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YTBEPKJIAIO:

Bpwuo nexana Gu3nko-TeXHHIECKOTO

< C.A.®omenko
; anpgnﬂ 2019 r.

y a‘ HOro 06pa3oBaTebHOTO
CTaHJapra BbICImero o0pa3oBaHHS IO HanpaBJIe\}'m@ nbjnﬁ)'ronxn 03.04.02 ®uszmka,
YTBEPXK/JIEHHOTO NpHKa3oM MuHHCTepeTBa 06pasoBaHus H Hayku Poccuiickoii @enepanuu ot 28
asrycra 2015 r. Ne 913.

[Iporpamma  yuebnoit  mucnmmmmasl  «TOYEYHBIE DO®EKTBI W KAYECTBO
[TOJIYTIPOBOTHUKOB» cocraBnena Ha ocroBe I'OC BIIO mo HampaBieHHIO MOATOTOBKH
03.04.02 ®usuka, yrBepxAeHHOTO MpuKa3oM Munuctepcrsa obpaszoanus u Hayku J[HP ot «04»
arpenst 2016 r. Ne 300, 3apeructpupoBarHoro B Munucreperse tocruimu J[HP ot 22 ampens
2016T. Ne 1195, «Ilomoxkerus 00 opraHm3anuu y4eOHOTrO Ipomecca B 00pa3soBATENBHBIX
OpraHM3aIysx BhICIIEro IpodeccrHoHansHoro odpasosanus Jlonenkoit Hapomroii Pecmy6imxkmy,
YTBEpXAEHHOTO mpHKka3oM MunucTeperBa o6pasoBanus U Hayku JIHP 07 asrycra 2015 r. Ne 380
(c mwvenenmsamu u jononHeHusMH oT 30 oxrgbps 2015 r. Ne 750), yueGHoro miaHa mo
Hanpasnenmio noxrotopkd  03.04.02 ®msuka (  Marmcrepckas mporpamma:  Dusnka
KOH/ICHCHDOBAHHOTO ~ COCTOSHHS), yTBEpXk/IeHHOr0 VYuensM CoBeToM YHHMBEpCHTETa OT
02.04.2019t., mpotrokon Ne3 u OCHOBHOH 00pa3oBaTeNbHONW IIPOrpaMMEI, YTBEPXKIECHHOM
npukasoM pexropa (Ne 102/05 or 31.05. 2019 r.).

PaspaboTunk:

IIpodeccop, kauz. ¢pus-mar Hayk,

fipotheccop kadeipbl TEOPETHYECKOMH

(H3UKA ¥ HAHOTEXHOJIOTHIA Wsanumem H.IT.

[Iporpavma y4yeGHO#M TUCIMILTMHEI yTBEPIK/ICHA HA 3acelaHkK Kadephl TeOpeTHYECKOH QH3NKH
¥ HAHOTEXHOJIOT M

lIporoxon Ne 17 ot « 04 » _ anpens 2019_r.

3aB. Kade P! TeOPeTHYECKOH (DH3UKH H HAHOTEXHONOTHi & Baproxun B.H

/
[IporpamMma y4eGHON IUCIMILTHHBI Of00peHa Yy4eGHO-METONMYECKO KoMHCCHEdH (H3uKo-
TEXHHYECKOTO (haKyspTeTa

I[Iporoxon Ne 4 or« 08 »  ampens 201977 F

[pencenarens yaeGHO-MeTOIHUeCKO // ST i
KOMHCCHH (haKypTeTa Korenko B.H.

7/




1. OobsacTh NPUMEHEHUS] M MEeCTO IMCUMILUIMHBI B Y4eOHOM Mpolecce:

Kypc «TOYEUHBIE DO®EKTHI 1 KAYECTBO ITTOJIVIIPOBOAHUKOB»Y siBnsercs
JTUCIUIIIMHON 10 BBIOOpY BapuaTuBHOM wyactu bnoka 1 «Jluctummmasl  (MOIyIH)» 1O
HanpasieHuto  nonroroBkn  03.04.02  ®wusuka  (Mmaructepckas — mporpamMma:  (u3MKa
KOHJICHCUPOBAHHOTO COCTOSIHUSI).

JucuuiuinHa peanu3yercss Ha (DU3MKO-TEXHHUYECKOM (akyiapTeTe Kadeapoil TeopeTHUecKOoi
GU3UKM ¥ HAHOTEXHOJOTUH. JIJIsl M3y4eHus: JaHHON y4eOHOM AMCIUIIMHBI HEOOXOIUMBI 3HAHHS,
YMEHHUS U HaBBIKHU, C(OPMHPOBAHHBIE B IPOLECCE HM3y4YCHUS IMpeaMeToB «DH3MKa TBEPAOTrO
tena», «HoBble ~ MarHWTHBIE, ONTHYECKHE W  IOJYNPOBOJHHKOBBIE  MaTepHajbD»,
«Pagnopusnyeckas snekrpoHuka», «Kpucramiopusuka, TeOpus U METOAbI CTPYKTYPHOTO
aHaIN3ay, «DNeKTpoHHAs MHUKPOCKOIIHS u peHTreHorpadus MaTepHanoBy,
«CTpyKTYpoOoOpa3oBaHHe U SBJICHUS MEPEHOCA B KPUCTAIUIAX U TOHKHUX IUICHKAX».

