degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CBoiiCTBa U TMAarHOCTHKA KOJUIOMIHBIX CHCTEM
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynuTOpHBIX YacoB: 15 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: A.J1. JIeBuH, n-p TeXH. HayK

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl xumuueckon duszuku 27.05.2021



AHHOTANMA

Kypc "CpoiicTBa U quarHocTWKa KOJUIOMIIHBIX CHCTeM' MpelycMaTpUBacT O3HAKOMIJICHHE O0YyYaroImuXxcs ¢
BUJAMM W CBOMCTBAMH KOJJIOWAHBIX CHUCTEM, COBPEMEHHBIMH (PHU3HKO-XUMHUECKHMH METONAMH HX

JUAarHoCTUKH.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

HCJII)}O Kypca ABJIACTCA O3HAKOMIJICHUC o6yqa}om1/1xc;[ C BUJIAMU M CBONCTBAMH KOJIJIOUIHBIX CUCTEM,
COBpPCMCHHBIMHA q)HBI/IKO—XI/IMH‘leCKI/IMI/I METOAAMHU UX NTHUATHOCTHKU.

33]13‘[1/[ JAUCHUIIINHBI

@®opmupoBaHue 0a30BBIX 3HAHMH M MPEACTABICHUH O KOJUIOMIHBIX CHCTEMax €CTECTBEHHOTO M

HUCKYCCTBCHHOI'O IHPOUCXOXICHUA,

0COOCHHOCTIMHU KOJIJTOMJHBIX

CUCTCM, BCTPCUAOIIUXCA B

MPOU3BEACHUAX UCKYCCTBA U apXCOJIOTMYCCKUX HAaXOAKaX,

O3HAKOMJICHHUEC C aHAJIUTHUYCCKHUMHU BO3MOXHOCTAMU COBPEMCHHBIX METOAOB U3MCPCHHA IapaMCTPOB

KOJJIOMAHBIX CUCTCM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HaydyHOW 3a7adye€ W HHTEPHPETUPOBATh  IIOJYYCHHBIE

pe3yaBTaThI

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
T1K-3 Cnocoben HpO(l)eCCI/IOHaIH:HO pa60TaTB c 060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKETOB
HCCIIEN0BATEIILCKUM U UCIIBITATEIbHBIM TPHKIIA/IHBIX IPOrPamMM)
obopynosannem (mpubopamu 1 ycranoBkamu, |[1K-3.2 Crocoben MPOBOJIUTH SKCHEPUMEHT

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX
nporpaMM) B o0nactu MaTCpUaJIOBCACHUA U
TEXHOJIO'MU MaT€puajioB

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETb:

- OTIIMYUTENbHBIE 0COOEHHOCTM M OCHOBHBIE KJIACCHI KOJUIOMIHBIX CHCTEM, KOJUIOMIIHBIE OOBEKTHI
€CTECTBEHHOI'O U UCKYCCTBEHHOTO IIPOUCXOKICHMS;

- OCHOBHBIE 3Tallbl B HCTOPUH MPAKTHUECKOTO HCIIOJIB30BAHNS U U3YYEHHUS KOJUIOUIHBIX CUCTEM;

- OCHOBBI (DM3MKO-XUMHH OBEPXHOCTHBIX U KalMJIJISIPHBIX SBICHUIHA;

- OCHOBHBIE MOJIEKYJIIPHO-KMHETHUYECKHE MTPOLIECCHI B AUCIIEPCHBIX CUCTEMAX;

- OCHOBHBIE CBEJCHUS 00 yCTOHYMBOCTH KOJUIOWAHBIX CHCTEM M IPOLECCax CTPYKTypooOpa3oBaHUS B
HUX;

- OITUYECKUE CBOMCTBA KOJUIOUIHBIX CUCTEM;

- (puznueckre U XMMUYECKUE IPUHIMITBI 1 OCHOBHBIE METO/IBI AUATHOCTUKU KOJJIOUIHBIX CUCTEM;

- CBEICHUS O KOJUIOMJIHBIX OOBEKTaX B MPOM3BEICHUSAX MCKYCCTBA M JAPYTHX OOBEKTaX KYJIBTypHOIO
Hacjeausl.

