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XHHYECKOr0 (aKynpTeTa

C.A.®omenko

IIporpamma yueGHON JUCHHILTHHEBI «JIH(PAKIIHOHHBIE METO/B! MCCIECIOBAHUS BEIIECTBAY
COCTaBlleHa Ha OCHOBaHWH [ocynapcTBeHHOro 00pa3oBATENBHOrO CTAHJAPTA  BBICHIETO .
npodeccuonansroro obpasopanus (I'OC BIIO) Jlonenxoii Hapommoii Pecny6muxu (JJHP) mo
HalpaBJIeHUIO MOAroToOBKY 28.03.03 HaHomarepuaisl, yTBEPXKIEHHOIO MPUKa30oM MHHHCTEpCTBA
obpasopanus u Hayku JIHP ot 28 centsbps 2016 r. Ne 987; Ilopsimka opranmsanuu yueGHOTO
nporecca B 00pa3soBAaTENBHBIX OPraHM3alMAX BBICHIEr0 NPO(ECCHOHATLHOTO 06pa3OBAHHS
Jonenkoit Haponmoit Pecry6imku, yTBep:KAEHHOTO MpHKasoM MuHmCTEpcTBAa 06pa3oBaHHS H
nayku JTHP Ne 1171 or «10» Hos6pst 2017 r.; y4eGHOro mmana u OCHOBHOI 06pa3oBaTeNHLHOM
IPOrpaMMBI  BBICIIET0 INPO(EeCCHOHATBHOrO 00pa3OBaHHA HampasieHus moaroTosku 28.03.03
Hanomarepuaisl, paspaboranneix B 'OV BIIO «JloHenxuit HAMOHATBHBINA YHABEPCHTETY.

PazpaboTumk:
ITpoceccop xadeapsr
TEOPETHYECKOH (DU3UKU ¥ HAHOTEXHOJIOTHI H.I1. ViBauumpH

IIporpamma y4yeGHOH IMCHMIUIHHBI yTBEpX/ICHA HA 3acelaHHH Kadeapsl TeopeTHYecKOi
(H3HUKY ¥ HAHOTEXHONOTHI
ITpotoxon Nel5 ot «02» ampens 2020 r.
éasenyromm‘i kadepoit B.H.Baproxux

IIporpamMma y4eGHON THCIMIUTHHEI 0f00OpeHa yueOHO-METOUYECKOM KOMHUCCHEH (DH3HKO-
TEXHHYECKOro (akyapTeTa
ITporoxon Ne 5 ot «15» ampesst 2020 r.

IIpencenarens yqeGHO-METOMYECKOM >
KOMHCCHH (pakyipTeTa B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«lupakuOHHbIE  METOJbl  HCCIENIOBaHMs  BELIECTBa»  SBJIAETCS  JAUCLUIUIMHON

BapuatuBHONH dactu IIpodeccnonanbHoro bnoka mo nHampaBnenmto moxarotosku 28.03.03
Hanomarepuassi.
Jns w3ydeHus HaHHOM y4eOHOM JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMHpOBaHHBIE B Ipoliecce H3ydyeHUss mnpeaMeToB «/luddepennuanbible  ypaBHEHUS,
«AHanuTHYECKass TeoMeTpus U JMHeWHas anreOpa», «OCHOBBI IpPOLIECCOB MHUKPO U
HaHOTEXHOJIOTH», «MaTepuanoBeieHue HaHOCTPYKTYPHPOBAHHBIX MaTepuanoBy», «KBaHTOBas
MEXaHMKa» Ha IMpeablaylleM YpoBHE oOpa3zoBaHus. [losydeHHblE 3HAaHUS HUCIHOJB3YKOTCS
CTYACHTaMH BO BpEMs BBIIOJHEHUS Y4€OHOH M IPOU3BOACTBEHHON NPAKTUKH, MPH HANKUCAHUU
BBIITYCKHON KBaTH(PUKALMOHHON PabOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpasneHnue nororoBku 28.03.03 HanomaTepuassl
[Tpoduib
O6pa3zoBarenpHas Iporpamma OakanmaBpuar
Kpanuduxanms aKaJeMHYecKHil OakamaBp
KonuyecTBO conepkarenbHbIX MOTyIeH 2
Jucnunnuza 6a30Boi / BapuaTUBHOM 4acTH .
. JTUCIUIIMHA BAPUATUBHOMN YacTH
00pa30BaTeNbHOM POrpaMMbl
®opwmel kouTposist (MK, sk3amen, 3auer) MK, 3auer
TMoxasarenmn ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 4 4
"oz moAroTOBKMA 3 3
Cemectp 5
KonnyecTBo yacos 144 144
- JIEKIIMOHHBIX 36 6
- IPAKTUYECKUX, CECMHUHAPCKUX 18 4
- 1a00PATOPHBIX 36 8
- CAaMOCTOSTEJIbHOM paboThI 54 126
B T.4. UHAWBHUIYAIbHOE 3aJaHHC

HepnenpHOE KOIUYECTBO YaCOB, 5 18

B T.4. ayIMTOPHBIX 5 18

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

I]en» npenoaBanust yueOHOM AUCIUILTUHBI «/{H]paKIMOHHBIE METOIbI UCCIIEJOBAHNUS BEIIECTBA»
3aKJIFOYAETCs B MOJTYYEHHUH YIITYOJICHHBIX 3HaHUN B 00J1acTH (U3NYECKUX OCHOB AU(PPAKIIMOHHBIX
METOJIOB MCCIIE0BAaHUS CTPYKTYPbl HAHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB.