[losnyueHHbIE 3HAHUS HCHOJB3YIOTCS CTYIEHTAaMH BO BpEMsl BBINOJIHEHHS Hay4YHO-
HCCIIEI0BATENbCKOM pabOThI IPU HAMMCAHUN MaruCTEPCKOM JUCCepTaLiu.

2. CTpyKTypa AMCUMIIMHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

Hanpasienue moaroToBku 03.04.02 ®usuka
Marucrepckas mporpamma du3nka KOHJECHCUPOBAHHOTO COCTOSHUS
[Tporpamma moAroTOBKH MarucTparypa
Kpamduxarms MarucTp

KonnuecTBo copepkaTeabHbIX MOTYIEH 1

JucuurumHa 6a30Boi / BApUaTHUBHOM YacTu

. JUCLUIUIMHA BapUATUBHON 4acTU
00pa3oBaTebHONU NPOTrPAMMBI

DopMBI KOHTPOJIS 1 MOIYyBHBIN KOHTPOIIb, 1 SK3amMeH
) ouHas popma 3a04Has popma
o0y4yeHHs o0y4eHus
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4
I'on noaroToBKM 2
CemecTtp 3
KonunuecTBo yacos 144
- JICKIITUOHHBIX 6
- MPAKTUIECKUX, CEMHUHAPCKHUX 42
- 1a00paTOPHBIX
- CaMOCTOSTEIIbHON PabOThI 96
B T.4. UHANBHAYAJIbHOE 33/I1aHHE
HenenprHOE KOMMYECTBO YaCOB, 4
B T.4. ayTUTOPHBIX 4

3. Onucanue AUCHUIIJIUHBI
ey u 3apaun
Henu u 3a0auu oucyunaunbl: 3HAKOMCTBO CTYJICHTOB C HECOBEPUIEHCTBAMU CTPOEHUS PeabHBIX

KPUCTAJUIOB  TOJYNPOBOJHUKOB W MNPUYMHAMHU OOpa3oBaHHs Je(pEKTOB CTPYKTYpHl B
MOJTYIIPOBOTHUKOBBIX Marepuanax; (OpMHUPOBAHUE y CTYJAEHTOB MPEJCTABICHUS O B3aUMOCBS3H
peambHONH  CTPYKTYpHl W CBOMCTBaMH MOJYINPOBOJHHUKOBOIO MaTepuana; IpHOOpeTeHne
MPAKTUYECKUX HABBIKOB HCIIOIb30BAHUS PEATBHBIX MOTYIPOBOJHUKOBBIX MAaTEpUAIOB B MUKPO- U
OITO3JIEKTPOHUKE.




TpeGoBanuss Kk pe3yjbTaTaM OCBOeHHMsl IUCHUILIMHBI: [Ipoliecc M3ydeHUsS] UCUMILIAHBI
«TOYEYHBIE DOO®EKTBI W KAYECTBO IIOJIYITPOBOAHUWKOB)» HanpaeneH Ha
(dbopMUpOBaHHE 3JIEMEHTOB CleAyromuX KomneTeHnuid B coorBerctBuu ¢ ®I'OC BO PD mo
HarpaBiieHu0 moarotoBku 03.04.02 ®dusnka U OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbI  BBICIIETO
npodeccnoHanbHOro oOpasoBanus  HampapieHus mnoarotoBku 03.04.02 dusmka (Marucrepckas
nporpaMma; pu3rKa KOHACHCUPOBAHHOTO COCTOSTHHS):

a) oowexyromypuuvix (OK):

CIIOCOOHOCTBIO K aOCTPaKTHOMY MBIIUIEHHUIO, aHanu3y, cuate3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATH3AINY, UCIIOIB30BAHUIO TBOPUYECKOTO MOTEHIIAIIA
(OK-3).

0) oowenpogpeccuonanvnvix (OIIK):

TFOTOBHOCTHIO K KOMMYHUKAIIUU B YCTHOM U MUCbMEHHOM (hopmax

Ha rocynapcTBeHHbIX s3bikax Jlonenkoii Haponnoii PeciyOnuku 1 MHHOCTpaHHOM SI3BIKE JUIS
peteHus 3a1a4 npodeccronanbHoi aestensHoct (OITK-1);

CTIOCOOHOCTBIO K aKTHBHOM COIMAIBbHON MOOUIBHOCTH, OPTaHU3AIHH
HAYYHO-HCCIIeI0BATEIbCKUX U MHHOBAIIMOHHBIX pabot (OITK-3);

