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He.]'ll/l OCBOCHHUSA JUCIHUIIINHBI

Bce peanbHbBle KpUCTAIBI COAEpXKAT pa3HOOOpasHble AEPEKThl CTPYKTYpbl, KOTOpHIE B
3HAYUTEIBHOHN CTereHu OynyT onpeaensaTh uX (uzndyeckue cBoiictBa. JleeKkTbl KpucTaIMuecKoro
CTpPOEHHUSI UrpaloT OOJIbLIYI0 pPOJb B O00pa30oBaHUUM U POCTE KPUCTAIOB, MHOTHE THIIbI
HECOBEPIICHCTB BO3HHMKAIOT B KPUCTAUIaX B IPOLIECCE UX POCTA, B pPE3yJbTaTe TEPMUUYECKOU
oOpaboTku, naepopmaiuu, oOmydeHuu. VMEHHO TOSTOMY B TOCJIEIHEE BpeMs MeEToJaM
UCCIICIOBAaHHS PEAIbHOTO CTPOCHMS KPUCTAJUIOB, M3YyYCHHIO MPHUPOJBI NEPEKTOB, XapakTepy HX
pacrpeziesieHus] U YCTaHOBJICHUIO CBSI3U MKy peajbHbIM CTPOCHUEM U (PU3NYECKUMU CBOMCTBAMU
KPUCTAIOB yJelnsieTcss Ooyiblioe BHUMaHWe. HECOMHEHHO, YTO CHEMUATUCTHI, paboTarolue B
obnactu (pU3UKK TBEPIOTO Tela, JOJDKHBI XOPOIIO pa3dupaThCsl B BONMPOCAX PeaIbHOr0 CTPOCHUS
KpHUCTAJIJIOB U BJIJIETh COBPEMEHHBIMU METOJIaMHU HCCIIEI0BaHUS neeKTOoB.

Y4eOHble 3a1auM Kypca

3amaya TaHHOTO Kypca COCTOUT B IMPHUOOpPETEHHH CTYIEHTaMHM 3HAaHHUI MO BOIMPOCaM TEOpUHU
HECOBEPIICHCTB B KPUCTAJUIAX, TOHUMAHHUIO UX POJIH B (U3UYECKUX MPOIECccaX, MPOUCKOISIINX B
KpUCTAIJIaX MPU Pa3IUYHBbIX (U3NYECKUX Bo3AeHcTBUSX. CTyACHTHI JODKHBI MOHUMATh BIIHMSHHE
nedexToB Ha (pU3MUECKHe CBOMCTBA KPHUCTAIIOB. 3a/avell Kypca SBISETCS 3HAHHE COBPEMEHHBIX
METOJIOB HCCIIEZIOBAaHUS CTPYKTYPBHl B KpHCTalaX, TEOPETUYECKUX TIOJOKEHHH, Ha KOTOPBIX
0a3upyroTCs TH METO/IbI UCCIIE0BaHUS.

B pesynbpTaTte uzydeHus AaHHOTO Kypca U BBIIOJIHEHHUS JIa0OpATOPHOTO MPAKTHKYMa, CTYACHTHI
JOJDKHBI YMETh COIOCTABJISITh Pa3IMYHBIE METOJbI HMCCIEJOBAaHUS, UX BO3MOXKHOCTH, 00JacTh
MPUMEHEHHUs, 0COOEHHOCTH U T.J., JOJDKHBI OCBOUTH COOTBETCTBYIOIIYIO allaparypy, Npuoopectu
HKCIIEPUMEHTAIbHbIE HABBIKK PaOOTHI.

B cootBercTBUM ¢ TpeOOBaHMAMHU K CHEIMAIMCTAM JAHHOW CHELHUAIbHOCTH, CTYAEHT -
BBIITYCKHUK JIOJDKEH OBICTPO OCBOMTHCA KaK CIEIHAUCT B 00JacTU KpucTauorpaduu peaabHON
CTPYKTYpbl KPHCTAJUIOB, OBITH CHOCOOHBIM BHEAPATH B IPOU3BOJCTBO HOBBIE METObI
UCCIIE/IOBaHMs, y4yacTBOBaTh B OpraHU3allMd M CO3JaHMU Jaboparopuil Takoro mpoduis. Ilocie
U3YYEHHUsI Kypca CTYI€HThI JOJIKHbBI 3HATh!

1. ocHOBHBIE TUIIBI 1€(DEKTOB B KPUCTAJIAX U UX CBOMCTBA.

2. onMCcaHUE UEAbHON U PeaTbHOM CTPYKTYpPBI TBEPBIX TEI.

3. MeTozs! uccieoBants CTPYKTYpPbI TBEPIBIX TEIL.

CTy#eHT JO0KEH MO3HAKOMMUTHCS ¢ HEKOTOPBIMH METOAAMM, IPUMEHSEMBIMU K ONUCAHUIO
HaOMOIaeMbIX (PU3NYECKUX SBJICHUM W NpUOOpPECTH HABBIKM CaMOCTOSTENbHBIX HAyUHBIX
UCCIIEIOBaHMM, BKIIIOYask (POpMHUPOBAHHE HABBIKOB U3yU€HHUs HAyYHOU (PU3MUECKOM TUTepaTyphl.

