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M4ecKoro dakynprera

C.A.®omenko

IIporpamma yueOHOM AUCIHILHHEI «/{ed)eKThI B TBEPABIX TENAX)» COCTABIEHA HA OCHOBAHHH
l'ocynapctBenHoro 06pa3oBaTebHOrO CTaHJAPTA BBICIIErO MPO(ECCHOHATEHOTO 0OPA30BAHMS
(I'OC BIIO) [lonenkoii Hapomnoit Pecry6muku ([IHP) no mampasnenmio moxrotosku 28.03.03
Hanomarepuaisl, yTBepXIeHHOr0 nprKka3oM MuHHCTepcTBa 00pasoBanus u Hayku JIHP ot 28
centsiOps 2016 r. Ne 987; Tlopsimka opraHmsamuu yd4eGHOrO mpouecca B 06pa3oBaTeNbHBIX
OpraHH3alHsX BbICIIEro IpodeccHonanbroro obpasosanus Jlonenkoi Hapoamoit PecryGiukw,
YTBEPXK/ICHHOTO NpuKasom MunucTepcrsa obpasoanus u Hayku JJHP Ne 1171 ot «10» Hos6ps
2017 r; yueGHoro mmaHa H  OCHOBHOH 0Gpa3OBaTeNbHON  MPOrpPaMMBI  BEICIIETO
npodeccronamsioro  06pa3oBaHHs HampaBieHHs moarotoBku  28.03.03  Hamomarepuansi,
paspaborannbix B 'OV BIIO «JloHenkuii HaHOHATBHEIA YHHBEPCHTETY.

PazpaboTrumk:
ITpodeccop xadenpsr
TEOPETHYECKON (PM3UKU ¥ HAHOTEXHOJIOTHii H.II. ViBanumpH

[Iporpamma y4eOHOM NMCIMILTHHBI YTBEPXKACHA HA 3acefaHud Kadeaphl TeOpeTHUecKo
(U3HKY X HAHOTEXHOJIOTHIA
ITpotoxon Nel5 ot «02» ampenst 2020 r.
"3apeyrompit Kaenpoit B.H.Bapioxus

IIporpamma yueGHo# mucmmmHbl ofo6pena yue6HO-meroamueckoii komuccneit (pu3uKo-
TEXHHYECKOTO (paKyipTeTa
ITpotokon Ne 5 ot «15» ampenst 2020 r.

IIpencenarens yue6HO-METOINYECKOM
KOMHCCHH (paKynbTeTa 7% B.H.Kotenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«ledexTsl B TBEpABIX  TeNax»  SABISACTCA JAMCHUIUIMHOW  BapHATUBHOW  YacTH
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMUpOBaHHBIE B TIpoliecce M3ydeHus mpeameroB «OcHOBBI Kpuctamwiorpadpum», «OCHOBBI
IPOIIECCOB MUKPO W HAHOTEXHOJOTH» Ha NpeIbIAyIIeM ypoBHe oOpaszoBaHus. [lomydeHHbIC
S3HAHUA HCIOJIB3YIOTCA CTYACHTAMU BO BPCEMs BbIIIOJIHCHUA yqe6H0171 n HpOH?;BOI[CTBGHHOfI
NPaKTUKH, TIPU HAITMCAHUU BBITYCKHON KBAIM()UKAIIMOHHOM PaOOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUHDL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OaxayiaBpuat
Kpanmuduxarnmst aKaJIeMUYeCKuid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIeH 2
Jucuummna 6a30Boii / BApuaTHBHON YacTh .
. JTUCITUILINHA BAPUATHBHON YacTH
00pa3oBaTeNbHOIN MPOrpaMMbl
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer
Mokasaremnt ouHasi (hopma 3ao04Has popma
00y4deHus oOyueHus
KonuyecTBO 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I'ox moaroroBku 2 2
Cemectp 4
KonuuecTBo yacoB 144 144
- JIEKIIMOHHBIX 16 2
- IPAKTUYECKNX, CEMHUHAPCKUX 16 2
- 1a00paTOPHBIX
- CaMOCTOSITEIbHON pabOThI 112 140
B T.4. UHAMBHUAYAJIbHOE 33/1aHHE

HenenpHoe KOIMYIECTBO YacoB, 2 4

B T.4. ayJUTOPHBIX 2 4

3.  OIHNCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ileny - yraoyOiieHue 3HAHUN CTYIEHTOB B 00JACTH PEAIBHOTO CTPOCHHUS KPUCTAJUIMYECKUX
BEIIECTB: Kiaccupukanuei aeekroB B KpucTauiax (ToyeuHble Ae(eKTbl (BaKaHCUM U aTOMBI
BHEJPEHU), JHUHEHHbIe NedeKTbl - IUCIOKAMM PA3JIMYHOrO THIMA, IUIaHApHbIE Je(EeKThI),
MeXaHU3MaMH 00pa3oBaHUS M CBOMCTBaMH Je(EKTOB, a TaKKe C BIUSHUEM Je(EeKTOB Ha
¢buznyeckre 1 XuMHUYEeCKHe CBONCTBA KPUCTAJLIOB.