CIIOCOOHOCTBIO aIAITHPOBATHCS K M3MEHEHUIO HAYIHOTO PO CBOCH
npodeccunoHaNbHON EATENbHOCTH, COLIMOKYIIBTYPHBIX U COIIMATBHBIX YCIOBUMA NESTENIbHOCTH
(OIIK-4);

CIOCOOHOCTBIO UCIIOIB30BaTh CBOOOIHOE BlIaZIeHHE MPO(ecCHOHAIBHO MPOPUITMPOBAHHBIMU
3HaHUSAMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHI IS pEIIeHUs 3a/1a4 MPOo(heCcCHOHATTLHON
JEeSITeIbHOCTH, B TOM YHUCIIe HAXOASIINUXCS 3a MpeesiaMy HanpaBIeHHOCTH (IPoQuis)
noarotoBku (OITK-5);

CIOCOOHOCTBIO UCIIOIB30BaTh 3HAHUSI COBPEMEHHBIX MPOOIEM U HOBEHIIINUX

JIOCTHXKEHUI (PU3UKU B HAy4IHO-UCCIe0BaTeNbckoi padore (OITK-6);

CHOCOOHOCTBIO AEMOHCTPUPOBATH 3HAHUS B 00J1aCTH (PriI0CO(CKIX BOMPOCOB
€CTeCTBO3HAHUS, UCTOpuH U MeTozonoruu ¢pusuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-HCCJIEI0BATEIbCKAS AeATeIbHOCTh:

CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 337jaul HAyYHBIX

UCCIIEeIOBaHMH B 00JIaCTH (U3UKH U PelIaTh UX C IOMOIIBIO COBPEMEHHOM anmapaTypsl U
MH(OPMAIMOHHBIX TEXHOJOTUM C UCIIOIH30BAHUEM HOBEUIIIET'O POCCUIICKOTO U 3apy0eKHOTO
ombita (ITK-1);

HAYYHO-MHHOBAIMOHHAS /1eATEJIbHOCTD:

CIOCOOHOCTBIO CBOOOHO BIIAAETh paziesiaMu (PU3UKH, HEOOXOAUMBIMU

JUTS pellieHrs HAyYHO-WHHOBAIIMOHHBIX 337124, U IPUMEHSTh PE3YJIbTaThl HAYUYHBIX UCCIICOBAHUN
B UHHOBaIMOHHOM jaestenbHocTH ([TK-2);

CIOCOOHOCTBIO MPUHUMATh yYacTHe B pa3paboTKe HOBBIX METOJ0B U METOJMYECKHUX MOIX0JI0B B
HAyYHO-MHHOBAIIMOHHBIX UCCIICIOBAHUSAX M HHKCHEPHO-TEXHOJIOTHYecKoi nesrenbHocTr (ITK-3);
OPraHu3alMOHHO-YNIPaBJIeHYeCKas 1eITeJbHOCTh:

CIOCOOHOCTBIO TUTAHUPOBATh U OPTaHU30BBIBATH (PU3UUYECKUE HCCIEAOBAHNUS,

Hay4HbIe ceMUHapbl U KoHpepernuu ([TK-4);

CIOCOOHOCTBIO UCTIONB30BaTh HABBIKKM COCTABIICHUS U OhopMIIeHUS

Hay4YHO-TEXHUYECKOH JTOKYMEHTAIlUU, HAyYHBIX OTYETOB, 0030pOB, JOKJIAJI0B

u crareit (ITK-5);

neAaroruyecKasi 1eiTeJJbHOCTh:

CHOCOOHOCTBIO METOUYECKH TPAMOTHO CTPOUTH IIAHBI JIEKITUOHHBIX

Y IPAKTUYECKUX 3aHATHUH 10 pa3jenaM y4eOHbIX JUCLMILUINH U MyOJIMYHO U3J1araTh
TEOPETUYECKHE U MPAKTUUECKHUE Pa3Aelbl YIeOHBIX JUCIUILINH B COOTBETCTBUU C
YTBEP>KACHHBIMU y4EeOHO-METOJMUECKUMHU ITOCOOUSMU TIPU peau3aliy IporpaMm OakanaBpuaTa



B obmactu usuku (ITK-6);
CTIIOCOOHOCTBIO PYKOBOJUTH HAYYHO-HUCCIIEAOBATEILCKOM S TETLHOCTBIO B 001aCTH (PU3UKU
obyuyaromuxcs mo nmporpammam 6akanaspuata (ITK-7).