3agaya wu3ydyeHus JUCHMIUIUHBL  «/{udpakunoHHBIE METOABI HCCIEAOBAHUSA  BELIECTBa»
npeaycMaTpuBaeT TOJy4YeHUEe YIayOJIeHHBIX 3HaHMH B o00jacTh  (PU3MUECKUX METOAOB
UCCIICIOBAaHMs CTPYKTYpbl MAaTe€pHaloB; CHUCTEMAaTH3al[MI0 CIIOCOOOB U IPUEMOB aHAIU3a
JTU(PPAaKIMOHHBIX KapTHH, MOJYYEHHBIX B PEHTT€HOBCKUX JIydaX, YCBOEHHE METO/AUK OINpe/IeeHus
Ka4eCTBEHHOI'0 M KOJIMUYECTBEHHOTr0 ()a30BOro aHaJIN3a, XapaKTepU3all 0COOEHHOCTEH CTPYKTYpBI
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HAaHOKPUCTAJUIMYECKUX Marepuanax, IMOJYYEHHBIX I10 PAa3JIMYHBIM TEXHOJIOTUAM, OIpEAeIIEHUE
TUIIA ¥ KOHLIEHTPAILMH CTPYKTYPHBIX 1e(DEKTOB.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3y4eHHs IUCIUTUTHMHBI
«dudpakuoHHble METObI UCCIEIOBAHUS BEIIECTBA) HaIpaBlieH Ha (JOPMHUPOBAHHE JIEMEHTOB
cienyoomux kommnereHiuii B coorsercteun ¢ 'OC BIIO JIHP no nampaBieHHiO MOATOTOBKH
28.03.03 Hanomarepuaqbl ¥  OCHOBHOM  0OOpa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHabHOTO 00pa3oBanus HanpasiieHus oaroroBku 28.03.03 Hanomartepuars.

a) oowexynomypuuvix (OK):

CHOCOOHOCTRIO K cCaMOOpraHu3aiiu u camooopasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUI0, aHAINU3Y, BOCIIPUATUIO HH(OpMaLIUH,
IIOCTaHOBKE IIEJIU U BbIOOpY myTeii ee noctmxenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):

CIOCOOHOCTH HMCIIONIB30BaTh B MPO()ECCHOHAILHON JESITEeIbHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HAHHS O TMpeAMeTe W O00BeKTax U3YyYeHHUs, METOJaX HCCIeI0BaHuUs,
COBPEMEHHBIX KOHIIEHIUAX, JOCTHXKEHUSIX U OTPAaHUYCHHSIX €CTECTBEHHBIX HayK (IIPEXIe BCETO
XMMHUH, OHOJIOTHH, SKOJIOTHH, HayK 0 3emiie u denoBeke) (OITK-1);

CIOCOOHOCTH MCHOJIB30BaTh 0Aa30BBIE TEOPETHUYECKHE 3HAHHS (YHIAMEHTAIBHBIX Pa3iesioB OO0IIei
U TEOPETUYECKON (HU3HMKH s perieHus npopeccnonanbubix 3amaa4 (OI1K-3);

CIIOCOOHOCTH HCIIOJIB30BATh OCHOBHBIC METOJBI, CIIOCOOBI M CPEACTBA IOJYYCHHS, XPaHCHHS,
nepepaboTku WH(GOPMAIUK U HABBIKA PabOTHI C KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHUSI
undopmarmeit (OI1K-6);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HUCCJIeI0BATEIbCKAS U NPOEKTHAA 1eATeJbHOCTh:
CIIOCOOHOCTh HCIIOJIb30BaTh HAa MPAKTHKE COBPEMEHHBIE NPEJCTABICHUS HAyK O CBOWCTBax
BEIIECTB M MAaTEPHAJIOB MPU TMEPEeX0Jie¢ WX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTepHAlIOB, B3aWMOJACWCTBUU
HaHOMAaTEePHAJIOB U HAHOCHCTEM ¢ OKpyskarorieit cpemoit (ITK-2);

CHOCOOHOCTh NPUMEHSTh HAaBBIKM MCIIOJIb30BaHMs (II0J PYKOBOACTBOM) METOJIOB MOJIEIHPOBAHNS,
OLICHKH, IPOTHO3UPOBAHUS M ONTHUMH3ALUU TEXHOJOTMYECKHMX IMPOLECCOB U  CBOICTB
HAHOMATEPHUAJIOB, CTAHIAPTHU3AIMU U cepTU(UKAIIMU MaTepuanoB u nporeccoB (I1K-4);

B pe3yabTare u3yuenusi yueOHOH TUCHMILUIMHBI CTYIEHT A0JIKEH

3Hamo

- [IpuHnunel GopMUPOBaHMS PEHTIEHOBCKUX AUGPAKIIMOHHBIX KAPTUH OT MOJUKPUCTATUIMUECKUX,
MOHOKPHUCTAITUYECKUX U aMOP(HBIX MaTepPHAIIOB.

- OOume mpuHIMNBl AUPPAKIUA PEHTTEHOBCKOTO M3JIy4YEHUsI W DJIEKTPOHOB Ha MaTepHhaliax H
BO3MOKHOCTH UX HCIIOJIb30BaHUE ISl AaHAJIW3a CTPYKTYPbl HAHOMATEPHUAJIOB;

- Teoputo hopmupoBanus TuGPaKIUOHHBIX KAPTUH Ha JedeKTax CTPYKTYpPhl HAHOMATEPHAJIOB;

- SIBneHus, mpoTekaroume Npu B3aUMOJCHCTBUU PEHTTCHOBCKOTO HM3IYUYEHHUSI U DIIEKTPOHOB C
HaHOMaTEPHAIAMH U TTOJI0KEHHBIMU B OCHOBY aHaJIN3a X CTPYKTYPHI,

- GakTOpHI, BIUSIOUIME HA TOYHOCTh CTPYKTYPHOT'O aHAJIN3a;