3aoauu :

- U3y4YEHHE CTPOCHHUS, MEXaHU3MOB U YCJIOBUN 0Opa30BaHUS TOUYEYHBIX A€(PEKTOB U UCIOKAIIMMA,
MexaHu3MoB aupdy3un B Kpuctamiax, poiau aud@y3un U TOYeyHBIX 1e(PEKTOB B XMMHUYECKHX
TBEPAO(DA3HBIX peaKLUsAX, MEXaHU3MOB IUIACTUYECKOW JedopMaluu M pa3pylIeHUs KPUCTAIJIOB,
CTpOEHHUsl J1e(PEeKTOB YMAKOBKU, MEXKKPUCTAIIMTHBIX M MEX(a3HbIX TIpaHUI, MEXaHH3MOB
CTPYKTYPHBIX IPEBPALICHUN B TBEPABIX TeJaX;
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- OCBOEHHE METOJIMK, TTO3BOJISIONINX OLICHUTh KOHIICHTPAIIMIO U TIOJIBI)KHOCTD J1e(heKTOB
B KPUCTAJUIAX W MPEACKA3aTh YCIOBHS WX O00pa30BaHUS; CIIOCOOOB PETYIMPOBAHUS MEXAHUICCKHIX
CBOMCTB KPHCTAJIJIOB.

TpeGoBanus K pe3yabTaTaM OCBOeHHMS JMcUMIIMHBI. [Ipoliecc M3ydeHHs IUCHUIUIMHBI
«ledexkTel B TBEpABIX TeNax» HANpaBlieH Ha (QOPMUPOBAHUE DJICMEHTOB CIEAYIONIUX
kommnereHmii B cootrBeTcTBUU ¢ ['OC BIIO JIHP mo nampaBnenwto moarotoBku 28.03.03
Hanomarepuanbl ¥ OCHOBHOW 00pa30oBaTENIbHOW MMPOrpaMMBI BBICIIETO0 MPO(HECCHOHATBLHOTO
oOpazoBanus HanpasieHus noaroroku 28.03.03 Hanomarepuanisl.

a) oowexynomypnoix (OK):

CIOCOOHOCTBIO K CaMOOPraHu3aliy U camooopasoanuio (OK-7);
CHOCOOHOCTBIO K KYJbTYPHOMY MBIIUICHHIO, K 0000IICHNIO, aHATU3Y, BOCTIPUATHIO WH(POPMAIINH,
IIOCTAaHOBKE IEJIH U BBIOOPY mmyTeii ee goctikenus (OK-10);

0) oowenpogheccuonanvuvix (OIIK):

CIOCOOHOCTH MCMOJIb30BaTh B MPO(HECCHOHATBFHON NEATEIbHOCTH 0a30Bble €CTeCTBEHHOHAYYHbIE
3HAHWS, BKJIIOYAs 3HAHHWS O TMpeJAMeTe W OOBEKTax W3YyYCHHUs, METOJaX WCCIeAOBaHNUS,
COBPEMEHHBIX KOHIEMIUAX, TOCTHKEHUSX M OTPAaHUYCHHSIX €CTECTBEHHBIX HAyK (TPEXke BCEro
XMMUH, OMOJIOTHH, SKOJIOTHH, HayK o 3emiie u uenoBeke) (OITK-1);

CIIOCOOHOCTH HCIIOJIB30BaTh 0Aa30BbIE TEOPETUUYECKUE 3HAHUS (DYHIaMEHTAIbHBIX Pa3esioB oOIei
U TEOpeTHYUECKOM (hU3MKH 115 perneHus npodeccuonanbubix 3aaa4 (OIMK-3);