B pe3yjabTarTe H3y4CHUs y‘leﬁHOﬁ AUCHUIIJIMHBI CTYACHT TOJ/IZKEH
3Hams:

. OCHOBBI (DH3UKU U TEPMOJIMHAMUKH PEATbHBIX TOTYITPOBOTHUKOBBIX MAaTEPUAIIOB;
. OCOOCHHOCTH PA3JIMYHBIX JAE(PEKTOB CTPYKTYpHl, MPHUUYMH HUX OOpa3oBaHUS B
KPUCTAUNTMYECKON pelIeTKe TMOJXYNPOBOJHMKA U BIMSHHUA Je(EKTOB Ha CBOWCTBA
MOJIYTIPOBOITHUKOBBIX MaTEpUajIoB U MPHUOOPOB;

ymembs:

. HCIOJIb30BaTh METOAbl (PU3UKH TBEPAOTO Tela, TEPMOIMHAMHUKU H (HU3HUECKOMN
XUMHH JJIs1 aHan3a Ae(EeKTHBIX MOTYIPOBOJIHUKOB;
eénaoemp:

. OCHOBaMH aHaJl3a CBOMCTB PEAJbHBIX IOJIYIPOBOJHUKOBBIX MAaTEpUaJIOB U HX
IPUMEHEHHUS.
4. Conep:kanue JMCHUILIHHBI M (OPMBI OPraHU3ALMHU Y4eOHOI'0 Mpouecca

Iopsaaxosbiii HoMmep | KpaTkoe cogep:kaHue TeMbl

U TeMa
CooeporcamenvHulii MOOYTb

Tema 1. Beenenmue. Beenenue. HecoBepiieHcTBa CTPOEHUS PEATBHBIX KPUCTAILIOB
MOJTYIIPOBOTHUKOB, e(PEKTH aTOMHOM CTPYKTYpHI U (pr3mueckue
CBOMCTBA MOJIYIPOBOAHUKOBBIX MaTe€pHasoB.

Tema 2. | Knmaccudukanus neexton, TUIBI 1e(HEKTOB.

Knaccugukayusn

depekmos

Tema3. Ilpuuunwv [TpuunHbl 00pa3oBaHus AeEKTOB B MOTYNPOBOAHUKAX: OTKIOHEHUE

obpazoeanus coCTaBa MaTepuasa OT CTEXMOMETPUYECKOT0 MPH BBIPAILIMBAHUT

odepexkmog ("Ouorpaduueckue" unu "poctoBeie” 1ePEKTH), TEPMUUECKas
obpaboTtka ("TepmoaedexTr"), maactuueckas aedopmanus ("aedexTs
TIacTHuecKoi aedopmarun'), paaualiMoHHOE BO3/IeiiCTBHE
("pagmarmonnasie eheKTH").

Tema 4. Toueunsle nepextsl. CoOcTBeHHBbIE Ne(EKThl PEIIETKH, SHEepPrus

Xapakmepucmuku oOpa3zoBaHusi W MUrpauud Je(deKToB, paBHOBecHe J1e(hEeKTOB,

oegpexkmos 3apsDKEHHBIE W HEHTpanbHbIe Ae(EKTHI, AIIEKTPOHEHTPATLHOCTh H
KOMIIEHCAIUsl 3apsjia, CTPYKTYpbl paspbixieHus (aedextsl [lorTkm),
cmemeHust (DpeHkenst), MEXKIOY3eIbHbIE aTOMBI, aHTUCTPYKTYpPHBIC
neexTsl, JUBaKaHCHW, MpUMecH  (3aMelleHHs, BHEAPEHHUs),
B3auMoJIeiicTBUE Je(EeKTOB, KOMIUIEKCHBIE LEHTPHI, IMEpECHIILCHHE
KpHUcTaiia aedekTaMu, ujaealbHble 1 HeniealbHble 1eeKThl, 3 dexT




Sua - Tennepa, U+(U-) — tieHTpbI.

TemaTnyeckui miaan

Conep:xareJbHbIA MO1YJ/Ib

KoaunvecTBo yacoB
Ounas ¢popma o0y4eHus1 3aounas popma oOyuenust
B T.4. B T.4.
HasBanmus coaep:kaTejbHbIX
o = o
MojyJieii u Tem o o B B o |o 8 B
o = |2 B B S |3 | =
o) o A )
= = |3 |E E = = TR
b5} O la B sE S| o = [ S g S R s
Q = |L |0 R E Bl o = o o |8 & [
A g |Z e meRe|A = < £ = Q2 2.9
2 |I= |l v F¢e 2 S s |8e F\$
O = TR s~ I S ) = o E S B s
= X o o &R o = X @) o | o
S & B = < ta) o) =~
& |Is B = =] < = =
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Tema 1. BBenenne. 35 1 |10 24
Tema 2. Knaccuguxkauus
37 2 |11 24
odeghekmos
Tema3. Ilpuuunw
36 2 |10 24
oopazoeanus oeghpekmoe
Tema 4. Xapakmepucmuku
36 1 |11 24
depekmos
Hmozo no
144 | 6 | 42 96
cooeprcamebHoOMy MOOY10
Bcezo uacoeé no oucyunaune
144 | 6 | 42 96

5.MCTOZII/I‘ICCKI/IC PEKOMEHIANUU [OJA MNMPOBECACHUA JICKIIUOHHBIX, IMMPAKTHYECKHX H
JIa0OpATOPHBIX 3aHATHI.
[TpakTuyeckue He MPeTyCMOTPEHBI YUEOHBIM IJIAHOM.