- oOpabarbIBaTh JKCIIEPUMEHTAIBHBIC JaHHBIC, IMONYYEHHBIE MPH HW3YYCHHU KOJJIOWUIHBIX CHCTEM
COBPEMEHHBIMHU METOJIaMH WX JUATHOCTHKH, BKIIFOUYAsl ONTHYECKYIO, (IIyOPECIIEHTHYIO, paMaHOBCKYTO,
aTOMHO-CHJIOBYIO M 3JIEKTPOHHYIO MHKPOCKONHUIO, JMHAMHUYECKOE pacCesHUE CBETa, JIa3epHYIO0
mudpaxiuio, YO u UK ciekTpockonuro,

- CTPOUTH TPOCTHIE MOJENH IPOIECCOB, MPOUCXOMAIMINX B KOJJIOMJIHBIX CHCTEMax (pacTBOPEHHS,
KOAryJsil[uy, BBICBIXaHUS XUAKOW (ha3bl M T.II.) U COIMOCTABIATh PE3YJIBTaThl WX TPEACKa3aHUU C
IKCMIEPUMEHTATbHBIMH TAHHBIMH.

BJIAJIETD:

- METOAaMHM COIIOCTAaBJICHUSA W OLCHKU SKCICPUMCHTAJIBHBIX AAHHBIX O CBOMCTBaxX M napamMeTpax
KOJUIOMJAHBIX CUCTCM, IMMOJTYYCHHBIX pa3HbIMU MCTOAAMU NUATHOCTHUKHU.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenne.  KomnmoungHoe — cocTosiHME
1 BemiecTBa. [lomydeHwe — KOJUIOMIHBIX 2 4
CHCTEM
) MoJeKynsipHO-KMHETUYECKUE ~ CBOMCTBA ) 4
JMCTIEPCHBIX CUCTEM
3 [ToBepxHOCTHBIE u KaWJUISIpHBIC ) 4
SIBJICHUS
4 Onrtuueckue  CBOICTBA  AMCHEPCHBIX ) 4
CHCTEM
5 VYCTOMYMBOCTD KOJUIOWAHBIX CHCTEM U ) 4
MPOLIECCHI CTPYKTYPOOOpa3oBaHUs
6 Metonbl  AMAarHOCTUKH  KOJIJIOMJIHBIX 3 6
CHCTEM
7 Komonnel B mpousBeneHHSX HCKycCTBa ) 4
1 00BbEKTaxX KyJIbTYPHOTO HacJIeus
Hroro wacos 15 30
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Beenenune. Komnonanoe cocrosiuue Bemectsa. [lomydeHrne KOJUIOUAHBIX CUCTEM

Cneun¢uka CBOWCTB IHUCHEPCHBIX cHCTeM. KoianuecTBEHHBIE XapaKTEPUCTHKU JANCIEPCHOCTH.
[TpuHLIMTBL KITACCU(HUKALNN KOJUIOMIHBIX CUCTEM — MO AUCIEPCHOCTH, IO arperaTHOMY COCTOSIHUIO,
0 CTPYKTYype, 10 Mex(pa3sHOMY B3auMOJeHcTBUIO. J{ucneprainoHHble M KOHICHCAIIMOHHbBIE METO/IbI
MIOJIyYeHHd JUCIEPCHBIX CHCTEM, OYHCTKAa KOJJIOMJIHBIX cHcTeM McTopuss NpaKTHYECKOro
UCIIOJIb30BaHUS U N3YyUEHUsI KOJUIOMIHBIX CUCTEM

2. MonekynsipHO-KHHETUYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM

bpoyHoBckoe JBUKEHUE, ocMoc, muddysus, cenuMeHTalus CycCIeH3uil u
CeIMMEHTAlMOHHO-1M(PYy3MOHHOE PABHOBECHE KOJUIOMIHBIX CHCTEM, CEIUMEHTAIMOHHBIC METOIbI
TuQQy3HOro aHaIM3a, MOHATHE O TEOPUH (DITYKTYyaIHi.

3. HOBerHOCTHBIG " KalTUJIJISIPHBIC SABJICHUA

TepmonrHamMuKa OBEPXHOCTEH paszena (a3, HIOBEPXHOCTHOE HATSHKEHUE, IIOBEPXHOCTHO-aKTUBHBIE
U TOBEPXHOCTHO HMHAKTHBHbBIC BEILIECTBA, CMauuMBaHUE. AJCOPOIMS BELIECTB HA MOBEPXHOCTAX
paszena ¢a3, moxenb Jlenrmiopa. JIBOWHOW SIEKTPUYECKUH CIIOH, AJIEKTPOKUHETHYECKUN (n3era)
noreHuuan. KanwuispHele sBiIeHUs — KaMWUIIPHOE AaBJIeHUe, KPUBU3HA TIOBEPXHOCTHU paszena das,
KalMAJUISIPHOE TMOAHSITHE KUAKOCTH

