MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKHUPCKHUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
®U3UKO - TEXHUYECKHUU NHCTUTYT

YTBepxkaeHo: CornacoBaHo:
Ha 3acenanuu kadeapsl odmen Gu3nku [Ipeacenarens YMK ®TU
npotokodn Ne7 ot «24» anpens 2020 . =
i <%
3aB. kadeapoit A [panamanos M.X. /BanamanoB M.X.

PABOYAS [TPOIT'PAMMA JTUCHUTIJIMHBI (MOAYJIA)

JJIeKTPpU4YeCKHe U MATHUTHbIE CBOMICTBA HAHOMATEPHUAJIOB.
du3uKa TBEpPAOIro Tejia

(HaMMEeHOBaHKE AUCLUTILTAHBI )

DT/1.02, daxynpTraTus

(LMK AMCUMIUIMHBL M €ro 4acTh (0a30Basi, BApUaTUBHAS, JUCLMIUIMHA 110 BIOODY))

[IporpaMma MarucTparypsl
y

Hamnpasiienue noaroToBku (crnennaibHOCTB)
03.04.02 dusuka

HanpasnenHocts (mpo¢uib) MOATOTOBKH

EI/IQ[ZOBH@ TEXHOJIOTMH B QZI/BI/IKC gi}yﬂKuI/IOHaJIBHHX MaTCpUAJIOB (HaI/IMCHOBaHI/Ie

HaIpaBJIeHHOCTHU (TIPO(HIIS) TOATOTOBKH)

KBanmuduxarms
MarucTp

Pa3paboTtunku (cocTaBUTENN) e
npodeccop, a.¢.-M.H., mpodeccop \7@6 / Banananos M.X.

npodeccop, A.¢.-M.H., TOLIEHT
a) //
- ’}‘ ”
< R b—

AnpmyxameTos P.®.

(}IIOJ'DKHOCTL, yde€Has CTCNEHb, YYEHOC SBaHHC)
s npuema: 2021 r.
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Cocrasurens / coctautenu:  J.(0.-M.H., ipod. AnbmyxameroB P.®. na.db.-M.H., npod. banananos M.X..

Pabouass mporpamMma AMCUMIUIMHBI ymeéepoicoeHa Ha 3acedaHuu Kadenapel obOmei ¢usuku or «19» suBaps 2021 r.
npoTtokoin Ne3

JIOTIONIHeHUsT W M3MCHEHWs, BHECCHHbIE B pabOdYyl0 MpOrpaMMy JAWCLUMIUIMHBL, YTBEPXKICHBI Ha 3aceJaHuu
kadeapsl_obmeit pusuku, npotokon Ne 1 ot «30» aBrycra 2021 r.

3aBeayromuii Kadeapoi = A / Banananos M.X./

JlononHeHUsT W W3MCHEHHs, BHECEHHblE B pabodyl0 TporpamMMy JUCLHUIUIMHBI, YTBEpKIEHBI Ha 3acelaHuH
Kadenpsl

poTokoi No OT « » 20 T

3aBenyronmii kadeapoit / ®.1.0./

JlonoiHeHUs] ¥ W3MEHEHHs, BHECEHHBIE B Pa0OYyl0 MpOrpamMMmy JMCUWIUIMHBI, YTBEPXKACHBI Ha 3acelaHhH Kadeapbl

, TIpoTokoi Ne oT

« » 20 r.

3aBenyrommii kadeapoit / ®.1.0./

HOHOHH@HI/ISI n HU3MCHCHUA, BHCCCHHBLIC B pa60quo nporpaMMmy JAUCHUINUIMHBI, YTBCPIKIACHBI Ha 3aCCIaHUUN Ka(l)el[pbl

poTokoia Ne OT « » 20 r.

3aBenyromuii Kageapoi / o.1.0./




CHHCOK JOKYMEHTOB H MATEPHAJIOB
[lepeueHr TUIAHMpPYEMBIX pe3yAbTaTOB OOydYeHHs] 1O JAWCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJICHHBIME B 00pa30BaTeIbHON MPOTrpaMMe HHANKATOPAMHA JOCTIDKEHHUS KOMITETEHITHIH
Lenp 1 MECTO AUCHUIUIMHBL B CTPYKTYpe 00pa3oBaTebHON MPOTPaMMBI
Conmepxanne pabodeil mporpamMmbl (00bEM NHUCIUIUIMHBL, THIIBI W BUABI YY9€OHBIX 3aHATHH,
y4e0HO-METONYECKOe 00eCIIedeHre CaMOCTOSITEIHbHON paOOTHl 00YJaONITIXCS)
@DOoH/ OIIEHOYHBIX CPENICTB 110 AUCIUTUTHHE
4.1. IlepeueHb KOMIETEHIMH ¥ WHAWKATOPOB IOCTM)KCHHS KOMIIETEHIIMA C YKa3aHHEM
COOTHECEHHBIX C HWMH 3aIDIAaHMPOBAHHBIX PE3YJIbTATOB OOy4YeHHs 1Mo aucuuiumHe. Onmcanue
KpUTEpPHEB U IIKaJ OIEHHBAHUA PE3YIHTATOB OOYUESHIS 110 TUCITUTLTHHE.
4.2. TunoBple KOHTPOJIbHBIC 33/IaHUS WU WHBIE MaTe€pHallbl, HEOOXOMUMBIC IS OIICHUBAaHUS
pe3yiabpTaToB  OOydYeHHs 1O AWCUUIUIMHE, COOTHECEHHBIX C  YCTAaHOBJICHHBIMU B
o0pa3oBaTeIbHOW TpOrpaMMe HHIUKATOPAMHU JTOCTHIKCHHSI KOMITETEHITMH. MeToauyeckue
Marepualibl, OIIPEACIAIOIMNUE MPOUCAYPhl OLICHNBAHNUA PE3YJILTATOB O6y‘-I€HI/ISI 10 AUCLUITIIMHE.
Y4eOHo-MeTouuecKOoe ¥ HH(HOPMAITMOHHOE 00eCIIeUeHUE TUCITUTUIAHBI
5.1. [lepeyeHs OCHOBHOM U AONOJIHUTENHFHON Y4€OHOH JINTEpaTyphl, HEOOXOJMMOM [T OCBOCHHS
JAUCHUITIIUHBI
5.2. Ilepeyenp pecypcoB WHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «MHTepHET» U
MPOrpaMMHOTO  OOecredeHus, HEOOXOAMMBIX M OCBOCHUS JUCHUIUIMHBL,  BKJIFOYAs
npodeccuoHanbHbIe 0a3bl TaHHBIX U WHGOPMAIOHHBIE CIIPABOYHBIE CUCTEMBI
MarepuanbHo-TeXHHUYeCKass 0asza, HeoOXomumas [UIsl OCYIIECTBIEHHS 00pa30BaTEIbHOTO

mnmpounecca 1no 1uCIuIlInHe

15
15

16
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1. IlepeyeHsb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 TUCHHMILINHE, COOTHECEHHBIX C YCTAHOBJIEHHbIMU B
o0pa3oBaTeJIbHOM NMPOrpaMMe HHANKATOPAMH AOCTHKEHUS] KOMIIeTeHIH i

B pesynpraTe ocBoeHUs 00pa30BaTEIbHON MPOTPAMMEI O0YJIAIOIIANACS TOJDKEH OBIIAIETh CIEAYIOIINMHI
pe3yibpTaTaMu 00yUYCHUS 110 JUCITUTLIMHE:

Kareropus (rpymnma)

dopmupyemas

KOIL 1 HAUMCHOBAHUEC

Pe3yabTaThl 00y4eHus mo

WHHOBALIMOHHBIX 3aa4 B
obnactu
MaTepuaIoOBeICHHS u
HayKOEMKHX
TEXHOJIOTHI;

HayKOEMKHUX TEXHOJIOTUH;

IIK-1-2 VYmeer npuMEHATH
(hyHIaMeHTaNbHBIC 3HAHUS H
COBpPEMCHHBIC UQpOBHIE
TEXHOJIOTHH OIS pEIICHUS
HayYHO-MHHOBAIIMOHHBIX

3amaq B obmacTu
MaTepHuaaoBeIeHHUs u
HayKOEMKHUX TEXHOJIOTUH;

[1K-1-3 BiameeT OCHOBHBIMU

KOMIIETCHIIN I KOMIIETeHIIHS (C WHJUKATOPa JOCTHKEHUS MUCIUATIINHE
yKa3aHHEeM KOJia) KOMIIETEHIIUU
bodpeccmoHanbHble IK-1 Cnoco6en | TIK-1-1 3naer | 3Haer (yHnameHTaNBHBIC
komneTeHumum (MK-1) | mIpUMeHsITS (byHIaMeHTaIbHBIC BOTIPOCHI U | BOIIPOCHI u COBPEMECHHBIC
COBPEMEHHBIC ppoBeie | MHGPOBBIE  TEXHOJIOTHH pi6)
(byHIaMeHTaIbHBIE
TEXHOJIOTUM  JJIS PEUICHHs | PEIICHUS HayYHO-UHHOBALMOHHBIX
SHaHUA W COBPEMEHHBIC | yayypo-pHHOBALMOHHBIX 3aa4 B obnactu
nu(ppOBBIE  TEXHOJIOTHH | sasay B 00J1acTH | MaTepUANOBEICHUS M HAYKOCMKHX
IJIsL pCHICHUA HAYYHO- | MaTCpHalIOBCACHUA U | TEXHOJOTUH;

YmMmeer IIPUMEHSTH
(yHmaMeHTambHBIE  3HAHMA U
COBPEMCHHBIC ugpoBele
TEXHOJIOTHH UL pEIICHUs

Hay4YHO-UHHOBAaLMOHHBIX 3a/1ay B
o0nacTH  MaTepHaJOBEACHHSA W
HayKOEMKHUX TEXHOJIOTHH;

BnaﬂeeT OCHOBHBIMHU HaBBIKaMH

HaBBIKAMU I[UIAHUPOBaHMA M | IUIAHUPOBAaHUA U TPOBEICHUS
MIPOBEACHUS Hay4YHBIX | HAyYHBIX  MCCIECJOBAHUH IO
uccie0BaHuil [0 | MEPCHEeKTHBHBIM  HaNpaBJICHHSIM
MIepPCTIEKTHBHBIM (yHAaMEHTaNbHON W TPUKIATHON
HaIpaBJIeHUSIM (U3MKYM, MaTepuaNoBeACHUS W
(yHIaMeHTaIbHOM U | HAyKOEMKHX TEXHOJIOTUI c
MPUKJIQTHON (u3MKY, | TPUMEHEHUEM COBPEMEHHBIX
MaTepuanoBeIeHH u | mpubopos n METO/I0B
HAYKOEMKHX TEXHOJOIWH ¢ | MCCIeIOBaHUi

MPUMEHEHHEM COBPEMEHHBIX
mprbopoB u METOJIOB
HCCIIEI0OBaHU

1. lesqb 1 MeCTO TMCUMILIUHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

JucuumuimHa «OJIeKTpUYecKre U MarHUTHBIE CBOICTBa HaHOMaTepuasioB. dU3KKa TBEpAOTo Tela
OTHOCHTCS K 86apUamueHoll 9acTi pabodero yaeOHOTro IUIaHa U SBISIETCS TUCIUILIMHON 1O BBIOODY.

JucruninHa n3ydaercst Ha 1 kypce na 2 cemecTpe.

Llenv Kypca — HAy4UTh CTYIEHTOB IOJb30BATHCS OCHOBHBIMU 3aKOHAMHU (DU3MKH TBEPJOTO Tena
IUTSL aHAJIN3a DJIEKTPUIECKAX ¥ MarHUTHBIX XapaKTepUCTHK HAHOMATEPHAJIOB, PECKA3bIBATh MTOBEICHHE
3THX CBOWCTB HAaHOMATEpPHAJIOB MPU M3MEHEHHUU TeX WMJIM MHBIX (PU3MYECKHX U XMMHUYECKHX (DaKTOpOB,
BJIAQJICHUIO 3HAHWSMH W TpPHEMaMH HAHOTEXHOJOTHH, HEOOXOMUMBIMH ISl PpEHICHUS Hay4YHO-
MHHOBAIIMOHHBIX 3a/1a4 B 00JIACTH CO3JaHUs M MPUMEHEHUS HOBBIX MOJIYIIPOBOAHUKOBBIX M MAarHUTHBIX
MaTepHaoB.

JucuumuimHa «OJIeKTpUYecKre U MarHUTHBIE CBOIICTBa HaHOMaTepuasioB. dU3KKa TBEpAOTO Tela
IPOJOIDKAET O3HAKOMIIEHHE C pe3ylbTaTaMd (PU3MUECKUX DSKCIEPUMEHTOB M  TEOPETHUECKUMHU
NPEACTaBICHUAMHI B 00JacTH (M3UKH KOHJAEHCHPOBAHHOTO COCTOSHUS, CHEIUAIN3UPYACh Ha M3YYCHUU
npoOJeM TOMy4eHUS M UCCIENOBaHMSA DJCKTPUYECKUX M MArHUTHBIX CBOWCTB HAHOPa3MEPHBIX
MaTepUaIoB SKCHEPHUMEHTATIBHBIMA MeTogaMu. [[Ji1 OCBOEHMs JaHHOW JMCHMIUIMHBI CTYJCHTY, KpoMe
3HaHU Mo o0uiel pusnke U BICIICH MaTeMaTHKE HEOOXOAUMBI 3HAHUSI OCHOB KpUCTaIOrpaduu, OCHOB
XMMHUH, 3HAaHUS JE(PEKTOB KPUCTAJUIMYECKONH CTPYKTYpHI, (PU3MKH METAaUIOB M CIUIABOB, KBAHTOBOW



TCOpUH, (I)I/ISI/IKI/I KOHACHCUPOBAHHOI'O COCTOSHUS.

