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I[Iporpamma y4eOHO# JUCIMIUIHHEL «J{e(eKThl B KpHCTAIax» COCTABI€HA HA OCHOBAHHU
l'ocynapcTBeHHOr0 00pa30BaTENBHOrO CTAaHAApTa BBICHIEr0 MPOGECCHOHATBHOrO 00pa3oBaHMS
(TOC BIIO) Jonenkoit Haponuoit Pecy6muku (JIHP) nmo nanmpasnenuto noaroroku 28.03.03
Hanomarepuaisl, yTBepXKIEHHOr0 IpHka3oM MunucrepctBa obpaszoBanust u Hayku JIHP ot 28
centabps 2016 r. Ne 987; Ilopsaka opramusamuu y4eOHOro mporecca B 00pa3oBaTelbHBIX
OpraHM3alysX BhICIIEro mpodeccronanbHOro obpasopanust [lomemkoit Hapommoit PecmyGmukw,
YTBEpXKIEHHOTO IpuKka3oM Munucrepcra obpaszoBanus u Hayku JJHP Ne 1171 ot «10» HOsOps
2017 r.; yuebHOro IUTaHA ¥ OCHOBHOM 0Opa3oBATENBHOW IPOrPAMMEI  BBICIIETO
npodeccHoHansHOr0 00pa3oBaHMs HampasneHus noxrotoBkd 28.03.03 Hamomarepuaisi,
paspaborannbix B 'OY BIIO «/{oHenkuit HAIHOHATBHBINA YHUBEPCHTET.

PazpaboTumk:
IIpodeccop xadempsr
TEOPETHYECKOH (DH3HKU ¥ HAHOTEXHOJIOTHH H.II. ViBanwmpsm

IIporpamma y4eGHOM AMCIMIUIHHBI YTBEPXKICHA HA 3ace[aHHH Kadeaphbl TEOPEeTHUECKOH
(U3MKH U HAHOTEXHOJIOTHH
IIporoxon Nel5 ot «02» anpens 2020 r.
(3aBenyrommii kapexpoit

B.H.Baproxun

[TporpamMma y4eOHOM JUCIMILIAHEI 000peHa y4eOHO-M:
TEXHHYECKOTo (aKyapTeTa
ITportoxon Ne 5 ot «15» ampenst 2020 r.

JIAYECKON KOMHCCHEH (U3HUKO-

IIpencenarens yaeGHO-METOTHYECKON
KoMHCCHH (haKypTeTa G B.H.Kotenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«ledexTsl B KpUCTaUIaX»  ABISETCA  JUCHMIUIMHOM ~ BapUaTUBHOM  4acTH
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
JUia u3ydeHus JaHHOM ydeOHOM JUCLMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
c(opMHpPOBAaHHBIE B MTPOLIECCE N3YUEHUS peaAMeToB «OCHOBBI KpucTaiiorpadumny, «MaTtepuansl U
METOAbl HAHOTEXHOJOIWi», «Pu3nka aromMa M AaTOMHOIO sapa», «MeToisl MaTQU3UKN»,
«MareMaTH4eCKU aHaIu3», « AJIEKTPOHHAs MUKPOCKOIusA», «KBaHTOBas MexaHUKa», « T eH30pHbIN
aHann3», «XUMHUSA TBEpAOro Tena», «PuU3MKa TBEpAOro Tella» Ha MPEIbIIYIIEM YPOBHE
oOpaszoBanus. IlomydeHHbIC 3HAHUS UCTIONB3YIOTCS CTYACHTAMH BO BPEMsI BHIIIOJIHEHHS y4eOHOU U
IPOM3BOJICTBEHHOM MPAKTUKH, IPU HAIMCAHUU BBITYCKHON KBaIM(PUKALIMOHHON paboThI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl mporpaMma OakayiaBpuaT
Kpanmmduxarnmst aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 1
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
. JTUCITUILINHA BAPUATUBHON YacTH
00pa3oBaTeNbHOIN MPOrpaMMbl
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer
Mokasaremnt ouHasi (hopma 3ao04Has popma
00y4deHus oOyueHus
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I"'on moaroToBku 2 2
Cemectp 4
KonuuecTBo yacoB 144 144
- JIEKIIMOHHBIX 16 2
- IPAKTUYECKNX, CEMHUHAPCKUX 16 2
- 1a00paTOPHBIX
- CaMOCTOSITEIbHON pabOThI 112 140
B T.4. UHAMBHUIYAJIbHOE 33/I1aHHE