CIIOCOOHOCTh HMCIIOJIB30BAaTh OCHOBHBIE METOJBI, CIIOCOOBI M CPEACTBA IOJyYEHHs, XpaHEHHS,
nepepaboTkr MHMOPMAILMK ¥ HAaBBIKK PaOOTHI ¢ KOMITBIOTEPOM KaK CO CPEICTBOM YIIPaBICHHUS
undopmarmeit (OITK-6);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJICA0BATEIbCKAS M NPOCKTHAA JeSITeJIbHOCTD:
CITOCOOHOCTh HCTOJIb30BaTh Ha TMPAKTUKE COBPEMEHHBIC TMPEACTABICHUS HAyK O CBOMCTBax
BEIIECTB M MaTEepHAIOB MpPH TMepexoJe HX B HaHOPa3MEpHOE COCTOSHHE (HONb, OJHO H
JIBYXMEPHOE), O BJIMSHUU pa3Mepa Ha CBOWCTBA BEIIECTB W MaTepHAlOB, B3aUMOJICHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpyKarotiei cpenoit (ITK-2);

CIIOCOOHOCTh MTPUMEHSTH HaBBIKU MCIIOJIB30BAHUS (I10/1 pyKOBOJCTBOM) METO/I0B MO/IETMPOBAHUS,
OLICHKH, IIPOTHO3UPOBAaHUS M ONTHUMM3ALUM TEXHOJOTMYECKHMX IPOLECCOB U  CBOMCTB
HAaHOMAaTEePHAJIOB, CTAHIAPTH3ALMH U cepTUUKAIIUU MaTepraiioB u nporeccoB ([1K-4);

B pesyabTare nzyuenus yueOHOH JUCHUIINHBI CTY/IEHT 10JIZKEH
3nams: xnaccudukanuio 1eeKToB B KpUCTAIIAX, CTPOSHHE, MEXaHU3MbI M YCIOBUS 00pa30BaHUs
TOYEYHBIX Je(PEKTOB M AMUCIOKAIMM, MexaHu3Mmbl nuddy3un B Kpucramiax, poib Iupdy3un u
TOYEUHBIX JE(PEKTOB MpPHU XUMHUECKUX TBEPAOQA3HBIX PpPEaKUUAX, MEXAaHU3Mbl IUIACTHUECKON
nedopMaluu M pa3pylieHUusT KPUCTAJUIOB, CHOCOOBI PEryJupOBaHUS MEXaHUYECKHX CBOICTB
KPUCTAJIOB, CTPOEHUE Je(PEKTOB YHNAKOBKH, MEXKKPUCTAUIUTHBIX M MeX(pa3HbIX TpaHUII,
MEXaHHU3MbI CTPYKTYPHBIX IIPEBpAIIeHHUI B TBEPABIX TeNax;
Ymems: oObsICHUTH BIUSHUE JNEPEKTOB Ha pa3inyHble (PU3MUECKHEe W XUMHUYECKUE MPOILECCHl B
KpUCTaJlIax;
Bnaoems: meronukaMu, MO3BOJISIONIMMH OLEHUTH KOHIEHTPALMIO U TOABHKHOCTH JE(PEKTOB B
KpHCTalJIaX ¥ MPEICKa3aTh YCIOBUSI UX 00pa30BaHHUA.

4.  COJEPXAHWE JACIHUTIINHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

IHopsakoBbii Kpartkoe coaep:xaHue TeMbl




HOMeEP U TeMa

Cooeprcamenvhultit mooynw 1 «Toueunwie u auneiinvle deghexmol 8 KpUCMANNAX)

Tema 1. Oueprust oOpa3oBaHus TOYEUHBIX JedekToB. OIleHKa KOHIEHTPaluu
Toueunsie TOUCYHBIX J1e(hEeKTOB

nedexTbr B

KpHUCTaJJIax.

Tema 2. Buner nqucnokaruii. O6miee onpenenenue aquciokanuu. Kontyp broprepca
Jlucnokanuu B | U ero mocTtpoeHue. Juciokauuum B KpucTamiax KyOWYECKOW CTPYKTYPBHI.
KpUCTaJIJIax [loHsITHE TUCIOKALMOHHBIX CETOK

Tema 3. Tenzopsl HanpspkeHuss u  geopmaruu. OO6o0menHbi 3akoH ['yka.