2. Conep:xkanue paboueii mporpamMmbl (00beM IMCHHMILIMHBI, THIBI H
BU/BI Y4eOHBIX 3aHSTHIA, yueOHO-MeTOaAu4YeCcKoe o0ecreuenue
CaAMOCTOAITEILHOM PA0OTHI 00yYAIOIIUXCSH)

3. Conepxanue paboueii mporpaMMmel ipeactapieHo B [Ipmnoxennn Ne 1.



4. ®oH OLIEHOYHBIX CPEACTB MO JUCHHUILIUHE

4.1. IlepeyeHb HHANKATOPOB AOCTHKEHUSI KOMIIETEHIHI ¢ YKa3aHHeM IUIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHsI MO
AUCUHUILIMHE (MOIYJII0), COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pPa30BaTeIbHOM MpOorpaMMe HHANKATOPAMH

JOCTHKECHUS KOMIIeTeHI .. Onucanue nokasareseii 1 KpUTepueB OLIEHUBAHUS Pe3yJbTATOB 00yUeHUs M0
AMCHMIUINHE (MOAYJII0), OMUCAHUE IIKAJ OLeHNBAHUS

Kon u popmynrpoBka KoMIeTeHIINN

[1IK-1 Criocoben npuMeHsTh (GyHIaMEHTaIbHbIC 3HAHUSI U COBpEMEHHbBIE ITU(POBBIE TEXHOJIOTUN JIs
pelIeHUs HayYHO-UHHOBAIMOHHBIX 33/1a4 B 00JIACTH MAaTEPUAIIOBEICHHS M HAYKOEMKHUX TEXHOJIOTHIA,

KO}I 1 HAMMCHOBAHHUEC HHIUKATOPA
JOCTHXKCHHUA KOMIICTCHIINH

Pe3yabTaTsl 00yueHus no
AUCHMILIMHE

Kputepuu onieHuBaHMs pe3yabTaToOB

00yueHUs

«He 3auteno»

«3auTeHoy

[1K-1-1 3HaeT pyHOaMeHTaNbHbIE 3HAHUS
1 COBpeMEHHBbIE LHU(POBbIE TEXHOIOTHH

3HaeT (yHAaMEHTaIbHBIE BONPOCHl |
COBpPEMEHHBIE IU(POBBIE TEXHOJIOTHH

HmMeeT 3HaUNTENLHEIE

3HaeT moYTH BCE,

pOOEIIbl B 3HAHUSX, JIOIyCKaeT

JULL  PCLCHUSA  HAYYHO-MHHOBALMOHHBIXYUIA PCIICHHA HAYTHO-MHHOBALHMONHBIX or1ycKaeT CyIEeCTBEH — |HE3HAYHTEIbHBIC
Bamad B 0O0JIACTH MaTepHallOBENCHHUS M3amad B 00JAacTH MaTepHaOBEICHHUS Ml HEle oM6KH B OIIMGKH B
HAayKOEMKHX TEXHOJIOTHIA; HAYKOEMKHUX TE€XHOJIOTHil; OTBETAX OTBETAX
TTK-1-2 Ywmeer OPUMEHATHYMEET IIPUMEHATh (QyHIAMCHTalIbHBIC| YMEET, HO JIOIMYyCKaeT |YMEeT, JOIyCKaeT
(hyHIaMEeHTaJIbHBIC 3HAHUS WBHaHUS U COBPEMEHHblE UUQPPOBBIC|3HayNTEILHBIC OMIMOKH |He3HAYUTEIbHBIC
COBpEMCHHBIC  ITM(DPOBBIC  TEXHOJOTHHTCXHOJOTHHM  JUIS PEIICHUS HAayYHO- OLIHOKU
ISl pelleHusl HayYHO-WHHOBAIIMOHHBIXMHHOBAIMOHHBIX — 3a1ad B objactu
Bamay B 00NacTH MAaTEepUAIOBEACHHS HWMATEPUAIIOBEACHHS W HAaYKOEMKHX|
HayKOEMKHUX TEXHOJIOTUH; TEXHOJIOTUIA;
[TK-1-3 Bnageer oCHOBHBIMU HaBbIKaMu|BiameeT OCHOBHBIMU HaBblkaMu| Biiageer cita0o, Bnaneer, nomyckaer
IaHAPOBAHKMS W TPOBEACHHS HAyYHBIXIAHUPOBAHUS W MPOBEACHHS HAYYHBIX| JOITyCKaeT HE3HAYUTEIILHBIE
cciie10OBaHUM 1o [EPCIIEKTUBHBIMUCCIENOBAHUI 10 MEPCHEKTUBHBIM| 3yaypresbHEIE OIMIMOKHA |OMMOKH
HAIPaBJICHUSM (hyHIAMEHTATBHOW HHATIPABIICHHSIM (yHIaMeHTaIbHOU U
MPUKIATHOW (PUUKH, MaTepHATOBEICHUAIPUKIATHON ¢u3nKwy,
121 HayKOEMKHUX TEXHOJIOTUH CMaTepualOBECHUsI M HAyKOEMKHX|
MPUMEHEHUEM COBPEMEHHBIX NMPHOOPOB HTEXHOJIOTHIMA c MIPUMEHEHHEM
METOI0B MCCIIeI0BaHUN COBPEMEHHBIX MPUOOPOB U METOJOB

MCCIIEJOBaHUM

4.2. TunoBbie KOHTPOJILHBIE 32JAHHUS HJIN HHbIEC MAaTEePHAJIbI, HEOOXOAUMBIE VIl OLlCHMBAHNS Pe3yJIbTaTOB
00y4YeHHsI M0 TUCHHUILINHE (MOIYJII0), COOTHECEHHBIX C YCTAHOBJIEHHBIMU B 00pa3oBaTeILHOM MporpaMmme
HHIUKATOPAMHU J0CTHKEeHHs KOMIleTeHnii. MeTon4yeckne MaTepuabl, ONpeaesiionine npouetyps

OLICHMBAHMA Pe3yJIbTATOB 00y4eHHs 0 AUCHUILIMHE (MOAYJIIO).

Kon n HauMeHOBaHMe HHAMKATOPA Pe3yabTaThl 00yueHus no OueHovHble
JOCTH/KeHUA KOMIIeTeHIIHU JUCHUILINHE cpeacTrBa
IIK-1-1 3naer ¢yHnameHTanpHBIC 3HAHUA U | 3HaeT (yHAaMEHTaJbHBIE BOIPOCHl U | cobecemoBaHMe
COBpPEMEHHBIC LU(POBbIE TEXHOJOTHU ISl | COBpeMEHHbIE IM(POBBIE TEXHOJOTHUH ISl | KOHTpOJIbHAs paboTta
pellleHHs HayYHO-MHHOBALIMOHHBIX 3aJau B | pelIeHUs HAayYHO-MHHOBALIMOHHBIX 3aJad B | MUCbMEHHBIH OIIpPOC
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obnacTy MaTepuajoBeleHUs] W HAYKOEMKHX | OOJIACTH MaTEepPHAIOBEACHHUS W HAYKOEMKHX | TECTHPOBaHHUE
TEXHOJIOTHIL; TEXHOJIOTHIA;

K-1-2 Ymeer MPUMEHATHh | YMEeT  NPHUMEHATh  (yHIaMEHTaIbHBIE | coOeceqoBaHMe
(hyHIaMCHTANLHBIC 3HAHUS M COBPCMCHHBIC | 3HAHWS W COBPEMCHHbIC  NU(POBBIC | KOHTPOJbHAs paboTa
U(PPOBBIE TEXHOJIOTUU JUISL  pelIeHHs | TeXHOJIOTUU ISl peuieHus] Hay4YHO- | MUCBMEHHBIN OMpocC
HAYYHO-MHHOBAIIMOHHBIX 3a7ad B 00JAaCTH | MHHOBAIIMOHHBIX  3a/ad B 001acTH | TeCTHPOBAHUE
MaTepHuaIoBeICHUS " HayKOEMKHUX | MaTepUaIOBEACHHUS u HAYKOEMKHUX

TEXHOJIOTHM; TEXHOJIOTHM;