- OcoOEHHOCTH CTPYKTYPHBIX MTPeoOpa30BaHMM, MPOTEKAOIINX MPHU IUIACTUYECKON nedopmaruu u
OT>KUI€ HAHOMATEPHAJIOB;
ymembw:

- OmnpenensiTh Ka4eCTBEHHBIN ()a30BBIM COCTaB MATEPUAIOB MO PEHTTCHOBCKUMHU TUGPAKITMOHHON
KapTUHAMU,

- OmnpenensiTh  KOJMYECTBEHHBIM  (a30BBI  COCTaB MaTepuaioB MO  PEHTTEHOBCKUMH
Tu(paKIIMOHHON KapTHHAMU,

- OnpenensTe TUI U CTENEHb YCOBEPIIEHCTBOBAHUS TEKCTYPHI;

- OnpenensaTe ypoBEHb MAKPOHAIPSIKEHUI B MaTepHaiax;
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- Omnpenenarb pa3Mepbl OJOKOB MO3aWKH M BEIWYHMHY MHUKpoaehOpMalMii 3a pa3MbBITHEM
TU(GPAKITUOHHBIX MAKCUMYMOB.

é1aoems:

HABBIKAMU OTpECIICHUs] KauyeCTBEHHOro (a30BOro COCTaBa MAaTEPHUANIOB IO PEHTTCHOBCKUMU
Iu(paKIIMOHHOW KapTHHAMHU, OMPENEICHUS KOJIMYECTBEHHOro (ha30BOI0 COCTaBa MaTEPHAIOB IO
PEHTI€HOBCKUMHU TG PAKITUOHHON KapTUHAMU; onpeeaeHus THIIA u CTEIIeHU
YCOBEPIIICHCTBOBAHUSI TEKCTYPBI; OIPEACICHUs] YPOBHS MaKpOHAIPSHKEHWH B MaTepualax;
OTpesieNieHUsT Pa3MEepoOB OJIOKOB MO3aWKH M BEIWYMHY MUKpoaedopMmanuii 3a pa3MbITHEM

TU(GPaKIIUOHHBIX MAKCHUMYMOB.

4.  COIEPXAHMUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMA YYEBHOI'O

IMPOLECCA
HopsiakoBbIi
Kparkoe cogep:kanue TemMbl
HOMeEp U TeMa
Cooepirrcamenvusiit Mooy 1 «Penmzenoananus mamepuanoe»
Tema 1. CyThb KadecTBEHHOTO (pa30BOrO aHajaM3a M €ro YyBCTBUTEIHHOCTS.
KauecTBeHHbIl [Topsimox mpoBeneHusl KaueCTBEHHOTo (a3oBoro aHanusa. AHanu3 ¢a3 c
(ba3oBbIi aHATHN3 HU3KUM cojiepkaHueM. OCIIOKHEHUsI NpU IPOBEJECHUU KayeCTBEHHOI'O
HaHoMaTepuasioB. | (a30BOro aHaIu3a.
Tema 2. CooTHolIeHNE MEXIy WHTEHCHBHOCTBIO JU(MPAKIMOHHBIX MaKCUMyMOB U
KonnyectBeHHblit | conepkanueM ¢a3pl B oOpasue. MeToabl KOJMYECTBEHHOTO (a3oBOro
¢da3oBblii  aHanNM3 | aHanM3a. MeEToa TOMOJIOTHYHBIX mMap. MeTol TpaaynpoOBOYHONW KPHBOM.
HaHoMaTepuajioB. | Merox BHyTpeHHero ostanoHa. Metox ngo0GaBok. MeToa BHEIIHEro
crangapra. Meron u3MepeHus Kod(pQUIMeHTa TOorIomeHus. Mertox
MHOTOKAaHaJIbHBIX JU(pPakTOMeTpoB. [lorpemHocTd KOJIM4eCTBEHHOIO
(hazoBoro aHanmsza.

Tema 3. OrmpezenieHne TUIa U COCTaBa TBEPJOTO pacTtBopa. OmpeaeneHue mpeaena
Pentrenoananus pacTBopa B ABYXKOMIIOHEHTHBIX TBEPIBIX pacTBopax. M3yuenue pacmana
TBEPABIX TBEPOr0 pacTBopa. PaccesHus crulaBaMu 0pU  HaJU4UU  JaJIbHETO
pacTBOpOB. nopsaaka. JlanpHUH TOpPAAOK B CIUIaBaX CTEXMOMETPUYECKOIO U

HECTEXUOMETPUYECKOTO COCTaBOB. brxHAM MOPSAIOK.
DKCIIepUMEHTAIbHOE ~ ONpeJeNieHHe  MHTEHCUBHOCTH UG (y3HOro
paccestHus TBEpAbIMU PACTBOPAMH.
Tema 4. [lonsTHEe O TEKCTYyphl B MaTepHajlaXx M UX THUIBI. PEHTreHOBCKas KapTHHA
AHanu3 aKCHAJIBHOW TeKCTypbl. IlapameTpsl akCHambHON TEKCTYpbI M METOJBI MX
aKCUaIbHOU onpenenenus. IloctpoeHne NpsSMBIX U OOpPaTHBIX MOMIOCHBIX (QUTYp
TEKCTYpbl (OTO- W | aKCHAIBHOW TEKCTYpbl € MOMOIIBIO (OTO- U AUPPAKTOMETPUYHBIM
TU(QPAKTOMETPUYH | METOJIOB.
bIM METOJIaMHU.
Tema 5. PentreHoBckass KapTHHaA TIIOJHOM TEKCTypbl M ee aHamu3. IIpsamasd
AHanu3 TeKCTyphl | moitocHas gurypa. {udpakromeTpudHbie METOABI TOCTPOSHUS MOJIIOCHON
ITPOKATKH. ¢burypsl. AHaJIN3 NOJTIOCHBIX (PUTYP TEKCTYpPbI MPOKATKH.