TEMBI JJEKIIUOHHBIX 3AHSATUI

MNe Konuuecmeo
Ha3zeanue memuwi
n/n yacoe
1 |BBexenue. 1

2 [Kmaccuduxanms nedexron 2




3 [[Ipuunnzbl 0Opa3oBaHus 1e(EKTOB 2
4 [XapakTepucTtuku neQeKToB 1
BCEI'O 6
TEMBI MPAKTUYECKHUX 3AHSITUA
No Konuuecmeo
Hazeanue memot
n/n uacoe
1 |CrpykTypa auciaokaiuid B MOJTYIPOBOIHUKOBBIX KpHUCTAJIIaX 10
2 [ToaBMKHOCTH TUCIOKALUN B ITOJTYITPOBOHUKAX 11
3 |duciokanmoHHbIC MEXaHU3MbI IBOMHUKOBAHUS 10
4  |[IBmxeHue MUCIOKAUN B MOTYITPOBOIHUKAX 11
BCEI'O 42

6. MeTonuyeckue peKOMEHIALMHU M0 OPraHU3alMU cal\il’OCTOHTeJIbHOﬁ padoThI CTY/IEHTOB.
OPI'AHU3AIUSA CAMOCTOSATEJIBHOU PABOTHI CTYJIEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi wacos
1 [3onHas cTpykTypa repmMaHus, KpEMHUS U apCEHUIA TaJUIHS. 11
2 |OnpeneneHre MOMOKEHUS XUMUUECKOTO TTOTEHIIMANIa B TOTYIIPOBOIHUKAX 11
3 |Auddy3nonno-npeiiponoe npudnmkenue. CooTHoleHHEe DHIITEHHA 11
4 |Bpems )KM3HU HEPABHOBECHBIX HOCUTENICH. Y paBHEHUE HEPEPBHIBHOCTH. 11
5 [AMOunonspuas nuddys3us u amOunonspHelid apeitd. Anuna npeiida 11
6 |[MexaHu3Mbl TOTJIONIEHUSI CBETa B MOJYMpoBOAHHMKaX. llormorienue Ha 11

CBOOOIHBIX HOCHUTEIIX. MEX30HHOE MOIJIOIMIEHHE CBETA. JKCHUTOHHEIE
ekt B morjomeHnn cBeta. [lormoimeHne cBeTa B HEMPSIMO30HHBIX
TIOJTyIIPOBOTHUKAX.
7 |Dopmyna Puuapcona-/[pmmana. 10
8 |Kontakt HlorTku. Bonbr-amnepnas xapakrepuctika koHTakTa [lloTTku. 10
9 |Omuueckuii KOHTaKT. 10
BCEI'O 96

7. I/IH)II/IBI/II[yaJ'[bHBIe 3aJaHusA COACPKATCHA B METOANICCKUX YKA3aHUAX.

© oNo aRwdE

TeMbl 1151 BbINOJHEHUS] HHAUBUAYAJIbHOMH padoThl

YPOBHU CTPYKTYpPHOIH OpraHu3aluu TBEpAbIX (a3

W neanbHble KpUCTAIIBL: CTPYKTYPHBIE 3JIEMEHTHI U BUAbI TOIIOJIOTHH.
PeanbHble KpuCTaLIBL: KiIaccupukanus 1e(eKToB

Tunsl TouedHbIX 1e(EKTOB: BAKAHCUU U MEKIOY3IIHS.

KpaeBble 1 BUHTOBBIE AUCIOKALUH.

CTpyKTYpBl KpUCTAIIOTPahUUECKOTO CIIBUTA.

PaBHoBecue nedexron LoTTkN.
PaBHoBecue neexroB dpeHkens.

MexaHu3Mbl JBUKEHUS KPACBBIX JUCIOKAIUI (CKOJIbKEHHUE U MTEPENOJI3aHue).




10. MexaHu3MBI ABUKEHUS] BUHTOBBIX JTUCIIOKAITHA.

8.  KoHTpo/bHBIE BONPOCHI K MPOMEKYTOYHOMH aTTecTAlMU

HecoBepieHcTBa cTpoeHUs peaIbHbIX KPUCTAJIIIOB MOJIYIIPOBOIHUKOB.
JedheKTsl aTOMHOM CTPYKTYPHI.

®Pu3nyecKue CBOMCTBA MOJIYIIPOBOJHUKOBBIX MAaTEPUAIIOB.
Knaccudukanus nedexros.

Tumb! 1edexToB.

buorpaduyeckue" wim "pocroBbie” neheKThI

"TepmonedexTsr”

JedexTsl mmacTudeckoit gedopManum

Pagnanmonnsie nedexTol.