TIK-1-3 BmameeT oOCHOBHBIMM HaBbIKamH | Branmeer OCHOBHBIMHU HaBBIKaMHU | coOeceqoBaHKe
IUIAHUPOBAHUS W TIPOBEJCHHUS HAYYHBIX | TUIAHMPOBAHUS W TPOBEICHHS HAYYHBIX | KOHTPOJbHAs pabora
HCCACIOBaHUI o MEPCIICKTUBHBIM | FICCIIEIOBAaHMUI o MIEPCIICKTHBHEIM | TIHCEMEHHBIHN OIIpOC
HaIpaBICHUSM (GyHIAMECHTANPHOW W | HAIpPaBICHUSAM (yHOAMEHTAIFHOW ® | TECTHPOBaHUE
MPUKIATHOW (PH3HUKH, MaTepHUATIOBEACHUS U | IPUKIATHON (PHU3UKH, MaTepHaNOBEICHUS U

HAyYKOEMKHX TEXHOJOTHH C TpPUMEHEHHEM | HAYKOEMKHX TEXHOJIOTHH C TNpPHUMEHEHHEM

COBPEMCHHBIX ~ MPHUOOPOB M  METOAOB | COBPEMEHHBIX  NPUOOPOB M METOAOB

HCCIICIOBAaHHIA HCCIIC TOBAaHHUIA

Cucrema KOHTPOJISI 1 OCHUBAHUA YCII€BACMOCTH CTY/I€HTA.

B Tecuenue CeMECTpa YCBOCHHUC CTYACHTAMH IIPOTrpaMMbl AUCHUIUIAHBI IIPOBEPIACTCA C
IIOMOIIIBIKO YCTHOI'O OIIpOCa, BBIITOJHCHHA KOHTpOJILHOﬁ pa6OTI)I H C IIOMOLIbIO 3aCiIyllIMBaHUWA
JOKJIaaA0B I10 BBIITOJTHCHHBIM peQ)epaTaM.

anMeprle BOMNpoOCHLI ArnsA TekyLwero 1 py6e)|<Horo KOHTpPONA.

lMpumepHbIe 6onNPoOCkI K 3a4emy 1o cneyKypcy «nekmpuyeckue U Ma2HUMHbIe
ceolicmea HaHomamepuasnoe. Pusuka meepdo20 mesa»

BBeneHue B HAHOTEXHOJIOTHHL.
AToMapHas CTpYKTypa HaHOOOBEKTOB.
PasmepnbIe 3¢ deKTHL
Kpucramumueckue pereTky .

HaHouacTunpsl ¢ rpaHelIeHTPUPOBAaHHON peleTkoi. Terpajzpuueckue MoJynpoOBOJIHUKOBBIE CTPYKTYPBI.
Konebanus permerku.

CTpyKTypbl SHEPTETHYECKUX 30H.

JAMAIIEKTPUKH, TTOJTYTTPOBOAHUKH U IPOBOIHUKH
OO6paTHOE MPOCTPAHCTBO U PEIIETKA

0. DHepreTHveckue 30HbI U LIETH B TOJYITPOBOAHUKAX
11. D¢ddexTuBHBIE MaCCHI

12. TloepxHocTtu depmu

13. Jloxanu3oBaHHbBIE YaCTHIBI U KBA3UYACTHIIBI.

14. JloHOpBI, aKIEeNTOPHI U ITyOOKOJISKAINE YPOBHH.
15. TToxBHMXHOCTS.

16. MeTozbl 3y4YeHHUs] CBOWCTB HAHOMATEPUAIIOB

17. UccrenoBaHue pa3MepHBIX XapaKTEPHUCTHK

18. OmpeneneHune 2IEMEHTHOTO COCTaBa

19. Ompenenenue hazoBoro cocrapa

20. MeTopl H3y4eHUs TOBEPXHOCTH

21. CBo¥icTBa M30JIMPOBAHHBIX HAHOYACTHI] METAIIJIOB
22. DnekTpoHHas CTPYKTypa HAaHOYACTHUI] METAJIIOB

23. MarauTHbIE KJIacTephI

24. TloxynpoBOJHHUKOBBIE HAHOYACTHIIBI

25. BawusiHME pa3MepoB YacTHI HA MarHUTHBIE CBOMCTBA.
26. BimsHEe pa3MepoB YaCTHI[ HA ONTHYCCKHIE CBOMCTBA.
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27. Yraeponusle HAHOTPYOKH. MIHIEKCH XUPaIbHOCTH, YroJl CBOpauyrBaHKsA. MeTOIbI TOIyYeHUs] HAHOTPYOOK.

28. DieKTpHYECKHE CBOWCTBA HAHOTPYOOK.

29. ITlpumenenue yriepoaHbix HaHOTPYOOK ([TomeBas sMuccHs U SKpaHUPOBaHUE, KOMITBIOTEPHI, XUMUIECKHE
CCHCOPBI, TOIUTUBHBIE IIEMEHTHI)

30. ®dymrepensl. CBepxnpoBoguMocTs B C60.

31. T'paden. DnexTpuueckue cBoiictBa. [IpumeHeHue.

32. DnexTpudyecKre CBOWCTBA HAHOMATEPHUAIOB

33. M3meHeHme IMHBI CBOOOIHOTO Mpodera 3JIEKTPOHOB B HAHOMATEpHAIax

34. DnexTponpOBOIHOCTh HAHOKPHCTAIIMYECKIX MaTePHATIOB

35. Pabora BBIXOAa 3IIEKTPOHA B HAHOKPHUCTAIUITMYECKIX MaTepHaIax

36. fBieHue cBEpXIpPOBOAMMOCTH B HAHOMATEpHaIax

37. OcHoBHI (heppoMarHeTi3Ma

38. deppoMarHUTHBIE XapaKTEPUCTUKU HAHOMATEpHaJIOB

39. BemecTBo B OJJHOJIOMEHHOM COCTOSTHUT

40. CyneprnapamMarHeTH3M HaHOYACTHIL

41. Pa3MepHas 3aBUCUMOCTbH KOIPIUTUBHOMN CHIIBI

42. PazMepHas 3aBUCHUMOCTb HAMarHMYEHHOCTH HACHILCHUS

43. Pa3MepHble 3aBUCUMOCTH TeMIeparypbl Kiopu

44, d®eppomarHeTU3M B HAHOCTPYKTypax

45. BiusHue HaHOCTPYKTYPHUPOBAaHUSA 0OBEMHOI0 MaTepraia Ha MarHUTHBIE CBOMCTBA .

46. JluHaMHMKa HAHOMArHUTOB

47. MarHuTHbIE YaCTHIIBI B HAHOTIOpaX

48. T'wraHTcKoe€ M KOJIOCCAIbHOE MarHUTOCONPOTHBIeHHE DeppoMarHuTHBIC )KUAKOCTH

49. HaHOCTpyKTYpUpOBaHHbBIE KPHCTAILIBI

50. Kpuctamisl U3 METaUIMIECKUX HAHOYACTHUI]

51. YnopﬂaoquHme PCUHICTKN HAHOYACTUILl B KOJIJIOMJHBIX CYCIICH3UAX

52. IlepcrieKTHBBI MPAKTHYECKOTO UCTIONb30BAHHSI HAHOTEXHOJIOTHH.

53. IlpumeHeHHEe HAHOMATEPHAJIOB B IIPOMBIIIIEHHOCTH.

Texkymuii KOHTPOJIb

B kauectBe Cpe€acTBa TEKYIETO KOHTPOJIA IPUMCHACTCA YCTHI)II\/JI OITpOC B HA4YaJIC U B KOHIIC
3aHATUA.