[Tons HanpsbxeHui
OKOJIO IMCIIOKAIH

Jlucnokanuu B TEOPUH YIIPYTOCTH

Tema 4.
BsaumogeiictBue
MeXIy nedexramu

Cuta, KOoTOpast IEUCTBYET Ha TUCIOKAIMI0. MexaHu3Mbl B3aUMOICUCTBUS
Mexay  auciaokauusmu.  [Ipoctas  ABYXIOUCIOKAlMOHHOW — MOJEINb
TUTACTUYHO Je(OPMHUPOBAHHOTO KPHCTAILIA

Cooeporcamenvuotii. mooyne 2 «Bauanue oOeghekmoe na ¢huzuueckue
npoueccyl 6 Kpucmanaxy

Tema s. JluHaMpuyeckre TEOpUH pa3MHOXKEHUs auciokanuid. Mcrounnku dpanka-
Hcrounuku Puna. Hcrounuku aucnokamuit  npu  gedopmanuu.  OcTtatouHas
JUCIIOKAUI u | Aepopmalius npu caABUre. Y npouHeHue 1eopMUpOBaHHBIX KPUCTAIIIOB
YIIPOYHEHUS

KpUCTAJIJIOB

Tema 6. Tunsl rpaHull ¥ OLIEHKA SHEPruu IpaHUll. DKCIEPUMEHTalIbHBIC JAHHbBIE
Kpucranmuueckass | npoBepku. Biusiaue temnepaTypsl Ha 1e()eKThI B KpUCTAIUIAX.

CTPYKTypa

Tema 7. Mexannueckue CBONCTBA, JJIEKTPUYECKOE COIIPOTUBIICHUE u
CrpykTypHO- TEIUIONPOBOAHOCT, B MarepuajaXx. MarHuTHOe  CONPOTHUBIICHHE
YyBCTBUTEJIbHbIE mucinokauui, SAMP wu onTudeckue cBoWCTBa KpHUCTaIOB. ODHEPrus,
CBOICTBa KOTOpas 3aracaercs B mpoliiecce Jegopmannu, 00aydeHns U 3aKaluBaHUs
KpUCTAJIJIOB

Tema 8. ®azoBbie mepexonasl 1 u 2 poma. CTpyKTypHble (a3oBble MEpexXo/bl B
CrpykTypHbBIE peaJIbHbIX MaTepHaax

IIEPEXO/IbI B

KpUCTaJIJIax

TemaTnuyecknii mjiian

ConepxarejbHblii MOaYJb 1 «Todeunbie u JUHeHHbIE T1e()eKThI B KPUCTAIAX)

KoauyecTBo yacos
Ounas ¢popma 00yueHuUst 3aounas ¢popma 00yueHusn
B T.U. B T.U.
Ha3BaHus copepiKaTeIbHbIX 21 8la |5 e | 24 _|F
. o 2| 2|3 E 5 8| o i T |5 58
MOJAYJIEH M TeM = =3 QEO%S = = 3 2. 20%5
Q S|z 213G EHS 2 = < 2 13'glES
*|8|CE| 86388 ®| 85| E| &|5 g E ¢
"1 E|&|g8s| | B E|E |28l
ol g |s Tz i 8 |8 Bz
El B|O = = 5 | o =
Tema 1.
ToueuHrsle nePEeKThI B| 18 2 | 2 14 175 1| 0,5 17
KpHUCTaJJIax.




Tema 2. 18 | 2 |2 14 185 | 0,5 18
Jlucnokanuu B Kpucramax
Tema 3.
[lons wanpsokenudt oxoso | 18 | 2 | 2 14 18,5 0,5 18
JUCIOKAIUI
Tema 4.
BzaumopeiictBue Mexay [ 18 2 | 2 14 17,5 0,5 17
nedexramu
Bcezo no moodynio 72 | 8|8 56 72 |1 1 70
TemaTu4yeckuii njian
Copep:kaTebHbIi MOIYJIb 2
KonuyecTBo yacos
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyuenunst
B T.U. B T.U.
Ha3sBanusi coepKaTeabHbIX “E’ 22« 3 . E 212« 3 .
MojyJleii u TeM °o| = | 8| E|85|SE | =| 8| E|2E|sE
[} = D] ) = O > O [5) = [P} o) = \© > O
Q g El el s dgl g = < e |o slH'Q
"1 E|E|SIEHEE = | B| E|&|52ES
“lg|g|ggEs || E|&|2EEs
=% T aQ, =
El 2|8 7| B = 2|8 |E
Tema 5. VicrouHuKH
JUCJIOKAUi U yIIPOUYHEHUS 18 | 2 | 2 14 175| 05 17
KpUCTAJIJIOB
Tema 6. Kpucrammueckas 1812 12 14 185 | 05 18
CTPYKTYpa
Tema 7. CTpyKTypHO-
YyBCTBUTEJIbHBIE CBOWCTBA 18 2 | 2 14 18,5 0,5 18
KpUCTAJIJIOB
Tema 8. Crpyxtypubic 18| 2|2 14 17,5 05 17
MIEPEX0/Ibl B KPUCTAILIAX
Bcezo no modynio 72 | 8 |8 56 72 1 1 70
Bcezo no oucyunnune 144 | 16 | 16 112 144 | 2 2 140
5. METOAWYECKHE PEKOMEHIALNU JJIS1 TIPOBEJAEHUSA
JIEKIHUOHHBIX, IPAKTUYECKUX U JIABOPATOPHbBIX 3AHATHUU
TeMbl JJeKIIMOHHBIX 3aHITHI
No Konuuecmeo
Ha3zeanue memboi
n/n uacoe
1 [Toueunsle nedeKThl B KpUCTAIIAX. 2
2 |[Iucnokamnwu B KpHUCTaLIax 2