HenenpHoe KOIIMYIECTBO YacoB, 2 4

B T.4. ayJUTOPHBIX 2 4

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

IJeny - yrnyOneHue 3HAHUI CTYIEHTOB B O0JIACTH pEalbHOIO CTPOCHHUS KPHUCTAUIMYECKUX
BEIIECTB: Kiaccupukanuei aedekToB B KpucTaulax (TouedHble Ae(PeKThl (BaKaHCUM U aTOMBI
BHEJPEHU), JHUHEHHbIe NedeKTbl - IUCIOKAMM PA3JIMYHOrO THIMA, IUIaHApHbIE [e(EeKThI),
MeXaHU3MaMH 00pa30oBaHUS M CBOMCTBaMH Je(EKTOB, a TaKKe C BIUSIHUEM Je(EeKTOB Ha
¢buznyeckre 1 XuMHUYEeCKHe CBONCTBA KPUCTAJLIOB.

3aoauu :

- U3y4YEHHE CTPOCHMSI, MEXAaHU3MOB U YCJIOBUN 0Opa30BaHUS TOUEUYHBIX A€(PEKTOB U UCIOKALIMMH,
MexaHu3MoB aupdy3un B Kpuctamiax, poiau aud@y3un U TOYeyHBIX 1e(PEeKTOB B XMMHUYECKHX
TBEPIO(A3HBIX PEAKIUAX, MEXAHU3MOB IJIACTUYECKON NedopMallMi U pa3pylIeHUs KPUCTAIUIOB,
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CTpoeHHUsI J1e(hEeKTOB YIAKOBKH, MEXKPUCTAIUIUTHBIX W MEX(a3HbIX TpaHUI, MEXaHHW3MOB
CTPYKTYPHBIX PEBPAILCHUNA B TBEPABIX TEIAX;

- OCBOCHHE METOIUK, TO3BOJISIONINX OLEHUTH KOHLIEHTPALIUIO U MOJABUKHOCTD Je(EKTOB

B KPUCTAJUIaX W MPEACKA3aTh YCIOBHS UX O0Pa30BaHUS;, CIIOCOOOB PETYIHPOBAHUS MEXAHUYCCKUX
CBOMCTB KpPHUCTAJIJIOB.

TpeGoBanus K pe3yabTaTaM OCBOeHHMS JMcUMIIMHBI. [Ipouiecc m3ydeHHs IUCHUILIMHBI
«JledexTsl B KprcTaiax» HalpaBieH Ha ((OPMUPOBAHHE IIEMEHTOB CICAYIONIMX KOMIIETCHIIUN B
coorBerctBun ¢ ['OC BIIO JIHP no nampanenutro noaroroBku 28.03.03 Hanomartepuanbsl u
OCHOBHOH  00pa30BaTEeNbHONM  MPOrpaMMbl  BBICIIETO  MPO(GECCHOHATBFHOTO  00pa30BaHUs
HanpasieHus noarotoBku 28.03.03 Hanomartepuaisl.

a) oowexynomypnoix (OK):

CIOCOOHOCTBIO K CaMOOpraHu3aIiy U camooopasosanuio (OK-7);
CHOCOOHOCTBIO K KYyJbTYPHOMY MBIIUICHHIO, K 0000IIECHHIO, aHAJIN3Y, BOCIIPUATHIO WH(POpPMAIIHY,
MIOCTaHOBKE IeJTU U BeIOOpY myTeit ee qoctmxenus (OK-10);

0) oowenpogheccuonanvuvix (OIIK):

CIOCOOHOCTH MCMOJIb30BaTh B MPO(HECCHOHATBFHON NEATEIbHOCTH 0a30Bble €CTeCTBEHHOHAYYHbIE
3HaHUS, BKJIIOYAs 3HAHMA O TpeAMeTe M OOBEKTaX W3YYeHHUs, METOJaX HCCIIEIOBaHUs,
COBPEMEHHBIX KOHIEMIUIX, TOCTHKEHUSX M OTPaHUYCHHSIX €CTECTBEHHBIX HAyK (TPEXke BCEro
XHMUH, OMOJIOTHH, SKOJIOTHH, HayK 0 3emiie u uenoBeke) (OITK-1);