Bonpochl Ans npoBeAeHUA TeKyLlero KOHTpons

1. Maiite onpezeneHne HAHOTEXHOIOTHH.

2. Kakne 00beKTHI CYMTAIOTCS HAHOYACTHIIAMU ?
3. laiiTe onpezeneHne KBaHTOBOI TOUKH.

4. JlaiiTe onpenieneHne KBAaHTOBOM HUTH.

5. JlaiiTe onpeneneHne KBAHTOBOU SIMBI.

6. Uto Ha3bIBaeTCs KiacTepom?

7. OxapakTepu3yiTe MOHATHE MArH4€CKUX YHCEI.

8. Kak 3aBHCHT OT pa3MepoB HaHOYACTHULL TEMIIEpaTypa MiaBjieHus (HopuMmep, 30j10T1a)?

9. OxapakTepu3yiTe 3aBUCUMOCTh XHMUYECKOH aKTUBHOCTH OT Pa3MEPOB YaCTHII.

10. Kak n3mMeHsieTcs 2JIeKTpOHHAs CTPYKTYpa BEIIeCTBa MPU YMEHBIIEHHH Pa3MepPOB
yacTuu?

11. Yro nazwiBaercs ymnepenom? CKOIBKO aTOMOB MOKET OBITh B MOJIeKyIe (yepeHa?

12. OnumnTe METO bl NOTY4YEHUs (YIIIEPEHOB.

13. YUem MHTEpECHBI SNEKTPHUUECKUE CBOMCTBA QyIIEpEHOB?

14.  Ilepeuncnure  HECKOJBKO  MEPCHEKTUBHBIX  BO3MOXKHOCTEH  NPAKTUYECKOTO
UCTOJIb30BaHUS (YIIIEPEHOB.

15. OxapakTepu3syiiTe CTpOEHHUE YTIEPOIHBIX HAHOTPYOOK.

16. Uto Ha3bIBAIOT XUPATLHOCTHIO HAHOTPYOOK?

17. OnumuTe METOT TyrOBOTO CHHTE3a YIIIEPOIHBIX HAHOTPYOOK.

18. OnumnTe Ma3epHbI CUHTE3 YIIIEPOJHBIX HAHOTPYOOK.

19. YeMm uHTEpECHBI AJECKTPUICCKHE CBOMCTBA YTIIEPOIHBIX HAHOTPYOOK?

20. OxapakrepusyiiTe MEXaHUYECKYIO IPOYHOCTH YTIEPOIHBIX HAHOTPYOOK.
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21.
23.
24,
25.
26.
27.
28.
29.

30

OnuimmuTe yCTpOoMCTBO MOJIEBOTO TPAH3UCTOpA Ha OCHOBE oaHocoMHo YHT.
[Tepeuncnure METOIBI MOYICHUS HAHOYACTHI] U3 TAPOBOH (ha3bl.

Onumure METO/] NCTIApEHUS-KOHICHCAIIUY JIJIsl [TOJIyYE€HUs HaHOYaCTHII.

B yewm 3akiioyaercs MeTo TEPMOIH3a 7S OTyYeHUs] HAaHOYacTUIL?

Kaxue meToapl HCHOIB3YIOTCS AJIs OTyYeHUs] HAHOYACTHUIL B KUAKUX cpenax?
B uem 3axmouaercs meroa [1AB niist nmony4yeHus HaHO4YACTHIL?

B yem 3akiioyaercs MeTo/1 30J1b-Tellb TEXHOJIOTHI JIJIs MOTY4YeHHUsI HAHOYACTHIL?
Onumure siBJIeHHE caMOCOOPKU HAHOYACTHUIL B MOHOCIIOM.

. JlaiiTe onpeneneHrue caMOOPraHU3alui HAaHOCTPYKTYP.

KpuTepuu oueHMBaHUA YCTHOro oTBeTa.

OTBeT 3acunThIBaeTCs, €CIM OH JaH IO CYILECTBY BOIPOCA M B OCHOBHOM COAEPKUT
HeoOxomumyro uHpopManuo. JlomyckaroTcss HEOONbINHME OIMMOKKA WM HE3HAHHE HEKOTOPHIX

JeTajiel.

Ecnu oTBeT He 3acuuThIBaeTCs, CTYACHT IOJDKEH MPEACTABUTh HA CIEIYIOLIEM 3aHSATHUH
MOAPOOHBIN MMCHhbMEHHBIM OTBET HA 3aJIaHHBIN BOIIPOC.

Py0ekHbIi KOHTPOJIb.

Kputepun oueHnBaHNA KOHTPONbHOW paboThl.

- O1eHKa «3a4TCHO» CTABHUTCS, €CIIM CTYICHT BoIoIHWI 50 % 3amanuii u 6osee.
- O11eHKa «HE 3a4TE€HO» CTaBUTCS, €CIIU CTYACHT BbINOJHWI MeHee 50 % 3aiaHuil.

OnuncaHne KOHTPONbLHOW paboThI.

KonTponbHast paboTa cOCTOUT U3 NATH 3aaHuil. Bpems BeinmonHenus — 45 MUHYT.

g A OWDN P

O~ wdNPEF

OO~ WN B

BapuaHTbl KOHTPONLHOWN PaboTbI

BapwuaHT 1.

. OxapakTepu3yiTe 3J1eKTPOHHYIO CTPYKTYPY YIJIEPOJHBIX HAHOTPYOOK.
. [laiite onpeneneHne caMOOpraHu3alii HAaHOCTPYKTYP.

. Onummre sABJIEHUE CyneprapaMarHeTu3Ma HaHOYaCTHIL

. Kak 3aBucuT 0T pasmepoB HaHOYACTHUIl HAMAarHUYEHHOCTh HACHIIICHUS?

. B uem nprumnHa 3aBUCMMOCTH IIUPUHBI 3aMIPEIIEHHON 30HBI OT pa3MEpPOB HAHOYACTHUIL?

Bapuanm 2.

. UeM HHTEpECHBI 2JIEKTPUUECKHUE CBOMCTBA YIIIEPOJHBIX HAHOTPYOOK?

. IlpuBenuTe npuMepsl pa3MEpPHBIX AIEKTPUUECKUX 3P(PEeKTOB B HAHOMAaTepHasax.
. OnuumunTe METoA KOHTPOJIS 3JIEMEHTHOTO COCTaBa HAHOYACTHI]

. OnummTe ycTpoMCTBO MOJIEBOTO TPAH3UCTOPA HA OCHOBE otHOoCnoHon YHT.

. Kax 3aBucur ot pasmepoB HaHouacTuil Temneparypa Kropu peppomaraernka?

MpumepHble TemMbl pecepaToB U [OKNAAOB:

. 'uranTckoe MarHUTOCONPOTHUBIICHHUE

. @eppOMarHuTHHIE KUJIKOCTH.

