,IKA HEKJIACCI4TIECKI,IX COCTOflH;,Vrn BEIIIllCiTBb>

rr!6oItoe

M I{ efo

a) ocHoBHafl Jrrrreparypa:



1. BseAeHue B HaHoreunoSnsury [Snexrpounuft pecypc] / r',.C. .{rr,nurpraer. - M. : BIrI]:IOM,
2015. - (FJlanorexuororzu). -793c

2. Knaccu'aecKr,re sa1laqr $rasraru ropxueft
B.lI. llnrrilcoHr,rc. - Brrn. 8. - M. : Zgaarenlc
(fusur<u")" -326c.

3. CrarucrvrqecKaq repMoAlrHaMrarca (rcna

Yqe6uoe noco6ue lB.VI. Xsecrcr. - M. : \4saare
6) 4ono.nur{TeJrbHas Jrr{Teparypa:

1. ,[raSpar<qux oJreKrpoHoB: crpyKrypa u ALTHaMLTKa ono6o4nrx
KoHAeHcI4poBaHHoro cocrorHr4r BenlecrBa f3ner<rponnrrfi pecypo] / Zrqenno A.A.,
Tapacon IO.I4. - M. : @I43MATJMT,2AI3. - 616 c.

fupnue

2. HusrorehaneparypHat nna3Ma B npoqecca>( HaHeceHrzx $;rnrl;uoHrurr,Hbrx rl ii-ilI
Pecny6nrzxaHcKa.[ HayrrHo-TexHr.rqecKaq rcou(pepeHqr.rx f3nerrponuuft pecypc] : c6opnzn
flo4 pe4. H.O. Kauianona, A.l. Jlyuruna. - I{agasr ;Vlznaretrcrno KHtr4T'y,2012. - 148c.

3. @usuKa 'rBepAoro reJla AJII LIH)KeHepoB [SnerrponHn:ft pecypc] : yle6.
fypron 8.A., OcayrreHKo P.H" - Vlgqanne 2-e, gon. - M. : TexuocQepa,2012" -560c.

8. MA'TEPIIAJIbHO-TEXHIIIIECKOE OEECTIEIIEHI4E AIICUI4IIJII4HbI
flpuneuenue MynbrlzMeAIafturrx upesenraqvrft kr KoMnblorepHbrx cranryjrxrlraft

o6ecue'Izeaercs. npoBeAeHLIeM sartsrufi. B yxe o6opy4onauHbrx MyJrbrr.rMeAuilutru
o6opy4onau kreM ay 4krropr{f, x naQ e4prr @ufIM.

{nx o6ecuerreHl,Is npoBeAeHI,It sta6aparcprrbrx pa6or rrNrerorc.fl xoll[rrorepnbre x.raccbr
r<aQegpu OertIM u cneqranl43lrpoBaHHbre yue6no-nayqHhre na6oparopzu, oSopy:tonflrF{Hbre

coBpeMeHHrrrra o6opyAoBaHLIeM Ant na3epnofi 4marnocrr.rKlr BerrleclBa r4 r.r3yrreHu{ .[a3epHo-

I{HAyrIrlpoBaHHbrx npoqeccoB (na6. I07 -3, 107 a-3, 479 -3, 123 -3).
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Pa6o.Ia-fl [porpaMMa Ar{cq?rnJII{Hbr cocraBJreHa B coorBercrBura c rpe6oBaur,rsrau Qf BO

(yponeHr roAroroBKl{ KaApoB nucruefi rnanr.rqpuraqur.r) no HarpaBJreHuro 03.06.01 i

acrpoHoMr.rr r.r Ha[paBJreHHocrr{ (nporfzmo) no4roronKu JlasepHar Ibu3rare

Pa6o.ryro rporpaMMy cocraBLrir .u.tb.-vr.n.. npoOeccop raib. Or'rIIM Aparensn C.M.

PeqeuseHr
(upegcranurenr pa6oro4arenx)

,./ ,//t4'/f '

.e (" flz'Z *, (uecro pa6orrr, AoJrxHocrb, <DHO, no4nucu)
.za't

flporparr,rrvra paccMorpeHa r{ o4o6peHa Ha 3aceAaHrau r<a$e4prr @uIIM

flporoxon }lb /d o,

3ane4yroquft Ka$e"qpoft

Pa6o,ras. [porpaMMa paccMorpena z oAo6peHa Ha 3acerannv yu.e6uo-ueroguuecrofi xo

HanpaBJreHr.rs 03.06.01 Ozgrarca u acrpouoMzs z HarrpaBJreHHocrr.r (npo(pnnro) n

JlagepHa-s (bzsnxa

flporoxon Ns /6 { or 4p6. /f ,oliu

Ilpe4ce4areJrb KoMn{ccrrfi

JIIICT IIEPEYTBEP}ITAEHII,fl
PABOIIEIT IIPOIPAMMbI AIICqUIIJIIIHbI

Pa6o.rafl rrporpaMMa o4o6pena Ha y.re6urrft ro4

flpororon 3ace4aHnfl, ra$e4prr J\b 3z ,//rorc
3aseayroqraft KaQegpoft
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