CIIOCOOHOCTh ~ HCHOJIB30BaTh B MPO(ECCHOHANBHOW  AEATENbHOCTH  0a30Bble  3HAHUS
(byHIaMCHTAJILHBIX PA3[e/IOB MAaTEMAaTUKH, CO3/1aBaTh MaTeMaTHYeCKUE MOJIEIN THUIIOBBIX
npo(eCCHOHATIBHBIX 33/1a4 M HWHTEPIPETHPOBATh IMOJYYCHHBIC PE3YNbTAThl C yYETOM TPaHHMI
npumenumoctu mozeiei (OI1K-2);

CIIOCOOHOCTh ~ IPUMEHSATH OCHOBBI ~METOJOB HCCJICJIOBAHMS, aHAJIW3a, JHATHOCTUKH U
MOJICTTMPOBAaHMSI CBOMCTB HAHOMATEPHAIOB M HAHOCHUCTEM HEOPraHWYECKOM W OpPraHuYeCcKOn
MIPUPOJBI, B TBEPIIOM, KHUAKOM, TeIe00pa3HOM, adpO30JbHOM COCTOSHUH, BKIIOUas HAHOTUIEHKHU U
HaHOCTPYKTYPUPOBAHHBIC TOKPBITHUS, BHYTPEHHHE U BHEIIHWE TPAHUIBI pasnena (a3, a Takxke
(bHU3HMUECKUX U XUMHUYECKUX MTPOIIECCOB B HUX W ¢ uX ydactuem (OITK-4);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJIEA0BATEIbCKAS M MPOCKTHAA JeSITeJIbHOCTD:
CIIOCOOHOCTh HCIOJIB30BaTh COBPEMEHHBIE HH(OPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH,
rio6anpHbie HHQOPMAIIMOHHBIE PECYPCHl B HAYUHO-HCCIEA0BATEIbCKON IEATETHbHOCTH B 00JIaCTH
MaTepHaIOBEICHHS U TEXHOJIOTMH HaHOMaTepHuaioB U Hanocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BaTh HA TMPAKTUKE COBPEMEHHBIC MPEACTABIECHUS HAYK O CBONCTBaX
BEIIECTB M MAaTEpPHAIOB MPU TMEPEeX0J€ HX B HAHOPA3MEPHOE COCTOSHUE (HOJNb, OJHO H
JIBYXMEpHOE), O BJIHMSHUM pa3Mepa Ha CBOWCTBAa BEUIECTB M MAaTepHalIOB, B3aWMOJACWCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKaroreit cpemoit (ITK-2);

CHOCOOHOCTh MPUMEHSTh HAaBBIKH MCIIOJIb30BaHMs (110 PYKOBOACTBOM) METOJIOB MOIETTHPOBAHUS,
OLICHKH, IPOTHO3MPOBAHUS M ONTUMHU3ALMU TEXHOJOTWYECKUX IPOLIECCOB M  CBOMCTB
HaHOMAaTepHaJOB, CTAaHJAPTH3ALUH U CepTUPHUKAINU MaTepraioB u npouecco ([1K-4);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:
CHOCOOHOCTh MPUMEHSATh OCHOBHBIE THIIBI HAaHOMATEPHAJIOB M HAHOCHCTEM HEOPraHMYEeCKOU
(MeTayNIMYecKuX M HEMETAJUIMYECKUX) U OPraHu4ecKod (MOJMMEPHBIX M YIIIEPOJHBIX) MPUPOIBI
(TBEpIBIX, KHUJIKUX, reaeo0pasHBbIX, a’pO30JIbHBIX), BKJIIOYAsl ~ HAHOIUJIEHKH U
HAHOCTPYKTYPUPOBAHHbIE TMOKPBITHS, JI pPELIEHUS TPOU3BOACTBEHHBIX 3ajad, BIAJCHUEM
HaBbIKAMU BBIOOpa OSTUX MAaTepHANIOB JUIS 3aJaHHBIX YCJIOBUH OJKCIUTyaTallid C Y4YeTOM
TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HaJI&KHOCTH U JOJITOBEYHOCTH, SKOJIOTHUECKUX
nociencteuii ux npuMenenus (I1K-5);
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CIOCOOHOCTh MPUMEHSATH HABBIKU MCIIOJIb30BAHMS TEXHUIECKUX CPEIICTB ISl U3MEPECHHUSI U
KOHTPOJISI OCHOBHBIX [TAPAMETPOB TEXHOJOTHIECKUX MPOIIECCOB MOTYYCHUS U CBOICTB
HaHOOOBEKTOB (KJIACTEPOB, HAHOUYACTHII, (QYIIIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepHaioB u uszaenuit u3 vux (I1K-7).