Cooeporcamenvuotit Mmooy 2 «Illpunoscenus penmzeno6cKkoil Ouppaxmomempuu)
Tema 6. Omnpenenenue xapakrepa Jedopmanud. BHyTpeHHHME HampsDKeHHS B
Ananus MaTepuajgax W HMX PEHTIeHOBCKass XxapakTepuctuka. OmpenerneHue
IJIACTUYECKOU MakpoHanpspkeHuil. OIHOOCHOE HampsKeHHOe cocTosiHue. OnpeneneHue
nepopmanuu MUKpoaedopmanmii  3a  pasMbITHEM JU(PPAKIUOHHBIX MaKCUMYMOB
MaTepUajIoB U | METO/IaMH anpoKCUMAIMH U TAPMOHUYECKOTO aHaJIN3a MpOoQuIs THHUN
CTPYKTYPHBIX
U3MEHEHUN IIPU UX




HOCIEYIOLEM

Harpese.

Tema 7. Tunsl gUCepcCHOCTH MAaTEPUAIOB U UX PEHTICHOBCKAs XapaKTEpUCTHUKA.

Hucnepcorpadusa. | OnpeneneHue pa3Mepa KpUCTAUIMTOB B HHU3KOJIUCIIEPCHOM MaTepuale.
Omnpenenenue pazMepa KpUCTALIMTOB B CPEJHEIUCIIEPCHOM MaTepUale.
OmnpeneneHue pa3Mepa KpUCTAJUIMTOB B BBICOKOIMCIIEPCHOM MaTepHUale.

Tema 8. WHTeHCUBHOCTD JTydel, paccestHHbIX Ha Aedekrax ymakoBKU. BrnmsHue

Pentrenoananus Nne(GeKToB yMakoBKM Ha JIU(PAaKIMOHHYK KapTuHy. Ormnpenenenue

nedexroB KOHIICHTPALUH J1e(PEKTOB YIIaKOBKH.

YIIAKOBKH.

Tema 9. WHTEeHCMBHOCTh pacceMBaHMs y TIepBUYHOro nyuka. Omnpenenenue

Maioyrinosoe pasMEepoB YacTULl MOHO- U TOJMIUCIEPCHbIX cHcTeM. JIBoiiHoe

paccesHusl. bperosckast paccesHus M €ro BIMSHME HAa TOYHOCTb OINPEAEIICHUS
pa3MepoB YaCTULl MOHO- U MOJIUIAUCIIEPCHBIX CUCTEM.

Tema 10. Cyrb W  BO3MOXHOCTHM  PEHTTCHOBCKOW  Tomorpaduu.  MeToabl

Pentrenosckas PEHTIeHOBCKOM  Tomorpadguu Aas  MCCIEJOBAHUSA  JAUCIOKALMOHHOU

Tonorpadus. CTPYKTYpel MarepuasioB: Meron bepra-bapera; meron Jlanra; meron

bopmana. MeToasl peHTreHOBCKOM Tomorpaduu Uisl  MCCIEAOBAaHUS
cyocTpykTypbl MarepuaioB: Meroa Ilymbia; meron PymxuBapa; METON
Kocen; Meton nBoKpHcTambHOU TONOTpaduu.

TemaTnuyeckuii miian

Coaep:xatejbHbIii MOIYJIb 1 «PeHTreHoaHAJIN3 MaTepPUAJIOB»

KoanuecTBO 4acoB
Ounasi gpopma 00y4eHHus1 3aouHas popma o0yueHust
B T.4. B T.4.
Ha3ssanus comepKaTebHbIX E 212 o E - é’ 28 E -
MO/yJIeli ¥ TeM S|l =|8|E|8E2El | =| 8] E|8E|SE
5] S| O olw Y 2.2 ) S| 0] o &S| 2.2
Q H| Z| |0 3 JQ < = g, & | o sld'e
" E|E|E|CHEE | E|E|E|C5EE4
SEINEEEE ~| £ &g Es
o, o= o e
E| 8|8 T|E = | B8 T|E
Tema 1. KauyecTBeHHBIH
(ha3oBbIii aHAIN3 12 3 1 3 5 1351| 05 05 | 05 12
HAaHOMATEPHAIIOB.
Tema 2. KonunuectBeHHBIN
(hazoBbIit aHamus | 13 3 2 | 3 5 1351 05 | 05 | 05 | 12
HaHOMAaTEPHaJIoB.
Tema 3. Pentrenoananus 12 3 113 5 14 | 05| 05 1 12
TBEP/IBIX PACTBOPOB.
Tema 4. AnHamn3 axcHaILHON
TeKCTYPBL (oro- “l13 13 |2 |3 |5 13705 02| 1 | 12
TUGPaAKTOMETPUUHBIM
METOIAMH.
Tema 5. Ananu3 TEKCTypbl 29 6 |36 7 173 | 1 03 | 1 15
MPOKATKH.
Hmozo no coodeporrcamenvrnomy 72 18 |9 | 18|27 7 3 5 4 63
Mmooynio 1

Temarnueckuii mian

CopaepaxarejbHbIH MOAYIb 2 «IIpuiI0KeHus1 pEHTIeHOBCKOH A paKkToMeTpun»

Ha3Banus coxepskaTejJbHbIX | KoandyecTBo 4acoB




MOJYJ1eH U TeM Ounas ¢popma 00y4eHuUsI 3aounasi popma oOyueHust
B T.4. B T.4.
ol 8la | B el 21 a |5
o) < e <
) 2l 2|3 &5 8| o X T8 El5¢8
= E| 9| als o = = Q S| © =
> Q o > O
Q E | 8 o|lwQ L = o | v Y
Q H| 2| elo s TGl = g, g0 sldg
A |l Bl cg|lg a8 = (> = 8 |E &l g
) E| alo s () ) e | o s
5| 2| oS JIE w = = 12 3 E w
S| G |S S H s S | |2 S
ol 8|3 Bz Q| 8 |3 Tz
ol = R3] = = B | O =

Tema 6. Ananu3 macTHYECKON
nedopMmalii  MaTepualioB U

N 12 | 3 | 1|3 5 135 05 | 05 | 05 | 12

CTPYKTYpHBIX H3MEHEHHH NpHU

UX NOCJIEOYIOLIEM Harpese.