3 [[lons HANpPSHKEHUH OKOJIO AMCIOKAIUI 2

4  [BzaumogeiicTBue MeXay nepeKTaMu 2

5 [AcTto4yHMKM AMCIOKALMM U yIPOUYHEHUS! KPUCTAIUIOB 2

6 [Kpucramimueckas CTpyKTypa 2

7 |CTpyKkTypHO-UyBCTBUTENIbHbBIE CBONCTBA KPUCTAIIOB 2

8 |CtpykTypHbIe nepexoabl B KpUCTaLIax 2
BCET'O 16

TeMbl NPaKTHYECKUX 3aAHATHIA
o Konuuecmeo
i Ha3zeanue memoi wacos

1 [Toueunsie neeKThI B KpUCTAILIIAX 2

2 |ducnokaruu B KpyucTaaiax 2

3 [[lons HanpsOKEHUM OKOJIO AMCIOKAIUI 2

4 |B3amMojeicTBre MeXAY AePeKTaMu 2

5 [AcTtouyHMKHM AMCIOKAMMA U yIPOYHEHUS! KPUCTAIUIOB 2

6 [Kpucrammmyeckast CTpyKTypa 2

7 |CTpyKTypHO-UyBCTBUTENbHbBIE CBONCTBA KPUCTAIUIOB 2

8 |CtpykTypHBIEC IEpEX0/bl B KPUCTAIIAX 2
BCEI'O 16

6. METOAWYECKHUE PEKOMEHJIAIIUA 11O OPTAHU3ALIAN
CAMOCTOATEJBHOU PABOTBHI CTYAEHTOB
Opranu3anusi cCaMoOCTOSITE/ILHOI pa0doThI CTY/IEHTOB
Ne Konuuecmeo
wn Ha3zeéanue memoi wacos

1 [Toueunsle npedexThl, OOYCIOBJIEHHbIE HECTEXMOMETpUENH KPHUCTALIOB.
KBasuxumuueckue paBHOBecHs. BnusHue BHemHed arMmocdepsl Ha
KOHIIEHTPALUIO TOUEeUHBIX Je(pekToB. OCHOBHBIE B/l HECTEXMOMETPUH B 14
OKCHJIaX MeTajioB. BnmsHue temmeparypbl Ha 3G (EKTUBHBIA 3apsn
TOYCUHBIX J1I€(PEKTOB.

2 |HampaBnennas muddy3us B kpucramwiax. 1-it 3akon ®@uka. Juddysus B 14
0JIe MEXaHWYECKUX HampspkeHni — addext I'opckoro.

3 |[[IBmkeHue pauciokauuil: CKoJkXKeHHME M TepenonzaHue. OmnpeneneHue 14
MI0CKOCTH  cKonbkeHusi. bapwep Ilaitepnca-Habappo. HaGmromaembie
cucteMbl ckonbxkeHusa (I'HK, OLIK u I'TIY Meramibl, HOHHbIE KPUCTAIUIbI
(NaCl, CsCl)).

4 |PaznuuHble MEXaHM3MBl IUIACTHYECKOW  JedopMaluu:  CKOJIbKEHUE 14
Ucnokanui, JAucioKaioHHas U auddy3noHHas mnoisydectb. Kapta
MEXaHU3MOB IIacTHueckoi nedopmannn. CBepXIIaCTUYHOCTb.

5 [Teopuss I'puddurca xpynkoro paspymenus. IOpdextr Hobde u 14
PeGenpepa.