B pe3yabTare n3yyeHust y4eOHOM JUCHMIIMHBI CTYAEHT A0/KEH
3name: xnaccupukanmo 1eGeKToB B KpUCTAJUIaX, CTPOCHUE, MEXaHU3MbI M YCIIOBHS 00pa30BaHUs
TOYCYHBIX JEPEKTOB M JIUCIOKAIMA, MexaHu3Mbl auddy3un B Kpucramiax, poib aupdys3uu u
TOYECYHBIX Je(PEKTOB MpH XUMUYECKUX TBEPAOGA3HBIX pPEAKIUSIX, MEXaHU3MBl IUIACTHYECKOM
neGopManuu M paspyLlICHHs KPUCTAUIOB, CHOCOOBI PETYIMPOBAHUS MEXaHUYECKHUX CBOMCTB
KPHUCTAJUIOB, CTPOCHHE MAE(EKTOB YIAKOBKH, MEXKPUCTAUIUTHBIX M MEX(a3HBIX TpaHUII,
MEXaHU3MBbI CTPYKTYPHBIX IPEBPALICHUI B TBEPABIX Telax;
Ymems: 0ObsicHUTD BiusiHHE 1e(PEKTOB HA pa3NWYHbIe (HU3MUYECKHE M XMMHYECKHE MPOILECCHl B
KpHCTaIax;
Bnadems: meronukamu, MO3BOJSIOIIMMH OIIEHUTh KOHLEHTPALMIO M TOABMKHOCTH Je(EKTOB B
KpHCTaJUIaX U MPEJCKa3aTh YCIOBUS UX 00pa30BaHMUS.

4.  COJEPKAHWE JUCHUILUIAHBI U ®OPMbI OPTAHN3ALIMYA YYEBHOTO
MPOLIECCA

HopsinkoBbIi

Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooeporcamenvhutii mooyas 1

Tema 1. WNonnas npoBoaumocts. CynepruoHHUKN. MaTepuansl 11 aKKyMYJISITOPOB,
Toueunbie TOTUTMBHBIX JIEMEHTOB, MeMOpaH. D dekTri, 00ycioBicHHbIE T Py3HCH.
NeEeKTHI. Opdextet  Kupkengena u  Dpenkens. MeToasl  ompeneseHus
Hudpodysus B koapdunuenta aupdysuu. Auddy3us m xumuyeckue peaxkuuu. Poisb
KpUcTaJiax.. muddy3un U TOYeUHBIX e()EeKTOB MPU peaklusx TBEPAOE + ra3 U TBEpAoe
+ TBepJIo€.

Tema 2. B3anmopeiictBue Mexay auciokauusmu. [lonuronnsanus, aHHUTAISAUUS U
JInneinbIe nepeceyeHue  auciokanuii.  OOpa3oBaHue — AucCiIOKanuil.  MeTojsl
NeEeKTHI. HaOmoneHuss auciokanuii. @OakTopel, BIUAOIIME Ha TMOJBUKHOCTH
Pa3pymienune nuciokanui. BrusHME TpPUMECHBIX aTOMOB, JUCIEPCHBIX YacTHI[ Ha
KPHUCTAJLJIOB. MOABUKHOCTb TUCIIOKALIUM. .

Tema 3. I'panunsr 3epeH. CtpoeHue rpaHull 3epeH. JluciokanuoHHass MOJENb.

MexkpucrajuintH | Pemérka coBmajarommx y3inoB. O-pemérka. Monens moim- 3ApOB.
ple U Mexdasnble | CrenuanbHble TpaHUIBl. 3€pHOTPaHUYHbIE JAWUCIOKAalMH. JIBHkeHHe
paHUIIBL. TPaHMUI] 3€PEH..

MexaHu3Msl
(ba3oBbIX
€pEeX0JI0B..

TemaTnyeckuii njian

CoaepxareJbHbIN MOAYJIb 1
KoauyecTBo yacos
Ounas ¢popma 00ydeHuUs1 3aounasi popma oOyueHunst
b © t{ B T.4. P © { B T.U.