Tema 7.[luctiepcorpadusi. 13 3 123 5 1351 05 | 05 | 05 | 12
Tema 8. Pentrenoananus 12 3 01| 3 5 14 | 05| 05| 1 12
neEKTOB YIaKOBKH.

Tema 9-Manoyrnosoe | 15 |5 |5 |3 |5 13705 | 02 | 1 | 12
paccesiHusl.

Tema 10. Pentrenosckas 29 6 1316 7 173 1 03 | 1 15
tororpadwusi.

Hmozo no cooeprcamenvrhomy 72 118 | 9 | 18| 27 79 3 5 4 63

Mmooynio 1

Hmozo no mooynio 144 | 36 |18 | 36 | 54 144 | 6 4 8 126

5.  METOAWYECKHME PEKOMEHIALIMN JUIS IPOBEJEHUS _
JEKIAOHHBIX, TPAKTUYECKUX W JIABOPATOPHBIX 3AHATHM

TeMbl JIECKIITHOHHBIX 3AHATHH

Ne Konuuecmeo
i Has3zeanue memut wacos
1 [KauectBeHHsIl pa3oBbIii aHATH3 HAHOMATEPHATIOB. 3
2 |KonmuectBeHHbIH (pa30BbIN aHAIN3 HAHOMATEPHUATIOB. 3
3 | Pentrenoananu3 TBEpABIX PaCTBOPOB. 3
4 |Ananu3 akCHANBHOW TEKCTYPBI POTO- U AUDPAKTOMETPHUHBIM METOAAMHU. 3
5 |AHanu3 TeKcTypbl MPOKATKH. 6
6 [Ananm3 miacTuyeckol geopMaIu MaTepUaIoB U CTPYKTYPHBIX U3MEHEHUH TpH 3
MX TTOCJIEIYIOIIEM Harpese.
7 |Aucnepcorpadus. 3
8 [Pentrenoananus ne(eKTOB yIaKOBKH. 3
9 [ManoyrioBoe paccesHUS. 3
10 [Pentrenosckas Tonorpadus. 6
BCEI'O 36
Tembl NpaKTHYECKUX 3aHATHH
Ne Konuuecmeo
i Ha3zeanue memuwi wacos
1 |KayecTBeHHBI (a30BbIil aHAIN3 HAHOMATEPUAJIOB. 2
2 |KonmuecTBeHHBIN (ha30BBIN aHATH3 HAHOMATEPUAIIOB. 2




PenTrenoananus TBEpABIX pacTBOPOB.

PeHTreHoaHann3 TEKCTYPUPOBAHHBIX HAHOMATEPHUAIIOB

OnpeneneHne BHYTPEHHUX HAIIPSKEHUI B HAHOMAaTepHaiax

(o2} NO2 N IF S HOV)

OnpeneneHue pa3MepoB 3epeH, OJIOKOB U KOHIEHTpauuu JeheKToB
YIIAaKOBKHU

~

OrnipezesieHre pa3MepOB YaCTHUI] MOHO- U TOJIUIUCTIEPCHBIX CUCTEM

Nl W NN

MeToIbl pEeHTTC€HOBCKOW Tomorpaduu st UCCIeIOBaHUS JUCIOKAIMOHHON
CTPYKTYpbl MarepuayioB: Metoj bepra-bapera; meron Jlanra; merton
bopmana

BCEI'O

18

Tembl J1a0OPATOPHBIX 3aHATHI

n/n

Ha3zeanue memui

Konuuecmeo
4acoe

KavecTBeHHBIH (a30BbIi aHAN3

3

KonmyecTBeHHBIH (Pa30BbIi aHATTN3

Onpez[eneHI/Ie COACPpKaHUA yriiepojaa

AHanu3 aKCHaJbHO TEKCTYPbI MATCPUAJIOB (1)OTOMCTOI[OM

QB |WIN]|F-

AHain3 akCHaJbHOM TEKCTYpPbI C MOMOILBIO OOPaTHBIX MONIOCHBIX (GUTYp
M PPaKTOMETPUYHBIM METOJIOM

(op]

AHanu3 TEKCTYpbl IPOKATKU

~

Onpenenenne MakpoOHANpPsKEHUH

Onpenenenue pa3MepoB OJIOKOB MO3aWKH W MHKpoaeopmaruii 3a
Pa3sMBITHEM JIMHUN METOJIOM alIPOKCUMALIUU

A IR WO [ WWW

Omnpenenenue pa3MepoB OJIOKOB MO3aWKM W MHUKpoaedopmanuii 33
pa3MbiTieM JTuHUN MetoaoM ["ATIPJI