4. OnruyeckKue CBOMCTBA JUCIICPCHBIX CUCTEM

[lornmomenne wu paccessHMEe CBeTa B KOJUIOMJHBIX cHcTeMmax. 3akoH byrepa-JlamGepra-bapa.
Omnanecuenuus, >¢pdexr Tunmans. M3meHeHue monsipu3anuu cBeTa npu paccesHud. [lonsrue o
Teopusax paccesHus Pemes u Mwu, k03hGHUIMEHTH MOIVIOMIEHUS, PACCESIHUS M OKCTHHKIUH,
KOMIUIEKCHBIH TOKa3aTesb IpeoMiIeHUs] HaHodacTull. OKpacka ITUCIepCHBIX cucTeM. I1ma3MoHHBIM
PE30HAHC MPHU MOIVIOIIEHHH U PACCESIHUN CBETa METAJUINYECKUMHU HaHOOObekTaMu. PyopecteHuns
KOJUIOWJHBIX YaCTHUI, KBAHTOBBIE TOUKH.

5. YcTOWYMBOCTh KOJJIOUIAHBIX CUCTEM U MPOLIECCHI CTPYKTYPOOOPa30BaHUs

CennMeHTAIlMOHHAs U arperaruBHasl YCTOMUMBOCTh KOJIOMAHBIX cucTeM. KuneTtnka ObICTpod u
MEIJICHHOHN KOaryJsiliuu, o0paTuMocTh Koarysiuud. CTpykrypa arperatoB. GakTopsl cTaOHIN3aUH
KOJUIOMJIHBIX CUCTEM.

6. MeToabl TMarHOCTUKH KOJIOUIHBIX CUCTEM

[TapameTpbl KOJJIOWAHBIX YaCTHI, OIpelessieMble MpU HX JMAarHOCTHKEe- pasmep, ¢opma,
KOHIICHTpAalus, XHMHUYECKHII COCTaB, ONTHYECKHE CBOICTBAa. MeToapl OWAarHOCTUKH C
BU3yallM3allMel -ONTHYECKass MUKPOCKONMs, B T.4. YJIBTPAMUKPOCKONHUS, aTOMHO-CHJIOBas MU
3IIEKTPOHHAs MUKPOCKONHMSA, aHaju3 TpaeKkTopuid HaHouyacTul (nanoparticles tracking analysis
-NTA). Metozbl, OCHOBaHHbIE Ha B3aMMOJEHCTBUM KOJUIOUIHBIX YaCTHUI] C ONITUYECKUM U3JIyuYeHUEM
— CTaTMYEeCKOE M JAWHAMHYECKOE paccesHhE CBeTa, JiazepHas AU(pakius, 3JIeKTpoPopeThdecKoe
paccessuue cBera. CrekTpanbHbie MeTofsl — abcopOmmonnas Y® u MK cmekrpockonws,
¢uryopecLieHTHast U paMaHOBCKasl CIIEKTPOCKOMHSI U MUKPOCKOIIHS, criekTpockomnus SIMP.

BBI60p METOAOB JUATrHOCTHKHU, OIITUMAJIBHBIX JIs HCCHGI[yeMOﬁ KOJ'IJ'IOH,I[HOﬁ CHUCTCMbI




7. Komtonpl B MpOM3BEICHUAX NCKYCCTBA M 00bEKTaX KYJIBTYpHOTO HacIeIus

KomnonaHele Marepuaibl Ui KPacoK, SMYIBCHI, IIa3ypu, KEpaMHUKH. BBICBIXaHHE KOJUIOMIIHBIX
KpacoK, CONPOBOXIaeMoe 00pa3oBaHueM TpelnH. [IpiMeHeHHe KOJIOMIHBIX YaCTUI JJIsi OKPACKH
crekoin. [lpumepsl WCIONB30BaHHMS KOJUIOWAHBIX YAcTHUI B OOBEKTaX KYJIBTYpHOTO HACIIEAus
MPONLIBIX BEeKOB— KyOok JIMkypra, BUTpaxku cpeaHeBekoBoii EBporibl, rony6as kpacka Maiia (Maya
Blue). Mcnonb3oBaHue COBPEMEHHBIX METOJOB JAMATHOCTUKU KOJUIOMIHBIX CHCTEM MNpPU H3YyYCHHH

[IPOU3BEICHUI UCKYCCTBA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aynuTopus, CHaOKEHHAs JOCKOH, IKPaHOM, IPOEKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. E.J. Ulykun, A.B. Ilepnos, E.A. Amenuna Konmongaas xumust, 3 u3f., nepepaboTaHHOe U
JIOIOJIHCHHOE, U3.-BO «Bricmias mkona», M, 2004, 445 c.
2. 1.A. ©punpuxcoepr, Kommonmnas xumusi, yueOHUK, 4 W31, IepepadOoTaHHOE | JIOMOTHEHHOE. ,

u3a.-Bo «Jlanwy, CI10, 2010, 416 c.
3. Merponoruyeckoe obecriedeHre HAHOTEXHOJIOTHH 1 MPOAYKIIUN HAHOUHYCTPHH, TTO]T peAaKIfen

B.H. Kpyrtukoga, uza.-so Jloroc, M, 2011, 592 c.