HasBanus coaep:kaTejbHbIX
MOJYJIel U TeM
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Tema 1.
Toueunrsie e eKThI. 50 | 5 | 5 40 47 1 1 45
Hubdysus B
KpUcTaJiax..
Tema 2.
Jlunennsle e eKThI. 50 | 5 | 5 40 46 | 05|05 45
Pazpymienue
KPUCTAJIJIOB.
Tema 3.
MeXKpuCTaJUIUTHBIE U
Mex(da3HbIe panunsbl. | 44 | 6 | 6 32 51 105105 50
MexaHu3mbl (ha3oBbIX
€pPeXO0/I0B..
Bcezo no modynio 144 | 16 | 16 112 144 | 2 2 140
5. METOJMYECKHWE PEKOMEHJIALIUU 1151 ITPOBEJIEHUSI
JIEKIIMOHHBIX, IPAKTHYECKHUX U JTABOPATOPHBIX 3AHSITUU
TeMbl JIeKIIHOHHBIX 3aHATHH
No Konuuecmeo
Hazeanue memul
n/n uacos
1 |Toueunsle nepextol. Auddysus B kpucraniax.. 5
2 |luneiinsle nedexThl. Pazpyiienue KpucTamios. 5
3 |MexKkpucTamuTHeie U MexdaszHble paHUllbl. MexaHu3sMbl  (Pa3oBBIX 6
epPEXOIOB..
BCEI'O 16
TeMbl NPaKTHYECKUX 3aAHATHI
Ne Konuuecmeo
Hazeanue memui
n/n uacoe
1 [Toueunsie nedeKTHI. 3
2 |Iuddy3us B kpucramiax 3
3 |[luneiinbie nedeKThI 3
4  |Pa3pylieHre KpUCTAIIOB 3
5 [MexkpuctaimuTHbe U MeK(a3Hble TPaHHUIIbI 2
6 [MexaHu3MbI (a30BBIX MIEPEXOJIOB 2
BCEI'O 16




6. METOJAUMYECKHE PEKOMEHJALIMU ITO OPTAHU3AIIUN

CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

Opraﬂnsaunﬂ CaMOCTOSITEIbLHOM paﬁoTbl CTYJICHTOB

Ha3zearnue memui

Konuuecmeo
uacoe

Toueunbie nedekTbl, OOYCIOBIECHHBIE HECTEXMOMETPUEH KPHUCTaJIOB.
KBazuxuMmuueckue paBHOBecHs. BriusHue BHemHed armocdepsl Ha
KOHIIEHTPALMIO TOUeYHBIX Ae(exToB. OCHOBHBIE BUbI HECTEXUOMETPUH B
OKCHJIaX MeTa/yioB. BnmsHue temmeparypbl Ha 3(G(EKTUBHBIA 3apsn
TOUYCYHBIX J1e(hEeKTOB.

14

HamnpaBnennas nuddys3us B kpucramwiax. 1-ii 3akon ®@uka. duddysus B
MoJIe MEXaHUYECKUX HarpsbkeHuid — 3 dext ["opckoro.

14

/[Br>KeHHE JAMCIIOKALMI: CKOJbXEHUE M nepenoszanue. OnpeneneHue
MJI0CKOCTH cKoibxkeHusi. bapwep Ilaitiepica-HabGappo. Habmromaembie

cuctembl ckoibxkenus (I'LIK, OLIK u I'TTY meramnbl, HOHHbIE KPUCTAILIbI
(NaCl, CsCl)).

14

PazinuHble  MEXaHWU3MBl  IUTACTUYECKOW  JAeQOopMalu:  CKOJBKCHHE
muciokanui, aucinokanuoHHas u auddysuonHas mnomszydectb. Kapra
MEXaHU3MOB TUIacTUYECKOU fedopmariuu. CBepXIUIaCTUHYHOCTb.

14

Teopus ['puddurca xpynkoro paspymenus. OIbpdexkter Hodpde u
PeGennepa.

14

Teopuss OpoBaHa BSI3KOro pazpylieHus. MexaHu3Mbl 00pa3oBaHUs
TPELIMHBI IIPH TIACTUIECKON nedopManuu.