6 |[Teopuss OpoBaHa BS3KOTO pa3pymieHHs. MexaHu3Mbl 00pa3oBaHUs 14

TPELIMHBI IIPH IIACTUYECKON Jeopmanuu.




7 [Mexdasnble rpanuisl. KorepeHTHBIE, TOYKOTepEHTHBIE H HEKOT€PEHTHBIS 14
Mex(a3Hble MpaHULlbl. DHEPIus, MOJBIKHOCT U TPAHCIIOPTHBIE CBOMCTBA
Mesk(a3HbIX TpaHull. MexaHu3Mbl (pa30BBIX EpeXxoA0B. BiusHue crpoeHus
Mex(a3HOM  rpaHMIbBI Ha KHHETHUKY H  Mopdosioruto  (a3oBoro

MpEBPAICHUS.

8 |CnmBurosbie mnpespamienus. [TIK — I'TIY mnpespamenue B KobajibTe. 14
CBepxynpyroctb u 3P ekt mamsaTa GopMsl.
BCEI'O 112

7. NHANUBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKYTOYHOMN ATTECTAIIUA

DHeprus 00pa30BaHUs TOYCUHBIX JCPEKTOB.

OreHKa KOHIIEHTPALUU TOYEYHbIX Je(PEKTOB.

Bunsl nucnokanuid.

OO01ee onpeneneHne IUCIOKaIUH.

Kontyp broprepca u ero nocrpoenue.

Jlucnokanuu B KpUcTajulax KyOMYeCKOH CTPYKTYPBI.
[ToHsiTHE TUCTOKAIIMOHHBIX CETOK.

Ten3opsl HanpspKeHUs U AedopMaru.

O06006meHHbI 3aKoH ['yKa.

10 Jlucrnokanuu B TEOPUH YIPYTOCTH.

11. Cuna, koTopas AEUCTBYET HA JUCIOKALUIO.

12. MexaHu3Mbl B3aUMOAEHCTBHS MEXKy JUCIOKALUAMU.
13. IIpocTast AByXAMCIOKAIMOHHON MOJIENb TUTACTHYHO Ae(OPMUPOBAHHOTO KPHCTAIIIA

CoNoOR~WNE

OBPA3ELIl MOAYJIBHOI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBII YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKUM

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

Ilpoepamma noocomosku: oakanaspuam
Cemecmp 4

Yuebnas oucyuniuna Jleghexmul 6 meepovix menax

MOAYJIBHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Jlucnokanuu B KpucTamiax KyOuuecKon CTpyKTypBbI.
2. Kontyp Broprepca u €ro nocrpoeHue.
3. MexaHNU3MBI BSaHMOHeﬁCTBHH MCXKAY AUCIOKAIUAMU.

YTBepkeHO Ha 3aceqaHnH Kadeaphbl TeOpeTUIeCcKor (PM3UKU M HAHOTEXHOJIOTUH,
MPOTOKOI Ne OT «__» 20 1.



3aBenyromuii kadeapoit

IIpenonasareins
Kputepun onennBanus MOAYJIbHOT0 KOHTPOJISI
Homep 3a0anusn Konuuecmeo 6annos
3aganue 1 10
3aganue 2 10
3ananue 3 10
Bcezo 30
9. OBPA3EILl S K3AMEHALIMOHHOI'O BUJIETA
Teopemuueckue 6onpocwlt K 3auemy
1. /lunamuueckue TeOpun pa3MHOKEHUS IUCIOKALNH.
2. Ucrounnku dpanka-Puna.
3. VcTouHMKYM AUCIIOKAIMiA pu AedopMaIim.
4. Octarounas nedopMaius pu CIBUTE.
5. Ynpounenue neopMupOBaHHBIX KPHCTATIIOB
6. Tumbl rpaHuil ¥ OLIEHKA SHEPTUU TPAHMUII.
7. DKCrepuMEHTAIbHBIC TAHHBIE TPOBEPKH.
8. BnusHue Temmneparypbl Ha JedeKThl B KpUCTaIax.
9. MexaHWYEeCKHE CBOWCTBA, DSJIEKTPUYECKOE COMPOTHUBICHUE ¥ TEIUIONPOBOJHOCTH B

MaTrepuaax.

10. MarauTHOE conpoTuBiIeHNE nuciokanyii, IMP u onTndyeckne CBOWCTBA KPUCTAIUIOB.
11. DHeprus, KoTopas 3anmacaeTcs B mporecce AedopMarum, o0IydeHUs U 3aKaJTUBaHUS
12. ®azoBeie nepexos! 1 u 2 pona.