10

Omnpenenenue CTENEHN yIOPSAOYEHHUS TBEPAOTO pacTBOpa

BCEI'O

36

Tembl KypcoBbIX padoT

IHopsiaxoBbIi Tema kypcoBoii padoThI

HOMep

1 CTpyKTypHBIE HCCIEAOBaHUS IOJIMMEPHBIX CHUCTEM C HAHOYACTHIIAMH

MCTOJaMU PCHTICHO-aHAJIN3a

2 HccnenoBanue  CTPYKTYpbl  OPTaHMYECKHMX  COCIMHEHMM  METOJIOM

PCHTICHOCTPYKTYPHOI'O aHAJIN3a

3 HccnenoBanne KpUCTAUIMYECKON CTPYKTYphl MHHEpAJIOB METOAOM

PCHTICHOCTPYKTYPHOI'O aHAJIN3a

4 HccnenoBanue KpHCTaHHquCKOﬁ CTPYKTYPhI MCTAJIJIOB METOJ0OM

PEHTT€HOCTPYKTYPHOTO aHAIN3a

5 HccnenoBanue KpHCT&JIJIH‘-ICCKOﬁ CTPYKTYPbI OHUBJICKTPUKOB MCTOAOM

PEHTT€HOCTPYKTYPHOTO aHAJIN3a

6 HccnenoBanye KpUCTAIIINYECKONH CTPYKTYPBI MOJIYIIPOBOJIHUKOB METOIOM

PEHTTCHOCTPYKTYPHOTO aHaIN3a




6. METOAMYECKHE PEKOMEHJALIMU ITO OPTAHU3AIIUN
CAMOCTOSTEJBHOMN PABOTHI CTYJIEHTOB

Opraﬂnsaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl CTYJICHTOB

Konuuecmeo
i Ha3zeanue memoi ACOs
OKCIIEpUMEHTAIIbHbIE METO/Ibl MCCIIEOBAHUS CTPYKTYpbl. OCHOBHBIE HIEU 6
U TIPEJCTABIICHUS.
MUKpOCKONHUSI, CHEKTPOCKONMUS: MPOXOJSIIET0 U OTPaKEHHOI'O CBETa
MH(PPAKPaCHOT0, YJIbTPa(HUOIETOBOr0, BHIAUMOIO JUAMa30HOB, AJEPHOTO
MarHUTHOIO M DJIGKTPOHHOTO  I[apaMarHUTHOIO  PE30HAHCa,  OXKe, 6
JIEKTPOHHAsT CHEKTPOCKOIUS JUIsl XUMUYECKOTO aHalin3a (PeHTI€HOBCKas,
yIbTpaduoIETOBAs ), MECC-0aydPOBCKas CIIEKTPOCKOIHS, TIPOYUE METOIBI.
3 [TynHenbHas U cUIOBast MUKPOCKOTIHS. 6
4 [Mukpockonus OIHKHETO MOJIS. 6
5 [llonspusanoHHbIE U3MEPEHUS, IUITUIICOMETPUS. 6
6 |[dudpakuroHHbIE METOIBI. 6
7 [Onextponorpadus HeHTpoHOTrpadus. 6
8 [PeHTreHOBCKME METOIbl MCCIEJOBAHUS CTPYKTYphl. PeHTreHoBckuit 5
(a30BbIi U CTPYKTYPHBII aHAIU3.
VccienoBaHie MOHOKPUCTAJIOB, MOJIMKPUCTAINIMYECKMX U TOPOLIKOBBIX 5
00BEKTOB
BCEI'O 54

Tembl KypcoBbIX padoT

CTpyKTypHBIE  HCCIEJOBaHMSI TOJIMMEPHBIX CHCTEM C HAHOYAaCTULAMH  METOAaMH
pEHTIeHaHaIn3a

HccnenoBanue CTPYKTYpbl OpraHYeCKUX COEIMHEHUH METOJOM pPEHTIE€HOCTPYKTYPHOTO
aHanmm3a

HccnenoBanue KpUCTAJUIMYECKON CTPYKTYpbl MUHEPAUIOB METOJIOM PEHTTEHOCTPYKTYPHOI'O
aHanmm3a

HccnenoBanue KpUCTAIIMYECKOW CTPYKTYphl METalIOB METOJOM PEHTTEHOCTPYKTYPHOIO
aHanmm3a

HccnenoBanue KpUCTAUIMYECKON CTPYKTYPBI TUAIEKTPUKOB METOAOM PEHTTEHOCTPYKTYPHOIO

aHanm3a

HccnenoBanue KPHUCTaININYECKOU CTPYKTYpBI MOJIYIPOBOJIHUKOB METOJIOM

PEHTTEHOCTPYKTYPHOI'O aHAJIN3a

7. NHANBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJILHBIE BOITPOCHI K IPOMEKYTOYHON ATTECTAIIUN

1. Cyrp KauecTBEHHOTO (ha30BOr0 aHAIM3a U €r0 YyBCTBUTEIBHOCTE. [TOPSIIOK IPOBEICHMS
Ka4eCTBEHHOTo (pa30BOr0 aHaAIN3a.

2. Amnamus (a3 ¢ Hu3KuM conepkanreM. OCI0KHEHUS TIPU TPOBEICHIH KaYeCTBEHHOTO
¢azoBoro ananmsa.
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CooTHoI1eHHEe MEXly UHTEHCUBHOCTBIO TU(PPAKIIMOHHBIX MAKCUMYMOB U COJICpKAHUEM
¢a3bl B 00pasie. MeTo bl KOJTHMYEeCTBEHHOTO (Pa30BOro aHAIM3A.

MeTo1 rOMOJIOTHYHBIX TTap.

Meron rpanynpOBOYHON KPUBOMU.

MeTo 1 BHYTPEHHETO 3TalOHA.

Merton n06aBokK.

MeTo/ BHEIIHErO CTaHAapTa.

Merton uzmepenus k03ppuIrenTa norioneHus.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpaszey eapuanma u kpumepuu oyeHUBAHUSL)

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PUHKO-TEXHUUECKUMA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noocomosku. oaxkanaepuam

Cemecmp 8

Yuebnas oucyuniuna ughpaxkyuonnvie memoowl ucciedosanus eeuwecmea

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Meron 106aBOK.