. [ToneBbie TpaH3UCTOPHI HA HAHOTPYOKAX

. DopMHpOBaHHE MMOITYITPOBOJHUKOBBIX U METAJUIMYECKMX HAHOBOJIOKOH U CIIUPAJICH.
. DIEKTPUYECKUE CBONCTBA KBAHTOBBIX TOUEK

. DIEKTPUYECKUE CBOMCTBA HAHOTPYOOK
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7. DneKTpuvecKrue CBoMCTBa rpadeHa

8. DnexTpuvecKuil JaTYMK JaBieHus U3 rpadena

9. CynepnapamMarHeTu3M HaHOYACTHI]

10. CBepxpeeTky U3 KBAHTOBBIX TOUEK — HOBBIE BOSMOXKHOCTH JIJISI IPUJIOKCHUH.
11. IIpupoaHbIC HAHOKPUCTAILTHI.

12. CBepxmpoBoauMOCTh B (DyIIIIepeHax.

13. KonoccanbHOE MarHeTOCOMPOTHBIICHHE B HAHOCTPYKTYpax.

14. THK xax cy0nupoBaHHasi HAHOTIPOBOJIOKA.

5. YueOHO-MeTOAM4YECKOE U MH(POPMAIIMOHHOE O0ecredeHue U CHUIIIMHBI

51 TIlepeyeHb OCHOBHOI U TOMOJHUTEILHOI Yy4eOHOI JUTEpaTyphl, HEOOXOAMMOI 1151
OCBOEHUS TUCHHILIMHBI

OcHoBHasA nuTepartypa:

1. Y. Ilyn, ®@. Oysuc . Hanotexnonorun. — 5-¢ usn., ucrnp. u nom. — M. : Texnocdepa, 2010 —
336 c. (B 6uO. baml'Y 14 3k3.)

2. Pepkonkos, /1. 1. Hanomatepuansl [DIeKTpOHHBIN pecype] : y4eo.
nocobue / JI. . Poixonkos, B. B. JIésuna, O. JI. I3ugsurypu .— 5-e usn., 1. — Mocksa :
JIaGoparopus 3nanwmii, 2017 .— 368 c¢. — (Hanorexnonorun) .— JlOoCTyn K TEKCTY AJIEKTPOHHOTO
U3J1aHus BO3MOXKEH qyepes DNEeKTPOHHO-OUOINOTEUHYIO CUCTEMY U3J1aTeIbCTBA

"Jlanp" — ISBN 978-5-00101-474-4 —
<URL:https://e.lanbook.com/book/94117>.

HdononHutenbHas nuTeparypa:

3.Crapoctun, Bukrop BacuibeBuy. MaTtepuaibl 1 METOIBI HAHOTEXHOJIOTHH : y4e0. mocodue / B. B.
Crapoctun ; mon obomr. pexn. JI. H. IMarpukeeBa .— 2-e uzn. — Mocksa : BUHOM. JlaGopatopus
sHannid, 2013 .— 431 c. : 1. — (Hanorexnonorun) .— bubmmorp.: c. 424-426 .— ISBN 978-5-
9963-0346-5 : 253 p.( B 6161 Baml'y 5 9k3.)

Crapoctrun, B. B. Matepuasibl © METOIbI HAHOTEXHOJIOTHI [DIIEKTPOHHBIN pecypc] :

yuebHoe mocobue / B. B. Crapoctun .— 4-e m3n.(on.) .— CII6. : BUHOM.
JIaGoparopus 3Hanmii, 2015 .— 434 c. — (Hanorexnomoruun) .— JIOCTYHn K TEKCTY
ANIEKTPOHHOTO W3JaHUS BO3MOXKEH 4Yepe3 OIJIEKTPOHHO-OMOIMOTEYHYI0 CHUCTEMY
M3/1aTeTbCTBA "Jlanp" — ISBN 978-5-9963-2601-3 —

<URL:http://e.lanbook.com/books/element.php?pll_id=63589>.
4.I'yceB, Anexcannp ViBanoBuu. Hanomarepuaiibl, HaHOCTpYKTYphbl, HaHOTexHOdoruu / A. U. I'yceB .—
Wzn. 2-e, uctip. — M. : ®uzmarnut, 2009 .— 416 c. (5 7k3.)

52. TlepedeHb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKANIMOHHOU ceTn « IHTEpHET» U
NMPOrpaMMHOIo0 odecriedeHusi, He0OXOAUMBIX /1JIsl OCBOEHUS TUCUMILTHHBI

1. Dnextponnas Oubmuoreuynas cucrema. Db baml'yY. — CoOcTBeHHas >JeKTpOHHAs
O6ubnuoTreka y4eOHBIX W HAy4YHBIX OJJIEKTPOHHBIX W3JaHUH, KOTOpas BKIIOYAET U3IaHUS
npenogasateneit baml'V. ABTOpH30BaHHBIA JOCTYH MO Maposiio U3 J000il Touku cetu MHTEpHeT.
Perucrpanus B bubnuoreke baml'y, nanpHeiimmii noctyn u3 mo0oi Touku cetn MHTepHEeT. —
https://elib.bashedu.ru/

2. DnexTpoHHas OubOIMOTeYHass cucTeMa .YHHBEpCUTeTcKass Oubimoreka OHIAMH. -
[TonnotexkcToBast BJ] y4eOHbIX M Hay4HBIX AJIEKTPOHHBIX W3JaHUIl. ABTOPHU30BAHHBIM JOCTYI MO
naposito u3 o0oit Touku cern MutepHer. Peructpamms B buGmuoreke baml'V, mambHeimmii
nocTyn u3 moboi Touku cetr Mutepuer. —https://biblioclub.ru/
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2328&TERM=%D0%A0%D1%8B%D0%B6%D0%BE%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%94.%20%D0%98.%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://e.lanbook.com/book/94117
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4720&TERM=%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%B8%D0%BD%2C%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4720&TERM=%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%B8%D0%BD%2C%20%D0%92.%20%D0%92.%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=63589

3. DnekTpoHHass OuOnmoTedHas cucrema usngarenbcTBa .Jlanb. — IlomHoTekcToBas BJ]
Y4eOHBIX M HAyYHBIX 3JIEKTPOHHBIX H3JIaHWW. ABTOPH30BAaHHBIN JOCTYIl MO MApOJ0 W3 JH000M
touku cetn Uutepuer. Peructpanus B bubmmoreke baml'y, ganpHeimmii goctymn u3 1000i TOUKH
cetu Unarepuer. — https://e.lanbook.com/

4. OnexktpoHHbli kartanor bubmmorekun baml'V — CrpaBoyHO-IIOMCKOBBIN amnmapar
oubmuoTeku. Bxiodaer B cebsi CUCTEMY KaTallOTOB M KapTOTEK, CIIPAaBOYHO-OMOIHOrpaduIecKuii
dona. — http://www.bashlib.ru/catalogi/
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6. MartepuajabHo-TeXHHUYeCKasi 0a3a,

00pa3zoBaTeJILHOIO MpoIecca Mo AUCHUILTHHE.

MarepuanbHO-TeXHUUYECKas 0a3a, He0OX0auMast JJIsi OCYIIECTBICHUSI 00Pa30BaTEILHOTO
rporiecca 1o JUCIUIUIMHE MPUBEICHA B Ta0IuUIIE:

HaumenoBanune Bun 3ansThit HaunmenoBanue o0opynoBaHus, pOrpaMMHOTO

CHeNUaIN3UPOBAHHBIX oOecrieyeHust

ayJauTopui, KaOWHETOB,

naboparopuit

1 2 3

yaebHas aymuropus s | Jlekuun u | locka, KOMIIBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOP,

MIPOBEICHUS 3aHATHH | CEMHHApPCKUE 9KpaH

JIEKIIUOHHOTO U | 3aHATHA [IporpammMHoe obecnieueHue:

cemuHapckoro Tuma: Ne 318 1. Windows 8 Russian. Windows Professional 8 Russian

(pusmar xoprryc) Upgrade. Jlumemsuss OLP NL Academic Edition,
oeccpounas. [lorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JIunensus
OLP NL Academic Edition, 6eccpounas. ToroBop Ne
114 o1 12.11.2014 1.