13. CtpykTypHble (pa30BbIe EPEXO0/Ibl B peIbHBIX MaTepUanax

3ayeTHas paboTa BKIIIOYAET TPH 33JJaHHS, 32 KOTOPBIE CTYACHT MOXKET MOIy4dnTh Max 50
6asuIoB.

Kpumepuu oyenueanusa 3auema

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ams10B

10. KPUTEPUU OLIEHUBAHMUSA

ITo kypcy «JledekTbl B TBepIAbIX Telax» MPEANoaraerTcs MpPOBEACHUE IMPOMEKYTOUHOM
aTTecTallid B BUJE MOAYJIHHOIO KOHTPOJIS, BBHIOJHEHHE WHIWBUIYaIbHOW pabOThl M SK3aMEHa.
OK3aMeH C/Ial0T CTYJIEHTHI C 1IEJIBIO MTOBBIILIEHUS PEUTHHTA.
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Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHN bl
6 npoyecce uzyueHus OUCYUNIUHDL

OprannzanmoHHO CPC Bcero
yuyeOHasi padora
CTYy/JeHTa NuauBuayaabHasi | Moay/abHbIH KOHTPOJIb
pabora
max 10 6amioB max 10 6auioB max 30 100
6amioB

HlIxana coomeemcmeusn 6417106 HAUUOHAIbHOU UIKATIE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM 1IKaJIe Onenka no
no mkaje | 100-6anabHoM (3x3aMeH, TP PepeHUINPOBAHHBIN 3a4eT) rocy1apcTBEeHHOI
ECTS HIKaJje mKaJe (3a4yer)
A 90-100 5 (OTIIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YyIOBIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4M MPH YCIOBHU
00s13aTeIbHOT0 HAOOpa JAOMOTHUTEIIBHBIX 0aJIJIOB

11. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlekIIMOHHBIE M TMPaKTHYECKHE 3aHATUSA MO ydyeOHOHM nucuuiuivHe «/ledexTsl B TBEpIbIX
Tenax» MpoBoAsATCs B YyueOHOMl maboparopun Ne014 «Macc-cnektpockonuny». OcHalleHa
KOMILJIEKTOM y4eOHOH MeOenu Ha 6 oCcaJ0uHbIX MECT, KOMIUIEKT pabouero Mecra mpernoiaBaTers,
1 Macc-cnektpomerp xumuueckui-MX7304, 1 Monoxpomatop-CMIIl, 1 xommbioTep ¢
JMILIEH3UOHHBIM TPOTPaMMHBIM oOecreyeHueM, J0CTynoM K cetu MHtepHer. B yueOHoi
nabopatopun NeO15 «MuKpo v HAaHO CTPYKTYpbI». JIabopaTopusi ocHaIieHa KOMIUIEKTOM y4eOHOM
Mebenn Ha 12 mocagovHBIX MeCT, (IoMacTepHOM Jockoi, macc-criekrpomerp (MU 1201AT-01),
MHUKPOCKOI  AJIEKTPOHHBIA pacTpoBblii POM-106 W, ycraHoBKa Ijisi M3y4eHHS] ONTHYECKHX CBOMCTB
TOHKHX IIEHOK (T/T1 AMAJIEKTPUKOB), | KOMITbIOTEp JUIsl CHATHS U OOpaOOTKH TaHHBIX.

CamocrosiTenbHass paboTa CTYIAEHTOB MPOXOAUT B uuTaibHOM 3ame Ne 1 (r. Jlomenk, mp.
I'ypoBa, 6, Ne 103) mHOcTpanHOW nuTeparyphl. [lomenieHHe OCHAIIEHO KOMIUIEKTOM Y4eOHOMH
Mebenu Ha 33 mocaJouHBIX MeECTa, KOMIIbIOTep B KomIulekTe (1 1IT); 3a;m  3IeKTpOHHOM
unpopmanuu ([Jonenk, np. I'yposa, 6, Ne 104-a.). ITomemienue oCHaIIEHO KOMILJIEKTOM y4eOHOH
Mebenu Ha 40 mocajiouHbIX MECT, KOMIIbIOTEP B KoMIUIekTe (14 miT).