2. Ananus a3 ¢ HU3KUM COJIEP/KAHUEM.

3. MeTtoa roMOJI0THYHBIX mnap.

YTBepKIaeHO Ha 3aceTaHuy KadeIphl TEOPETHIECKON (PU3UKU 1 HAHOTEXHOJIOTHIA,
poTOKOJ Ne OT «__» 20 T

3apenyrouuii kadeapoit

IIpenonaBareins
Kpurepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI
Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3ananue 2 10
3amanue 3 10
Bcezo 30
10. OBPA3EIl DK3AMEHAILIMOHHOI'O BUJIETA
Teopemuueckue 6onpocwl K 3auemy
1. Merox MHOTOKaHAJIbHBIX AUPPAKTOMETPOB.
2. TlorpemHocTu KONMU4YeCTBEHHOTO (pa30BOT0O aHAJIH3a.
3. Ormpenenenue TUIIa U COCTaBa TBEPOTO PacTBOPA.
4. OmpezeneHue npezena pacTBopa B IByXKOMIIOHEHTHBIX TBEP/IbIX PACTBOPAX.
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W3yueHwne pacmaaa TBEpOTO pacTBOpA.
Paccestaus crmiaBamu IIprU HAIWYNU JAJIBHCTO IMOPAaKa.

7. JlanbHMI MOPSAZIOK B CIUIaBaX CTEXMOMETPHUUECKOIO U HECTEXMOMETPHUUECKOTIO COCTABOB.
bnvoxHUN OpSAIOK.
8. DkcrnepuMeHTaIbHOE ONpeiesieHue MHTEHCUBHOCTH UG (y3HOTO paccesiHUS TBEPIbIMU

pacTBOpaMu.

9. ITlonATue o TEKCTyphl B MaTepHagax U UX THIIBL
10. PentreHoBckast KapTuHa aKCHaIbHOM TeKCTyphl. [lapamMeTpsl akcHaIbHON TEKCTYpBI U
METO/Ibl UX OIPENEICHMUSL.
11. TTocTpoenue NpsMBIX 1 OOPATHBIX MOIIOCHBIX (PUTYP aKCUAIBHOM TEKCTYPHI C MOMOIIIBIO
¢doro- 1 TuppPaKTOMETPUUHBIM METOJIOB.
12. PeHTreHOBCKas KapTUHA TIOJTHOW TEKCTYPHI U ee aHanu3. [Ipsmas momrocHas ¢urypa.
JudpakroMeTpUyHbIE METOIbI IOCTPOSHUS OJOCHON (PUTYpBI.
13. Ananu3 NoMIOCHBIX (GUTYP TEKCTYPBI TPOKATKH.

3ayeTHas paboTa BKIIIOYACT TPU 3aJaHMUsA, 32 KOTOPBIE CTYICHT MOXKET MOoIyduTh Max 50

OaJLIoB.

I(pumepuu OUeHUueéaHus zauema

Homep 3a0anusn Konauuecmeo oannos
3aganue 1 15
3agaHue 2 15
3aganue 3 20
Bcero 50 6as10B

I[lo xypcy «/dudpakuuoHHsle MeTOIbl HCCIEAOBAHUS  BEILECTBA»

11. KPUTEPUU OLIEHUBAHUA

nmpeamnojgaracTcsd

MPOBEICHUE NPOMEKYTOUHOM aTTecTallud B BUJE MOIYJBHOIO KOHTPOJS, BBIIOJHEHUE
WHAUBUAYaAIbHON paObOTHI U 3aueTa. 3a4eT CAAI0T CTYACHTHI C IENbIO MOBLIIICHUS PEUTHHTA.
Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnmol

6 npoyecce ulyuenusi ()ucuunﬂuubt

OprannzanmoHHO CPC Bcero
y4ebnas padora NupusuayanbHast | MoayabHbIA KOHTPOJIb
CTyJIeHTa paGora
max 10 6amios max 10 Gamtos max 30 100
6amioB
HlIxana coomeemcmeusn 617106 HAUUOHAILHOU UIKATLE
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM LIKaJje Ouenka no
no mxkaJje | 100-0amibHOM (3x3ameH, 1uddepeHuMpPOBaAHHBIN 3a4eT) roCy/1apCcTBeHHOM
ECTS mKaje mKaJje (3ader)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TCHO
D 70-74 3 (yIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
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FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOXHOCTBIO TIOBTOPHOM ClIauu
F 0-34 2 (HeyIOBJICTBOPUTEIHHO) HE 3a4TCHO

C BO3MO>XHOCTBIO ITOBTOPHOM CAa4yM MPH YCIOBHU
00s13aTeNTbHOTO HA0Opa JOMOJIHUTEIBHBIX 0AJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKIIMOHHBIE U MIPAKTUYECKHE 3aHATHS 10 yueOHOH aucuuiuinHe «/ludppakiinoHHbIE METObI
UCCIICIOBAaHMS BEIIECTBA» MPOBOIATCS B yueOHOH saboparopun NeO14 «Macc-CeKTPpOCKOITUN.
OcHalleHa KOMIUIEKTOM y4eOHOM Mebenu Ha 6 MOcaJouyHbIX MECT, KOMIUIEKT pabodero mecra
npenonaasarens, 1 Macc-ciektpomerp xumuueckuit-MX7304, 1 Mounoxpomatop-CMIIIL, 1
KOMIIBIOTEP C JIMLEH3MOHHBIM IIPOrpaMMHBIM OOecliedeHueM, IocTynoM K cetu MHrephHer. B
yuebHoit madoparopun NeO15 «Mukpo u HaHO CTPYKTYpbI». JJabopaTopusi ocHallleHa KOMILIEKTOM
yueObHOll meOenu Ha 12 mocafo4HbIX MecT, (uiomMacTepHO aockoi, macc-cnekrpomerp (MU
1201AT-01), Muxpockor 3eKTpoHHBIN pacTpoBbiii POM-106 1, ycraHoBKa Ui M3y4eHHs ONTUYECKUX
CBOMCTB TOHKHUX TUICHOK (IT/TI JIMAJIEKTPUKOB), | KOMITBIOTEp ISl CHATHS M 0OPaOOTKH JaHHBIX.