UutanbHbIA 3al Nel | CamocrosarenpHas | Hayuansiii u yueOHbIH pora, HaydHAs eproanka, [TK

(rmaBHBIA KOpITyC, | 3TaXk) | pabota (MOHO0MI0K) - 3 T, HeoTpaHYeHHBIH HocTyn K ObC n
BJ1; xonuyecTBO MOCaT0YHBIX MeCT — 76.

UuTanbHbII 3al Ne2 | Camocrosarenpras | Hayunsiii n yaeOHBIH (hoHA, HAYIHAS TIEPHOINKA,

(roprryc pu3mara, 2 3TaK) paborta HeorparmueHHbIH noctyn K ObC u bJl; kommdecTBo

mocagouHsIXx MecT — 50.
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Hpuaoxenue Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKHUPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»
®U3UKO - TEXHUYECKH HHCTUTYT

COJIEP’)KAHUE PABOYEH ITPOT'PAMMBbI

AU CHUITIIUHBI « BHCKTDI/I‘ICCKI/IG 1 MarHUTHBIE CBOMCTBA HAaHOMATCpPHUAJIOB. dusuka
TBEPJIOTO TEJIay Ha 2 cemMecTp
(HaMMEHOBAaHUE JUCLUIUINHBI)
OYHasig

hopma 00yueHus

00beM
Bup pabotsl

JICIIUTLTHHBI
O6mas TpyaoeMkocTs aucuuruinasl (3ET
/ 4acoB) 2/72
Y4eOHbIX YaCOB Ha KOHTAKTHYIO paboTy ¢
MIPETOIaBaTEIICM 32.7
JIEKIIUHT 16
NPaKTUYECKUX/ CEMUHAPCKUX 16
1a00paTOPHBIX
npyrux  (TpynmoBas, HHIUBUAyaJbHas
KOHCYJIbTAIlMsl ¥ WHBIC BHJBI y4eOHOMH
JESTENIbHOCTH, MTPeIyCMaTPUBAIOIIUE
paboty 00yyJaromuxcst c
npenogasarenem) (OKP) 0,7
Y4eOHBIX YacOB HA CAMOCTOSTEIHHYIO
paboty obyuatouuxcs (CP) 39.3
Y4eOHbIX 4YacOB Ha MOJATOTOBKY K 3a4eTy
(KouTpOmn) 0

dopMa KOHTPOJIA:
3a4er 2 ceMecTp
pedepar 2 cemectp
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®dopma n3ydenus | OcCHOBHas u
MaTEepHAJIOB: JIEKLIVH, | JOTIOJIHUTEIIbHAS Dopua
MPAKTUYECKUE 3aHATHA, | TUTEpPATYpA, o
3amaHusi 1O CaMOCTOSITEIbHOHM | TEKYIIEro
T CEMUHApPCKHE 3aHATHUS, | pPEKOMEHAyeMast pa6ote crynentos (CPC) KOHTpOIA
LI CMa 1 CO/CpKaHne nabopaTopHEIE paboTHl, | CTyIeHTaM
YCIIEBAEMOCTHU
caMocTosTeNnbHas padora u | (Homepa 3
TPYIOEMKOCTb (B yacax) | CIIHCKa)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 |6 7 8 9
Mopayab 1. ®u3uka TBEpPAOro Teja
BBenenne B HAHOTEXHOJIOTHH. 1 1 3 ITyn (2.1) Jomamnss — npopaboTka JIEKUMH M | YCTHBIH OMPOC
ATOMapHasi CTpyKTypa HaHOOOBEKTOB. I'yces HU3Y4YCHHE JIMTCPATYPHI IO TEME. KP
PasmepHnbie 3¢ deKTHI.
1 Kpucranmmueckue pemerky .
HanouacTtuips! ¢ rpaHelIeHTpUPOBAHHOM PEILIETKOM.
Terpasapudeckue MOITyIPOBOHUKOBBIE CTPYKTYPBHI.
Konebanus pererku.
CTpyKTYpBI SHEPTETUUECKHX 30H. 2 2 4 Iyn (2.2) Jomamnss —npopaboTka JIEKUMH M | YCTHBIH OMPOC
JIV3IIeK TPUKH, TIOTYTIPOBOJHUKH W IPOBOIHUKH H3y4YeHUE JUTEPaTyphl 110 TEME. KP
) OO0parHoe MPOCTPAaHCTBO U pelIeTKa Brimonnenue
DHepreTudecKne 30Hbl 1 eI B MOJIYIPOBOJHUKAX JOMAITHNX 331aHUH 110 TPAKTHYECKUM
D¢ddexTuBHBIE MacCHI 3aHATHUAM.
[oBepxnoctu ®epmu
Jlokanu3oBaHHbBIE YACTHUIIBI U KBa3MUACTHIIHI. 2 1 3 ITyn (2.3) JomamHss —npopaboTka JIEKUMH W | Y CTHBIH OMPOC
JIOHOPBI, aKIeNTOPBI ¥ IITyOOKOJIeKAIHE YPOBHH. H3y4YCHHUE JIUTEPATYPHI 10 TEME. KP
3 IToABUKHOCTB. Brinonnenue
JIOMAIIHUX 33/IaHHH 110 TPAKTUUECKUM
3aHATHAM
Mertobl U3yueHHsI CBOMCTB HAHOMATEPHAJIOB 2 2 4 Peok (5.1-5.4) JomamHss —npopaboTKa JIEKUMH W | Y CTHBIH OMPOC
HccnenoBanne pa3sMepHBIX XapaKTEPUCTHK H3y4YEeHHUE JUTEPATypHl 110 TEME. ,
4 OmnperenieHre 3JIEMEHTHOTO COCTaBa
Omnpenenenne GazoBoro cocrasa
Metoap! H3y4eHHS HOBEPXHOCTH
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Moayab 2. DjeKTpu4ecKHe U MATHUTHbIE CBOHCTBA
HAHOMATEPHUAJIOB

CBolicTBa N30JIMPOBAHHBIX HAHOYACTHUI] METAIOB 2 4 Iyn (4.2-4.3) JomamiHss — mpopaboTka JCKIMA W | Y CTHBIN onpoc
DJNeKTpOHHAs CTPYKTypa HAHOUYACTHUI[ METANIJIOB H3y4eHHUE JTUTEPaTyphl IO TEME.

MarauTHele KJIacTephl Brimonnenue

ITomynpoBOAHUKOBBIE HAHOYACTHUIIBI JIOMAIIHUX 3aJJaHUH 110 MPaKTHUECKUM

BrustHMEe pa3zMepoB 4acTHIl HA MarHUTHEIE CBOMCTBA. 3aHIATHAM

BnustHMe pa3zMepoB YacTHIl Ha ONTHYECKHUE CBONCTBA.