14

Mexda3znble rpanuibl. KorepeHTHbIe, IOTYyKOI€pEeHTHbIE U HEKOT'€pEHTHbIE
Mex(asHble TpaHUIlbl. DHEprus, MOJABIKHOCTh U TPAHCIIOPTHBIE CBOMCTBA
MeX(pa3HbIX IpaHul. MexaHu3Mbl (a30BbIX Mepexo0B. BiusgHue ctpoeHus
Mexk(a3HOM  rpaHMIIBI Ha KHHETHMKY H  Mopdosoruto  (a3oBoro
[IPEBPAILCHMUS.

14

Cnsurossle mnpespamienuss. ['IIK — TI'TIY mnpespamenue B koOanbre.
CBepxynpyrocts 4 3Qp¢Gext namMsaTu GOpMBI.

14

BCEI'O

112

'—‘QOPO.\‘FDS"':“.W!\’!—‘

7. NHANBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

HNonHas mpoBOAUMOCTb.

DddexTsi, 00ycnoBneHabe TUhy3Hei.

A dexrsr Kupkennena u @penxerns.

Mertonas! onpenenenus kodppunuenta nuddysun.
Juddy3us 1 XuMHUECKUE pEaKIiHy.

B3anmMoelicTBIEe MEXTy JUCIOKAIUSIMHU.

[Monuronusanus, aHHUTUISIHS U TIEPECEUCHUE TUCITOKAIUIA.

O OO0pa3oBaHue AUCIOKAIUI

9. OBPA3EIl MOJAYJBbHOI'O KOHTPOJIA
(obpaszey sapuanma u kpumepuu oyeHUBaAHU?)

CYHCpI/IOHHI/IKI/I. MaTCpI/IaJ'IBI AJId aKKYMYJISITOPOB, TOIINIMBHBIX 3JICMCHTOB, MeM6paH.

Ponb nud¢ysun u ToueyHsIX AePEeKTOB NMPH peaklusIxX TBEPI0oe + ra3 u TBEp0e + TBEPAOE.



rOY BIIO «JIOHEIKWI HAIIMOHAJIbHBIIA YHUBEPCUTET»
@akynbTeT PU3UKO-TEXHUIECKUI

Hanpasnenue noocomosxu:  28.03.03 Hanomarepuajinbi

Ilpoghuns:

Ilpoepamma nodecomosku. oaxkanaepuam
Cemecmp 4

Yyebnas oucyuniuna Jleghexkmut 6 Kpucmannax

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Dpdexrn Kupkennena u ®penkens.
2. VloHHas IPOBOAUMOCTb.
3. AHHUTHJISILMSA ¥ TIepecedeHHe TUCIOKaIHIA.

YTBepKIeHO Ha 3acelaHnuu Kadeapbl TEOpeTHUeCKOl (PU3UKH U HAHOTEXHOJIOTHiA,
MPOTOKOI Ne OT «__» 20 T

3aBenyromuii kadeapoit
[IpenonaBarens

Kputepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJIsI

Homep 3a0anusn Konuuecmeo 6annos
3amanue 1 10
3anganue 2 10
3aganue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue gonpocwl K 3auemy
1. 1.0npenenenne atomuoro nedexra
2. Ilpuunnbl 06pa3oBaHus 1e(HEeKTOB
3. Knaccuduxkanus a1eQekToB 1o NpuYrMHAM UX 00pa30BaHUs
4. Knaccudukanus 1eekToB 1o pa3MepHOCTH
5. Toueunsble neeKThI (IPOCTHIE U CIOKHBIE)
6. PaBHOBecue nedexToB
7. Hedexts lHoTTKH, Nedextsr Openkens
8. CBsi3aHHBIE U PE30HAHCHBIE IEPEKTHBIE COCTOSTHHS
9. UneanpHbie U HeUeaabHbIe 1e(PEKTHI
10. JIunelinble neheKThI
11. Tunel nuciIoKamuu
12. CMmemiaHHbIE TUCIOKALIUHA
13. CkoJnbkeHUE U IEePENOI3aHue JUCTOKAIINI
14. Bekrop broprepca



15. bapsep Ilaiiepaca
16. PasMHOXEHNE U aHHUTHIIALUS JUCIOKAIUH
17. Bnusinue quciiokainuii Ha 3JeKTPOHHBIE U PeKOMOMHAIIMOHHBIE CBOIMCTBA MMOIYIIPOBOAHUKOB
18. IBymepHbIe Ae(eKThI
19. JledexThl ymakoBKu
20. IToBepXHOCTh NOIYIIPOBOAHHUKA
21. JIBoMHUKH

22. O6beMHBIE 1e(DEKTHI
23. Menkue 1 1ryOOKHe COCTOSIHUSI B TIOJYIPOBOHUKAX

24. YpaBHEHUE 3JIEKTPOHEUTPATILHOCTH

25. YpoBeHb 3apsAI0BOM HEUTPATLHOCTH (JTOKATBHBIM XUMITOTEHITAAN )
26. 3aKOHBI CTEXMOMETPUH

3aueTHas paboTa BKIIOYACT TPH 3aJaHUS, 32 KOTOPBIC CTYIECHT MOXET MOIyduTh max 50

OaJLIoB.