CamocrosiTenbHass padoTa CTYIAEHTOB MPOXOAUT B uuTaibHOM 3aime Ne 1 (r. Jlomenk, mp.
I'ypoBa, 6, Ne 103) mHOcTpanHOW nuTeparyphl. [lomenieHne OCHAIEHO KOMIUIEKTOM Y4eOHOH
mebenmn Ha 33 MOCAagOYHBIX MecTa, KOMMbIOTEp B Komiuiekte (1 1mT); 3am 3IeKTpOHHOH
unpopmanuu (Joneux, np. 'yposa, 6, Ne 104-a.). IlomemnieHne ocHAIIEHO KOMIUIEKTOM y4eOHOMN
mebenn Ha 40 mocagoYHBIX MECT, KOMITbIOTEp B KoMIuieKkTe (14 mr).

WupuBuayanbHble W TPYNNOBBIE  KOHCYJIbTallMM  CTYAEHTaM  JUld  IPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTABIAIOTCS B KaOWHeTe Kadeapbl TeopeTHYecKor (U3MKU U
HAaHOTEXHOJIOTHM, YKOMILJICKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12  1ocagoyHbIX —MeECT,
OCHAIIIEHHOM KOMIIbIOTEPOM B KoMIuIeKkTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOJIOKEHHOM I10
aapecy r. [loneuk, np. Tearpanphsiii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue

Ne IK3EMILIAPOB | YJIEKTPOHHOM
HaunmenoBanme

n/n B OulJmoTeke BEpPCHHU B

JlonHY 9bC

Ocnognas n1umepamypa

1. WBanunpin, H. II.  Pasmepubie  3¢pdextsr B
HAHOKPUCTAUNIMYECKUX  MaTepuaylax  [ONEeKTpOHHBIN
pecype] : IS CTYJCHTOB, aCIUPAHTOB,
CHEUAIN3UPYIOIIUXCS TI0 HAINpaBJICHUIO TOATOTOBKHU
030402 «pusuka» MU cCHeHUATUCTOB B 00JIacTH (U3UKHU
KOHJ/ICHCUPOBAHHBIX Cpe/l, TEOpEeTHYecKOo (u3uku u
nanotexnonoruid. / H. Il. UBanunem, C. B. Tepexos, B.
M. IOpuenko ; I'OY BIIO "JloHeukuii HalMOHAIbHBIN
YHUBEpPCUTET", DU3UKO-TEXHUYECKUN
dakynbrer,Kadenpa  Teopermueckol  QU3MKH U
HaHoTexHojorud. - Jlomenk : JlomnHY, 2019. -
DJeKTpOHHBIE TEKCTOBbIE AaHHbIe (1 daiin).

2. Iopenmuk, C. C. Penrrenorpaduyueckuii U 31€KTPOHHO-
ONTUYECKUH  aHauu3 : IPaKT. PYKOBOIACTBO IO
peHTreHorpaduu,  ANEKTPOHOTpaduu W DIIEKTPOH.
MUKPOCKOIIHHI METAJIJIOB, MOJYTIPOBOTHUKOB u
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muanektpukoB / C. C. Topenuk u np. - 2-e uza. - Mocksa
: Mertamnyprus, 1970. - 368 c.

3. Meronudeckue ykazaHusi K JIaDopaTOpHBIM paboTam IO
crietikypey "Teopus U METOIbl CTPYKTYpHOrO aHanuza'" :
(mnst crynenToB crienmanbHocTH 6.040203 "dusnka") / A.
H. Tpoman, C. B. Yeptomamos, I'. B. Tumodeena ;
JouHY. ®us.-texs. ¢ak. Kad. nanodpusuku. - JloHeuk :
JouHY, 2013. - 96 c.

11

Jonoanumenvnas numepamypa

4, Hanomarepuanbl, HAHOMOKPBITHS, HAHOTEXHOJOTHH:
[yueb. mocobue] / [H. A. Azapenkos, B. M. Bepecues, A.
J. Tlorpebnsixk u ap.]; XappKOBCKMI Hall. yH-T uM. B. H. 1
Kapasuna. — Xapskos : XHY um. B. H. Kapazuna, 2009.
—209 c.

S. Tepexo C. B. ®usuka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 1 +
«1ouHY» - Nonenxk: JonHY, 2013. — 418 c.

6. HanorexHonmoruu u cCHenualbHbIE MaTepHalbl: y4el.
mocoOWe I CTYACHTOB BY30B, OOYYArOIIMXCS I10
HanpasieHuto noarotoBku 140140 - TexH. ¢usuka / HO.
[1. Connues, E. U. Ilpsxun, C. A. Bonorkanuna, A. II.
IletkoBa ; mom pea. HO. II. ConnueBa. - CaHKT-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

14, UH®OPMAILMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubauorexn

15. INPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopropatusHas auuensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark 11 BeIcIINX y4eOHBIX 3aBe/IeHU);
4. Jlunensuu GPL, Apache, BSD mis cBobogHoro mporpammaoro obecniedenusi: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpaMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOpeTU4ECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TOJI.
[Tpotokom Ne or“ 7 20 T
3aBenyrouuii kadeapoit

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MeHEeHUsIMU (0e3 u3menenuii) Ha20  rog.
ITpotokon Ne or“ 7 20 T
3aBenyrouuii kadeapoit
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