WupuBuayanbHble W TPYNONOBBIE  KOHCYJIbTAllMM — CTYAEHTaM  JUIi  HPOBEIEHUS
CaMOCTOSITENIbHOM paboThl NMPEAOCTaBISIOTCS B KaOuMHETe Kadenpbl TeopeTHYecKor (U3HKH U
HAaHOTEXHOJIOTHM, YKOMILJICKTOBAaHHOM KOMIUIEKTOM MeOenun Ha 12 1ocagoyHbIX —MeECT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMILIeKkTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOJIOKEHHOM I10
aapecy r. [loneuk, np. Tearpanphsiii 13, ayn. 256.

12.  PEKOMEH/JOBAHHAS JIUTEPATYPA
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Ne
n/n

HaumenoBanue

Koa-Bo
IK3eMILISIPOB
B OMOJIMOTEKE

JonHY

Haan4ue
3JIEKTPOHHOM
BEpPCHHU B
IbC

Ocnosnas 1umepamypa

Hucnokanuu B kpuctauiax : buOmmorp. yka3. 1959 -
1964. Boim. 2 / Cocr. C. I'. 36ap, H. B. Cnecapesa, H. C.
Boasdcon ; AH CCCP. Cekrop ceru cren. 6-k. ; UH-T
kpucramorpaduu ; MH-T pusuku tBEproro tena. - M. :
Hayka, 1966. - 370 c.

Xuprt, . I1. Teopuss aucnokamwmii : Ilep. ¢ anrm. / J1. 1.
Xupt, WU. Jlote ; Ilog pen. 2. M. Haaropuoro, 0. A.
OcunesHa. - M. : Atomusnar, 1972. - 599 c.

11

oBpeMeHHas kpucramuiorpadus : B 4 1. / peakoi.: b.
K. Baiinmrreiin (ri. pen.) u ap. ; AH CCCP, Un-t
kpuctaiorpaduu uM. A. B. lllyonukosa. - Mocksa :
Hayxka, 1980 -.

T. 3 : O6pasoBanue KkpucTaaios / A. A. UepHoB u ap.
- 1980. - 407 c.

T. 4 . ®usnueckue cBoiicTBa kpuctamios / JI. A.
LlyBanos u ap. - 1981. - 495 c.

Npanos-11Iun, A. K. Monuka tBepaoro tena : [B 2 1.]. T.
1 / A. K. UBanos-Illun, U. B. Mypun ; C.-Iletep0. roc.
yH-T ; UH-T kpuctamnorpadpuu PAH. - CII6. : U3a-Bo C.-
[Tetep6. yn-ta, 2000. - 616 c.

Jlonoanumensnasn numepamypa

Xuprt, . I1. Teopus aucnokamwmii : Ilep. ¢ anrm. / JI. I1.
Xuprt, U. Jlote ; Iloxg pen. 3. M. Hanropuoro, 0. A.
Ocunesna. - M. : Atomuzgat, 1972. - 599 c.

11

Mupkun, JleB WM. PeHTreHOCTPYKTYpHBIM aHamu3
CnpaBounoe pykoBojctBo / JI. I. Mupkus. - M. : Hayka,
1976. - 326 c.

28

['un36ypr, M. ®. BBenenue B (Pu3HNKy TBEpAOro Tena.
OCHOBBI KBaHTOBOI MEXaHUKHU U CTATUCTUYECKON (DU3UKHU
C OTACJIbHBIMU 3a7a4aMHu (PU3UKH TBEPAOro Tena : yueo.
nocooue / W.®. T'mnzdypr. - CIIG. Jlany ; M.;
Kpacuogap, 2007. - 537 c.

13.

http://donnu.ru/ — caiit JlouHY.

http://library.donnu.ru/ — caiiT GUGIMOTEKH

14.

NHP®OPMALIMOHHBIE PECYPCBbI

INPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnioparusnas smnensust JJOHHY Ne 46484614);

2. Microsoft Office (kopnopatusHas nuuensust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammbsl DreamSpark 11 BeICIINX y4eOHBIX 3aBEe/IeHUI);
4. Jlunen3uu GPL, Apache, BSD mist cBoGogHOT0 mporpammuoro obecrnieuenus: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouas

nmporpamMmma pacCMOTpCHa U

nepeyTBEPKICHA

Ha

3acCaaHnu

Kadeapsl
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TEOPETHUECKOW (PU3UKU M HAHOTEXHOJIOTHI C M3MEeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 TO/I.

IIporokomn Ne or“ 7 20 T
3aBenyrommii kKageapoit

PaGouas mnporpamMma paccMOTpeHa U IepeyTBepXkJIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MeHEeHUsIMU (0e3 u3menenuii) Ha 20 rog.
IIporokon Ne or“ 7 20 r.
3aBenyroumii kadeapoit