I(pumepuu OUeHUueéaHus zauema

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

11. KPUTEPUU OLIEHUBAHUA

ITo xypcy «/ledexktsl B Kpucramiax» IMpeAnonaraeTcss MNPOBEACHHE MPOMEXYTOUHON
aTTeCTallud B BUJI€ MOJIYJIBHOTO KOHTPOJIS, BBIOJHEHHE MHIUBUAYAJIbHOW pabOThl M 3K3aMeHa.
OK3aMeH CIAI0T CTYJIEHTHI C LIEJIBIO MTOBBIIIECHUS PEUTHHTA.
Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnmol

6 npoyecce ulyuenui 0ucuunﬂunbl

Opranu3annoHHO CPC Bcero
yuyeOHasi padora
CTyJEeHTa NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
padora
max 10 6anmoB max 10 6annoB max 30 100
0aioB
HIxana coomeemcmeusn 6an108 HAUUOHATLHOU WIKATIE
Onenka Onenka no OneHka 10 rocy1apcTBeHHON LIKaJIe Ounenka no
no mkaje | 100-6anabHoM (3x3amen, TuddepeHINPOBAHHBII 3a4eT) rocy1apcTBeHHOH

ECTS HIKaJIe HIKaJje (3a4eT)

A 90-100 5 (OTIUYHO) 3a9TCHO

B 80-89 4 (xoporio) 3a9TEHO

C 75-79 4 (xoporo) 3a4TE€HO

D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
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E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PU YCIOBUU
00s3aTeNIbHOr0 Ha0opa AOMOJHUTENBHBIX OAJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O NTIPOLHECCA

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHUS MO Y4eOHON auciuruinHe «JleekTsl B KprcTamiax»
npoBonATcs B yueOHoH mabopatopun NeOl4 «Macc-crektpockonuu». OcHalieHa KOMIUICKTOM
yueOHoi Mebenn Ha 6 MOCaOYHBIX MECT, KOMIUIEKT pabodero mecra mpemnonasarens, 1 Macc-
criektpomeTp xumuueckuii-MX7304, 1 Monoxpomatop-CMII1, 1 kommbproTep ¢ JULIEH3UOHHBIM
POrpaMMHBIM OOecIiedeHreM, JocTyrmoM K cetu MutepHer. B yueOnoit maGoparopum  NeO15
«MuKpo ¥ HaHO CTPYKTyphl». Jlaboparopus oOcCHalleHa KOMILIEKTOM y4eOHOW Mmebenu Ha 12
MOCAJI0YHBIX MecT, ¢uoMacTepHO JocKoi, Macc-cnektpomerp (MU 1201AT-01), mmkpockorn
3JIEKTPOHHBIA pacTpoBblii POM-106 U, ycraHOBKa AJ1s1 U3y4eHHsl ONTHYECKUX CBOMCTB TOHKHX IICHOK
(/11 TUANEKTPUKOB), | KOMITBEOTEp ISl CHSATHSI M1 00paOOTKH JAHHBIX.

CamocTtosaTenbHas paboTa CTyIEHTOB MPOXOAUT B uuTanbHOM 3anme Ne 1 (r. Joneuk, mp.
I'ypoBa, 6, Ne 103) mHocTpanHOW nuTepaTyphl. [lomernieHne OCHAIIEHO KOMILJIEKTOM YYeOHOM
mebenu Ha 33 mOCagouYHBIX MECTa, KOMIIbIOTep B KomIuiekTe (1 1mIT); 3am 3IeKTpOHHOH
unpopmanun ([Jonenk, np. I'yposa, 6, Ne 104-a.). IlomemeHne oCHaIEHO KOMITJICKTOM Y4eOHOMH
MeOenn Ha 40 moca09YHBIX MECT, KOMIIbIOTEp B KoMILIeKTe (14 mT).