VYrneponusle HaHOTPYOkH. WHIEKCHI XHUpalTbHOCTH, | 1 4 ITyn 5.4.3. Jomamnss —npopaboTka JIEKUMH U | Y CTHBIH OMPOC
yToJI CBOpaurBaHus. MeTo/bl MONydYeHUss HaHOTPYOOK. ITyn 5.5. H3y4E€HUE JTUTEPATYpPHI 110 TEME. KP
DneKTpuueckre CBOWCTBa HaHOTPYOOK. IIpuMeHeHue ITyn 5.3.5. Brimonnenue

yraeponuslx  HaHOTpyOok  (IlonmeBas osmuccus U JIOMAIIIHUX 33aJJaHUH 110 IPaKTHUYECKUM

9KpaHHUPOBaHHE, KOMIBIOTEPH, XUMHUYECKHAE CEHCOPEI, 3aHITHAM

TOIUTABHBIC JIEMEHTHI)

Oymnepensl.  CeepxmpoBogumocts B C60

I'pacden. Dnexrpuueckue cpoiictBa. [Ipumenenue.

DNeKTpUYecKre CBONCTBAa HAHOMATEPUAJIOB 2 4 Pk (4.5) Jomamnss —npopaboTka JIEKUMH M | Y CTHBIM OMPOC
V3meHeHne AIHHBI cCBOOOIHOTO Mpobera IeKTpOHOB B U3y4YCHHE JIUTEPaTypHI 110 TEME. KP
HaHOMaTepHajax

DIEeKTPONPOBOIHOCTh HaHOKPHUCTAJUTMUECKHUX Brmonnenne

MaTepHajoB JIOMAIIIHUX 33aJJaHUH 110 IPaKTHYECKUM

Pabota BbIX0/1a 37IEKTPOHA B HAHOKPUCTAJUINIECKUX 3aHITHAM

MaTepHanax

SIBneHue CBEpPXIPOBOAMMOCTH B HAHOMATEpHanax

OcHoBbI (heppoMarserusma 1 4 IMyn (7.1)

deppoMarHuTHbIC XapaKTePHUCTHKH Poix (4.6)

HaHOMAaTEPHaJoB

BemiectBo B 0IHOJOMEHHOM COCTOSIHHU

CynepnapamMarHeTu3M HaHOYaCTHI]

PasmepHas 3aBUCUMOCTb KOIPLUTUBHON CHIIBI

Pa3mepHas 3aBUCIMOCTD HAMATHHYEHHOCTH

HACBHIIIEHUS

Pa3smepHsIe 3aBucUMOCTH Temnepatypsl Kropu

deppomMarHeTusM B HAHOCTPYKTypax 1 3.3 |Hyn(7.2-7.7). Homamss — mpopaboTka  JieKIMd ¥ | Y CTHBIH OMpoc

Bnusinue HAHOCTPYKTYPUPOBAHUS 00BEMHOTO

MaTtepurajia Ha MarnHuTHbIC CBOIiCTBA .

HU3y4YeHHEe JTUTEepaTyphl [0 TEME.
Brmonnenue
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ﬂI/IHaMI/IKa HaHOMarHuToB

MarHuTHbIC YaCTHUIILI B HaHOTIopax

I'uranTckoe u KoJioccaabHOE MaramToCOINpOTHUBICHUEC
q)eppOMal"HI/ITHI)Ie KHUIKOCTH

JOMAaIIHUX 3aJJaHui Mo MPpaKTUICCKUM
3aHATHAM

HaHocTpyKkTypupOBaHHBIE KPUCTAILIBI 1 1 3 [lyn (6.2.4.,6.2.5) |Jdomammuss mnpopaboTka nekimil u|YCTHBIH Ompoc
Kpucranis! u3 MeTalIHuecKUX HAHOYACTHIL H3y4eHHUE JTUTEPaTyphl MO TEME. KP
10 | YmopsimoueHusie pemeTKu HAaHOYACTHII B Brimonnenne
KOJIJIOUAHBIX CYCHEH3UIX JOMAITHUX 33aJJaHAHN 110 TIPaKTHIECKUM
3aHATHSIM
[TepcriekTuBbI MPaKTUYECKOTO WCroib30BaHus | 1 3 Pooxk (6.1) Jomamnss —npopaboTka JIEKUMH U | Y CTHBIH OMPOC
HaHoTexHoJyioruil. [I[puMeHeHne HaHOMaTepUaIOB IMyn (13.1-13.3) W3Yy4YEHUE JUTEPATYPHI 110 TEME. Pedepar
11  |B IPOMBINLIEHHOCTH. Crap. BeimonHeHue
JIOMAIIIHUX 33aJJaHUH 110 IPaKTHUYECKUM
3aHATHIM
Bcero vacos: 16 16 39.3
OKP: 0.7 yacos
HUTOIoO: 724qaca

ITpumeuanue 1. Coxpamenue B Tabnune: KP — konTponbsHas padora.
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PeiTHHIr-mJIaH IUCHMILINHBI

JJIeKTPUYeCKHe H MATHUTHBIE CBOCTBA HAHOMATEPHUAJIOB.
Mudposbie TexHOJI0THN B PU3MKe PYHKIHMOHAJIBLHBIX MATEPHAJIOB

(Ha3BaHUE AUCIUILIMHEI COTTIACHO pabodeMy ydyeOHOMY IUIaHYy)

Hampasnenue 03.04.02 Ouzuka

Kkype 3 , cemectp 5

Buanbl

Bbajia 3a

Yucjio 3agannid

Bajbl

. (3a Bpemst (3a BpeMsi 0CBOEHHSI MOJYJIsl)
Y4eOHOI NeATeIbHOCTH KOHKPeTHoOe
OCBOCHHS MuHnumans- Maxkcumans-
CTY/IEHTOB 3ajanue . .
MO/1YJIsA) HBIN HBIA
Mogayas I.
Texyimmii KOHTPOJIb.
1. Cobeceno
TTOBaHUE, TOTMYCK K 05 9 0 10
mabopaToOpHBIM paboTaM.
2. B 0
BIMIOJIHEHHE J1a00paTOPHBIX 05 9 0 10
paboT u uX 3amuTa
3. KontponbsHas padora 0-5 1 0 5
PyGesxHbIl KOHTPOITB.
TectupoBanue 0-25 1 0 25
Bcero 6a1:10B 32 MoayJIb: 0 50
Monayas II.
Tekyiuii KOHTPOJIb.
1. Cob ,
obeceoBaHue, JOMYCK K 05 9 0 10
J1a00PaTOPHBIM PabOTaM.
2. BrmonHenne nabopaTopHBIX 05 5 0 10
paboT u uX 3amuTa
3. KontposbHas pabora 0-5 1 0 5
PyGesxHbIl KOHTPOITH.
TectupoBanue 0-25 1 0 25
Bcero 6am110B 3a MoayJIb: 0 50
[NoompurensHble OaNIIbL. 0 10

HToroBbsiit KOHTPOIIb.

3auer.

HUTOI'O 3a cemecTp
M0 BHIaM KOHTPOJIS:

Texymuii KOHTPOJIb.
1. CobecenoBanue, 1omyck K adopatopHbiM padotam —20

OaJuIoB

2. Brmonnenue nabopaTopHBIX paboT m wx 3amura — 20

OaJuIoB.

3. KoutponsHas padora 10
Bcero no TekyieMy KOHTPOJII0 — 50 6a/110B
PybexxHb1ii KOHTPOITH
TectupoBanue 50 Gamos
Bcero no py6exnomy kKoHTpoJI0 — 50 a0

[oompurensueie 6as! — 10 6assios.
HToroBblii KOHTPOJIb (3a4€T)

HUTOI'O 3a cemectp:

110