CoNoR~LNE

9. O6pasen moayiabHoro koutpoass (OBPA3EIl BAPUMAHTA M KPUTEPUMH
OLHEHUBAHUA)

rOY BNO «TOHELKHNI1 HAIIMOHAJIBHBIN YHUBEPCUTET»

du3HuKo-TEXHUUECKUH (paKkynbTeT

Hanpaenenue noocomosxu: 03.04.02 ®u3uka

Mazeucmepckas npoepamma: duzuka KOHOEHCUPOBAHHO20 COCMOAHUA

Ilpozpamma noocomosku: Mmazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna TOYEYHBIE D®DEKTHI H KAYECTBO
I10J1YIIPOBO/IHHKOB

MOJAYJBbHAS KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. Kuaccudukanus nedexros.
2. buorpaduueckue" wimu "pocToBbie” NePEKTHI

YTBepxkaeHO Ha 3acenannu Kadeapoil TeopeTHUecKo PU3UKU 1 HAHOTEXHOJIOTH,

IpoTOKOJI Ne or“ ” 20 1.

3aB. kadeapoii

[IpenonaBarens

Kpurtepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3aganue 2 15
Bcezo 30

10. O6pazen sx3amenannonHoro oOumjera (TEOPETHUYECKHUE BOIIPOCHI K
3K3AMEHY, OBPA3EIl BUWJIETA U KPUTEPU OIIEHVUBAHMS)



Teopemuueckue 6onpocwt K IK3ameHy
CTpyKTypa uaeaabHbIX U PETbHBIX (1e(PEKTHBIX) KPUCTAIIOB.
PaznoBuaHOCTH 1€(DEKTOB B TBEP/IBIX TEIaxX
Knaccudukanus TBEPABIX TelL YpoBHH CTPYKTYPHOU OpraHu3anuu
TBepabIX (a3
N neanbHble KpUCTAIUIBL.
Peanbublie kpuctasuisl: knaccudukanus aedekToB
Toueunsie 1eHEKThI
Jluneitapie nedexTs
[ToBepxHOCTHBIE 1€(DEKTHI
. OObeMHBbIe 1eEeKTHI
10. O6pa3oBanue U pa3BUTUE CTPYKTYPHBIX JEPEKTOB B KpHCTAIIaX
11. Biusinue nedekToB Ha CBOMCTBAa MaTepHajoB
12. TemnepaTypa MiaBieHHs peaIbHBIX KPUCTAIJIOB
13. IleHTpBI OKpacKu B TBEPIBIX (hazax
14. Biusinue nedekToB Ha TPAHCIOPTHBIE CBOMCTBA TBEPABIX TEIl
15. MexaHu3MbI 1 OCHOBHBIE 3aKOHOMEPHOCTU AU y3un
16. Xaoruueckast muddy3us
17. Kosdppunuent xaorndeckoit nudpdy3un
18. 3aBucuUMOCTh koa¢dunrenTa Xa0THYECKOU b dy3un KHCIIOPOTHBIX
BaKaHCHI OT TeMIepaTyphl U JaBJICHUS KHUCIOPOaa

LN

©CoNo O~

Oobpaseuy IK3aMeHAUUOHHO20 Oulema

rOY BNO «IOHELKHNI1 HAIIMOHAJIBHBIN YHUBEPCUTET»

du3HuKo-TeXHUUECKU (paKkynbTeT

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa
Mazucmepckas npoepamma: Qu3zuka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma nodeomosxu: Mazucmpamypa
Cemecmp 3
Yuebnas oucyuniuna TOYEYHBIE D®DEKTHI H KAYECTBO
I10J1YIIPOBO/ITHHKOB
BUJIET Nel

1. WneanbHble KpUCTAIIIBI.
2. PeanbHble KpucTaibl: kinaccudukanus aedekToB
3. Toueunsie nedeKTHI.

YTBepkIeHO Ha 3acefaHnu Kadeapoil TeopeTHueckoi GU3UKN U HAaHOTEXHOJOTUH, TPOTOKOI
Ne or“ ” 20 T

3aB. kadeapoii

DK3ameHaTop

Kpumepuu oyenueanus sxsamena

Homep 3a0anusn Konuuecmeo o6annos
3aganue 1 15
3aganue 2 15
3ananue 3 20




Bcero | 50 6an10B |

11.00pa3en TecTOBOIO 3a0aHUSl (NpU HATUYUL)
12. Kputepun oueHuBaHUS
[To kypcy «TOYEYHBIE DO®DPEKTHI U KAYECTBO [IOJYIIPOBOJHWKOB»
MpearoiaraeTcs MpPOBEICHUE MPOMEKYTOUYHOW AaTTeCTallud B BHJIE MOJAYJIBHOTO KOHTPOJIS,
BBINIOJTHEHUE WHAMBUAYAJIbHONH pabOThl M HK3aMEH. OK3aMeH CHAlT CTYIEHThl C IENbI0
IIOBBIIICHNS PEUTHHTIA.