WunuBuayanbHple ¥ TPYNINOBBIE  KOHCYJAbTAllMM  CTYJAEHTaM Uil MPOBEACHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTaBISAIOTCS B KaOuHETe Kadeapbl TEOpeTUYeCKOW (M3HKH U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHbIX  MECT,
OCHAIIIEHHOM KOMITbIOTEpPOM B KoMiuiekTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOIOKEHHOM II0
anpecy 1. Jonenk, np. Tearpanbusiii 13, ayxa. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

KoJa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaunmeHnoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
HonHY I9bC
Ocnosnas numepamypa
1. JledexTbl B KpucTaUIaX U UX MoJenupoBaHue Ha OBM :
[c6. cT.] / AH CCCP, ®us.-texs. un-T uM. A.®. Uodde ; 5
[otB. pen. IO.A. Ocunbsu]. - Jlenurpan : Hayka,
Jlennnrp. ota-nue, 1980. - 213 c.
2. Hosuxos, W. MW. Kpucramutorpapuss u aedekrts
KPUCTAJJIMYECKON pemeTku : [YueOHUK A1 BY30B IO
CIEUAIIBHOCTH "MerannoseneHue, obopy. " 50
TexHoyiorusi TepM. o6pad. metamwos"] / . . HoBukos,
K. M. Po3un. - M. : Metamyprus, 1990. - 336 c.
3. Xumus TBeproro tena : yde0. mocobue / [coct. E. U.
['etbman] ; Jlonenkuii Haim. yH-T, XuM. ¢-T. - JloHelK : 3
IOro-Boctoxk, 2009. - 76 c.
4, Npanos-1Iun, A. K. Monuka tBepaoro tena : [B 2 1.]. T. 1
1 / A. K. UBanos-Illun, . B. Mypun ; C.-ITerep6. roc.
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yH-T ; UH-T kpuctamnorpadpuu PAH. - CII6. : U3a-Bo C.-
ITerep6. yH-Ta, 2000. - 616 c.

Jonoanumenvnas numepamypa

5. Xupr, . I1. Teopus mucnoxanuii : Ilep. ¢ anrm. / [. I1.
Xuprt, U. Jlote ; Ilox pea. 3. M. Hanropuoro, 0. A. 11
OcunesgHa. - M. : Atommsnar, 1972. - 599 c.

6. Mupkun, Jles WM. PeHTreHOCTpYKTYpHBIM aHaIu3
CnpaBounoe pykoBojactso / JI. I. Mupkus. - M. : Hayka, 28
1976. - 326 c.

7. ['un36ypr, M. ®. BBenenue B UMKy TBEpAOro Teja.
OCHOBBI KBAHTOBOW MEXaHHKH U CTATUCTHYECKOU (PU3UKU
C OTACJIBHBIMU 3a7a4aMu (PU3UKH TBEPAOro Teia : yuel. 1
nocoone / W.®. Tmnzdypr. - CII6. : Jlamp ; M.
Kpacnonap, 2007. - 537 c.

14. HUHD®OPMAIUMUOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6uGIMOTEKH

15. MPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xoprioparuBnas iumens3us JOHHY Ne 46484614);
2. Microsoft Office (kopnopatuHas nmuuensust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (siuien3us mporpamMmsl DreamSpark [yist BeICIINX y4eOHBIX 3aBE/ICHHIA);
4. Jlunen3un GPL, Apache, BSD mis cBobogHoro nporpammaoro obecnedenusi: FreeLab, Scilab,
Free Pascal, AaruBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

Pabouass mnporpamma paccMOTpeHa U IepeyTBepKJeHa Ha 3acelaHud  Kadelpsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEeHUsIMU (0e3 u3mMeHeHuil) Ha 20 rof.
ITporoxoi Ne or“ _” 20 1.
3aBeayromuit kadenpoit

PabGouass mporpamma paccMoTpeHa H TepeyTBEep)KIeHa Ha 3acelaHuu  Kadeapbl
TEOPETHUECKOM (PU3MKN M HAHOTEXHOJIOTHH C u3MeHeHussMH (0e3 u3meHnenuii) Ha 20 roj.
ITporoxoi Ne or“ _” 20 1.
3aBeayromuit kadenpoit



http://donnu.ru/
http://library.donnu.ru/