JomonaurtensHas nureparypa
1. B.W. Ponayrua ®u3NKOXUMUSI TOBEPXHOCTH. YUeOHUK -MOHOTpadus, 2-¢ UCTIpaBICHHOE U3/IaHNE,
uznarensckuil 1oM «uTemnexty, Jonronpyansiii, 2011, 568 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, AOKEH HAYYUThCS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
YMETb NPUMEHSITh TOJYUCHHBIC 3HAHUS ISl PEILICHUS] PAa3IMYHbBIX 3a7ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.J1. JIeBuH, 1-p TEXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpaMM) B 00JIaCTH MaTepUaIOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus IUCHUIUINHBI «CBOWCTBA W JUArHOCTHKA KOJUIOMIHBIX CHUCTeM» OOydYaroluics

JIOJDKEH

3HAThb:

- OTJIMYMTENIbHBIE OCOOEHHOCTH W OCHOBHBIC KJIACCHI KOJIJIOUWJHBIX CHCTEM, KOJIJIOMJIHBIC 00BEKTHI
CCTCCTBCHHOI'O 1 UICKYCCTBCHHOI'O ITPOUCXOKACHUS,

- OCHOBHBIC 3Tallbl B UCTOPHUHU NNPAKTUYICCKOTO MCIIOJIB30BaHUA U N3YUYCHUS KOJIJIOUWAHBIX CUCTEM;

- OCHOBBEI (I)I/I3I/IKO—XI/IMI/II/I MOBCPXHOCTHBIX U KAITUJIJISIPHBIX HBHCHHﬁ;

- OCHOBHBIC MOJICKYJIAPHO-KMHECTHYCCKHUE ITPOLECCChI B JUCIIEPCHBIX CUCTEMAX,

- OCHOBHBIC CBCIACHUA 00 yCTOI\/’I‘lI/IBOCTI/I KOJUIOMJHBIX CUCTCM U ITpoLeccax Cpr1(TypOO6pa30BaHI/I$I B

HUX;

- OIITHYCCKHE CBOMCTBA KOJNIOMAHBIX CUCTCM,
- (bmnquKHe U XUMHUYCCKUEC IPUHIUIIBI 1 OCHOBHBIC METOJbI JMATHOCTHUKH KOJUIOUJAHBIX CUCTEM,
- CBCACHHUA O KOJIJIOHMAHBIX 00beKTax B MPOU3BCACHUAX UCKYCCTBA U JAPYIUX 00BeKTax KYJIBTYPHOI'O

HaCIIEqUsI.

yMeTh:

- oOpaOarbIBaTh 3KCIEPUMEHTAIBHBIC JaHHBIC, IMOJYyYCHHBIE MPHU H3YYCHHH KOJUIOMAHBIX CHCTEM
COBPEMEHHBIMU METOJaMU X TUAarHOCTHKH, BKIIIOYasi ONTUYECKYI0, (PIyOpecleHTHYIO, PAaMaHOBCKYIO,
aTOMHO-CWJIOBYI0 M 3JJIEKTPOHHYI0 MHKPOCKOIHUIO, JWHAMHYECKOE pACCEsSHUE CBETA, JIA3EpHYIO
mudpaknuio, YO u UK criekrpockomnuto,

- CTPOUTH IPOCTBIE MOZAETH NPOLECCOB, MPOUCXOIAIINX B KOJJIOWAHBIX CHUCTEMax (pacTBOPEHHUS,
KOAryJIsIIMH, BBICBIXaHUS JKUAKOH (asbl M T.II.) M COMOCTABIATH PE3yNbTaThl MX IPECKa3aHuil ¢
9KCIEPUMEHTAIBHBIMH TaHHBIMH.