Pacnpeodenenue 6annos, kKomopsvie MoZym nOJYUUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCUYUNIUHDL

Oprasn3zanmoHHo CPC
yueOnas padora NuauBuayanbHas MoayJ/ibHbII KOHTPOJIb
CTyJAeHTa paGoTa
max 10 Gauios max 10 Gaios max 30
OaoB

HlIxana coomeemcmeusn 641108 HAUUOHAILHOU WIKAJlE

Ouenka Ouenka no Ouenka 1o rocy1apcTBeHHOM KaJe Ouenka no
no mkajie | 100-6anabHoi (3x3ameH, nud depeHIIHPOBAHHBII 3a4eT) rocy/1apcTBeHHOM
ECTS mKaJje mKaJje (3a4yer)
A 90-100 5 (OTIAM4YHO) 3a4TECHO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xopor1io) 3a4TECHO
D 70-74 3 (y1OBIETBOPHUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO IIOBTOPHOM CITa4H P YCIIOBUU
00s13aTeTpHOTr0 Ha00pa JOMOIHUTENBHBIX OAJITIOB

13. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne y4eOHOro npoiecca.
VYyeOHble 3aHATUS NMPOBOAATCS B yueOHOU ayauTopun Ne306 (o0opynoBaHa KOMILIEKTOM

yueOHO mebenn Ha 18 mocazouHBIX MeCT, KOMIUIEKTOM pabouero Mmecra IpernojaBaTels,
MEJIOBOM JOCKO#) u yueOHou nabopatopun Ne313 «DiaekTpoHHON MUKpockomum» (00opymoBaHa
KOMIUIEKTOM yueOHOW Mebenn Ha 6 TOCAaJOYHBIX MECT, KOMIUIEKT paboyero mecra
MIPEIo/1aBaTels).

14. PexomMeH/10BaHHAsI JUTEpaTypa

Koa-Bo Hanuuue
Ne IK3eMILIAPOB | JJICKTPOHHOM
HaumeHoBanue
n/n B On01MoTeKe BEpPCHHU B
JouHY IBC
Ocnognaa numepamypa
1 Urnarenko, I1. . ®u3nka npo4HOCTH U INIACTHYHOCTH 97
Kpuctaos : yued. nocodue / I1. M. Urnarenko, H. I1.
Wpanuiei ; Jlonen. Hail. yH-T. - JloHenk : JlouHY, 2005. - 277




C.

Hanomarepuaiibl, HAHOTIOKPBHITHS, HAHOTEXHOJIOTHUH :
[y4e6. mocobue] / [H. A. Azapenkos, B. M. bepecues, A.
M. Ilorpednsik u np.] ; XapbkoBckuil Hail. yH-T uM. B. H.
Kapaszuna. - Xapskos : XHY um. B. H. Kapazuna, 20009. -
209 c.

bypasne, KO. M. OCHOBB HHXEHEPUU MOBEPXHOCTHU
METAJUIMYECKUX JeTaleid M KOHCTPYKIHHA : [ydeOHOe
nocobue] / FO. M. bypasnes, H. Il. MBanunupl, A. T.
Munocnasckuii ; 'OY BIIO [donenkuii HalmoHaIbHBIN
yHuBepcutet. - Honeuk : I'OY BIIO "JlouHVY", 2017. -
251 c.

MunocnaBckuit  A.I'.  KoHcHekT Jekiuid 1o Kypey
«OCHOBBI TMPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». —
Honenk: JouHY, 2018. -246 c.

Tepexog, C. B. ®u3nka HaHOOOBEKTOB : [yuebHOe
nocobue] / C. B. Tepexos, B. H. Baptoxun ; [OY BIIO
«douHY» - lonenk : JouHY, 2013. — 418 c.

[Mammackas, E. I'. ®usuka geopMupoBaHHBIX Cpe:
yueOHoe mocoOue sl CTYIEHTOB CIIeMaTbHOCTH
03.03.02 "®wuzuka" / E. I'. [lammuckast, B. H. BaproxuH ;
'OV BIIO /JoHenkuii HALIMOHAILHBINA YHUBEPCUTET,
dusuko-TexHudeckuii pakynpreT, Kadenpa
TEOPETHUYCCKOW (PU3UKU U HAHOTEXHOJIOTHH. - JIoHEeIK:
oy BIIO «louHY», 2017. - 173 c.

Tepexos, C. B. Bapuarnonasie MpUHITUIIBI KITACCUYECKOM
mexanuku / C. B. Tepexos, B. H. Baproxun, A. T
[Terpenko ; [OY BIIO "Jloneukuit HalmOHAIBHBIN
yHuBepcutet", @U3NKO-TEXHUUECKUH (paKynbTeT,
Kadenpa teopernyeckoil pu3nMKu 1 HAHOTEXHOJIOTUH. -
Jowuenk : OY BIIO "IouHVY", 2018. - 52 c.

HanotexHOIOTHY ¥ criennaibHbIe MaTepUaHI : yIeo.
nmocoOue ISl CTYI€HTOB BY30B, 00YJaIOIIUXCS IO
HanpasiyieHuto noarotoBku 140140 - Texn. ¢usuka / 1O.
1. Connues, E. U. Ilpaxun, C. A. Bonorxanuna, A. 1.
[Terkona ; mox pexn. FO. I1. Conmuuena. - Cankt-IleTepOypr
: Xummzgaart, 2009. - 334, [1] c.