BJIaJeTh:

- MCTOAAaMH COIIOCTABJICHUA U OLCHKU ISKCIICPUMCHTAJIbHBIX JAaHHBIX O CBOMCTBax M mapaMeTpax
KOJUIOMZAHBIX CUCTEM, OJYYCHHBIX PA3HBIMHU METOAaMU JUATHOCTHUKU.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0



C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! ains nposeieHust U GepeHITMPOBAHHOTO 3a4eTa!
OmnuuTenbHble 0COOCHHOCTH KOJUIOUIHOTO COCTOSIHHS BELIECTBA.
KonuecTBeHHBIE TPU3HAKK TUCTIEPCHOCTH KOJUIOMJHBIX CUCTEM.
[TpuHIMIE KTacCU(BUKAIMN KOJUIOUIHBIX CHCTEM.
JlucriepraiioHHbIE METOIbI MOTYYESHUS KOJJIOMTHBIX CUCTEM.
KoHzeHcannoHHbIe METO/IBI TTOYYEHHsT KOJUIOUIHBIX CUCTEM
MeTo/bl OYMCTKH KOJUIOMJHBIX CHCTEM

bpoyHOBCKOE BIKEHHE B KOJUIOMJHBIX CHCTEMaX
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Juddysust B KOITOUIHBIX CUCTEMaX
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. DNEeKTPOKMHETHUECKHH (13eTa) MOTEHIHA.
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. OcHOBHBIE KalTUJIJIAPHBIC ABJICHUA B KOJUIOMJAHBIX CUCTEMAX
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. PeneeBckoe paccesHue cBeTa B KOJUIOMIHBIX PAcTBOPax
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. OKxpacka JUCIepCHBIX CHCTEM.
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. [Tna3sMoHHBIH PE30HAHC IIPH NMOMIOLICHHUU CBETA MCTAJNIMICCKUMHU HAHOYACTULIAMU
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. CenrMeHTallMOHHAs YCTOMYHUBOCTD KOJJIOMIHBIX CHCTEM.
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. ArperanoHHas yCTOWYHBOCTh KOJJIOUTHBIX CUCTEM.
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. Kuneruka ObICTpO#i KOArynsuu
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. CTpykTypa arperaroB
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. OnTrueckast MUKPOCKONHA IPU JUATHOCTUKE KOJIJIOUAHBIX CUCTEM

)
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. yJ]LTpaMI/IKPOCKOHI/IH IIpHU IXAarHOoCTUKE KOJUIONMIHBIX CUCTEM

[\S)
W

. AToMHO-cHITOBast MUKPOCKOIIHA NPHU AUATHOCTUKE KOJUJIOUAHBIX CUCTEM

[\
o)

. DIEKTPOHHAsI MUKPOCKOIIHS TIPH AUArHOCTHUKE KOJUIOM/IHBIX CHCTEM
. AHanu3 Tpaekropuii HaHodacTull (nanoparticles tracking analysis- NTA)
28. JluHamu4eckoe paccesiHue CBeTa, Kak METO U3MEPEHHs pa3MEPOB U KOHIIEHTPALUH KOJUIOUIHBIX

N
~

JaCTHI

29. U3mepenue n3eTa-noTeHnnana METo0M dIeKTPO(hOPEeTHIECKOTO pacCcessHUs CBEeTa

30. Cratnueckoe paccesHHe CBETa IIPU JUATHOCTUKE KOJUIOMAHBIX CHUCTEM

31. JIazepHas 1udpakiys — METOJ U3MEPEHHs Pa3MepOB MUKPOHHBIX U CYOMHUKPOHHBIX YaCTHIL

32. dnyopecleHTHass W pPaMaHOBCKas CIEKTPOCKONMUS IpPU HU3YYEHHUU KOJUIOMJHBIX CTPYKTYp Ha
MTOBEPXHOCTH

33. KomtoniHble Marepralibsl B Kpackax

34. KomtoniHble MaTepraibl B KEpAMHKE

35. IIpuMeHeHue KOJUIOUAHBIX YaCTHIL U1 OKPACKU CTEKOJI.

36. [Ipumeps! UCTIONIB30BaHMSI KOJUIOMIHBIX YAaCTHI B 00BEKTaX KyJIBTYPHOTO Hacleaus

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Ouenka omM4HO 9 0auloOB -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MIPAKTHUKE [PU PEIICHUH KOHKPETHBIX 3/1a4, CBOOOIHOE U MPaBUILHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Omenka omm4HO 8§ 0amwioB - BBICTaBISICTCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, TIIyOOKHE 3HAHMs y4eOHOH NpOrpaMMbl JUCLHUILIMHBI U YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHBIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISICTCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OtreHka XOpoIo 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIETBOPUTENbHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yHOBIETBOPUTENHHO 3 Oajuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH y4eOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUs Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJOBICTBOPUTENBLHO | Oaiia - BBICTAaBISAETCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMMyCcKaeT rpyOeiinie ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO A (HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs npeaocrapisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydvaromerocsi mo OwieTy Ha ycTHOM auddepeHIMpOBaHHOM 3adeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