Hanorexnonorum : a3dyka nms Beex / H. C. A6pamuyk, C.
M. Asnomenxko, A. H. bapanos u ap. ; nox pen. 1O. /1.
TperbsikoBa. - 2-e u3a. - Mocksa : ®@usmarmut, 2009. -
365 c.

10

Emucees, A. A. ®yHKIIMOHAIBHBIE HAHOMATEPHUAIIHI :
yueb. mocoOue i CTYJACHTOB CTapIINX KypCOB,
oOyuaroruxcs o crenransaocty 020101 (011000) -
Xumus / A. A. Enucees, A. B. JIykamus. - Mocksa :
dusmatiut, 2010.

11

PamOumu H. I'. dusnyeckne 1 XUMHYECKAE OCHOBBI
HanotexHojyoruii / H. I'. Pam6unu, A. B. bepeskusn. -
Mocksa : DUSMATIINUT, 2008. - 454 c.




12 |Tonoeun HO. U. Beegenue B HaHOTEXHUKY. - M.: 2
MammHocTtpoenue, 2007. — 493 c.

13 | Metoauueckue yka3zaHus K JJaDOpaTOpPHBIM paboTaMm IO
cnenkypcy «Teopuss U METOABI CTPYKTYPHOTO aHaIu3a

(ma  crymenToB cnemuanbHocTH  6.040203)» /  A.H. 3
Tpouan, C. B.Uepronanos, I'.B. Tumodeena. — Jlonenx:
JouHY, 2013. — 94 c.

14 | ®ocrep, JI. Hanorexnomoruu. Hayka, uHHOBauuu u 4

Bo3moskHocTH / JI. docrep ; mep. ¢ anra. A. B. XavosH. -
M. : Texnocdepa, 2008. - 349 c.

Jlonoanumenvnas nimepamypa

15 | KoBmoB A. H. OCHOBBI HAHOTEXHOJIOTUU B TEXHUKE :
y4e0. mocobue sl CTYJIEHTOB BY30B, 00yJarOmuXCs 10
HaIpaBJIEHUSM MOATOT. JUILIOMHUPOBAHHBIX
cneruanucToB "KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 2
o0ecriedyeHrne MaMHOCTPOUTEIBHBIX TIP-B";

" ABTOMaTH3WPOBAaHHBIC TEXHOJIOTHH U ip-Ba" / A. H.
Kosmos, HO. ®. Hazapos, UI. M. M6parumos. - Mockga :
Axanemus, 2009. - 239 c.

16 | I'yceB A. . Hanomarepuanbl, HAHOCTPYKTYPHI,
nanorexHonoruu / A. U. I'yces. - U31. 2-e. - Mocksa :
®usmataut, 2009. - 414 c.

17 | Urnarenko, II. M. Kunermka oOpa3oBaHus U pocTa
KPUTUYECKHUX 3apOJBIIIe B HAHOCTPYKTYPHBIX IUICHKAX
o6opunoB, HUTpUIOB 1 cuauiuaoB / I1. Y. Urnarenko, H.
I1. UBanuupin // ®usuka TtBepmoro tema. - CaHKT-
[TerepOypr, 2012. - T. 54, No 12. - C. 2378-2382.

18 | Tuxwmii, A. A. Y4er CIOXHOH CTPYKTYpbl NMOBEPXHOCTH
pu UHTEPIIPETALNH pE3yJIBTaTOB
AITUIICOMETPUYECKUXU3MEPEHUM TOHKHX MPO3pauyHbIX
wieHok Ha npumepe okcuaa Muaus (1) / A. A. Tuxuwit,
0. M. Huxomnaenxo, M. 1O. baaexkun, B. H. Casnun, H. 1
I1. UBanuus, U. B. XKuxapes // BectHuk JloHerkoro
HallUOHAJIBHOTO yHHMBepcUTeTa [TeKkcT] : HaydHbIH
xypHai. Cepuss A. EcrtectBeHHble Hayku / JloHeukwuii
Hall. yH-T ; peakoi. cepuu: C. B. becnaniosa (ri1. pen.) u
ap. - Honeuk. - 2017, Ne 3. - C. 112-117.

15. HudopMauuoHHbIe pecypehl (¢ YKA3aHUeM HA38AHUSL U NOIHO20 INEKMPOHHO20 Aopeca)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
htp:/Aibrary.donnu-support ru/catalogy/scriptsiwek2.exe/mb - Driextpornbit kararior JJonHY:

16. TIporpammHoe oGecnieyeHue (TIPU HATTMYUH )

Pabouas mnporpaMMa paccMOTpeHa M TepeyTBEp)KACHAa Ha 3acelaHuu  Kadeapbl
TeopeTudeckor (PU3UKU U HAHOTEXHOJIOTUH ¢ U3MEHeHUsIMU (0e3 u3MeHeHui) Ha 201 TOJI.
[TpoTokom Ne or“ ” 20 1.

3aB. kadenpoit
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