Ne Kon HaunmenoBanune o0nactu npoeccnoHaIbHOM e TeTbHOCTH.
n/m | npodeccuonansHoro | HammeHoBaHMe npogeccHOHaIbHOTO CTaHAapTa
CTaHJapTa
01 O6paszoBaHme 1 HayKa
1. 01.001 IIpodeccnonanbueiii crangapt «Ilegaror (megarorndeckas AeITEIbLHOCTE B cdepe

JIOIKOJIPHOTO, HA4aJIbHOTO 0OIIETO, OCHOBHOTO OOIIETO, CPEAHETO 00IIETO
00pa3oBaHuA) (BOCIIUTATENh, YIUTEIH)», YTBEPKICHHBIH MPHKa3oM MHUHHCTEPCTBA
TpyAa ¥ conmaibHO 3anuThl Poccuiickoit @eneparun ot 18 oxtsadps 2013 . Ne
544Hu(3apeructpupoBad MuHHCTEpCTBOM FocTHINU Poccuiickoit denepannu 6
nexadps 2013 r., peructpannonasiii Ne30550), ¢ n3sMeHeHnEeM, BHECEHHBIM
IpHuKa3oM MuUHHUCTepCTBa TPyAa U colManbHON 3amuTel PO ot 5 aBrycra
2016r.Ned221 (3apeructpupoBad MunucrepctsoM roctuuuu PO 23 aprycra2016r.,
perucrpanoHHbiid Ne 43326 )

2. 01.003 [podeccuonanpueril ctangapt «[legaror qOMOTHUTEIBHOTO 0OPa30BaHUS IETCH U
B3pOCIIBIX», YTBEPXKICHHBIN MPUKa30M MHHHCTEPCTBA TPYAA M COLMAIBHON 3aIUTHI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBan MunucrepcTBoM roctunuu PO 28
asrycra 2018r., peructpaunonssiii Ne 52016




dopmupyembie
00pa3oBaTeNbHON MPOTPAMMBI K BBITIOJTHEHHUIO CIEAYIOMIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

NUCIUIIIIMHON

3HaHHUA U

YMEHHUS

TOTOBAT

BBIYCKHUKA  JTAaHHOM

Koa u O0001meHHbIEe TPYA0BbIEe PYHKINH TpynoBbie pyHKUIMH
HaMMeHOBaHHUe Kona HaumeHnoBaHue Yposens| HaumenoBanue| Kox| Yposensn
npogeccuoHaJIbHO KBaJH (U (moaypoBeHb)
ro cTaHIapTa Kaluu KBaJTuUKAIL

1197
01.001 ITegaror [Memaroruueckas O6mmenexarornuec/A/01.6
(memaroruyeckas eATEILHOCTD 110 Kast PyHKITHS. 6
NEeATEILHOCTh B MIPOSKTUPOBAHUIO U OO0yuenHue
ITOIIKOIBHOM, [pealn3aiuu Bocrurarensuas [A/02.6
HAYaILHOM OOIIEM, 00pa3oBaTEILHOTO eI TeIbHOCTD 6
OCHOBHOM OOIIEM, 4 [pouecca
cpexHeM o0IIeM 00pa3zoBaTebHBIX 6
00pa30BaHKH) OpraHu3aIMsaX Paspuaromas  1A/03.6
(BocmiMTaTENb, ITOIIIKOJILHOTO, ACATCILHOCTD
VUUTENb) Ha4yaJILHOr'o OOIIETO, 6
OCHOBHOI'O 00IIIETO,
CpeaHero o0IIero
00pa3zoBaHMs
IMemarornyeckas IMemarornyeckas
NIEeATEILHOCTD 110 IeITeIbHOCTD 110
[IPOSKTHUPOBAHHIO H peanu3aiu
B peanu3anuu OCHOBHBIX 6 porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
MporpaMm CpeIHEro odIIero
o0Opa3oBaHus

Ilepeuennb 3a1a4 npogeccHOHATBHOM 1esITeJIbHOCTH BHINYCKHNUKOB:

Ob6nacth Tunsl 3aga4 3anaun O0bekThI podheccHoHaNbHOM
npodeccruoHanbHON |mpodeccuoHanbHON  |MPO(ECCUOHATBFHON | IeITeNbHOCTH (WK
JeSITeTTbHOCTH JeSITeTHHOCTH JeSITeTbHOCTH o0acTv 3HAHMS)

(mo Peectpy

MunTtpyaa)

01 ObpazoBanue [legarornyeckuit Pa3pabotka u OO6pazoBatenbHbIe MPOTpaMMbl U
peanuzanus 00pa3oBaTeNnbHBIN MPoLIecC B
00pa3zoBaTebHBIX cucreme CIIO u JIO
nporpamMm CIIO n
nporpamm 1O

06 Cas3p, Hayuno- Hccnenosanue, NubopmannoHHbIe TPOIECCHI,

MH(OPMAIIMOHHBIE | UCCIIEOBATEIbCKUN paspaborka, TCXHOJIOTHH, CUCTCMBI U CCTH,

- BHEJIpEHUE U WX UHCTPYMEHTAIbHOE

KOMMYHHKAITHOHE: COIIPOBOKJICHHE (mporpaMMHOE, TEXHUIECKOE,
UH(OPMAITMOHHBIX OpPTaHHU3AI[IOHHOE)

bIC TEXHOIOTHH TEXHOJIOTHH 1 obOecreyeHue, Crocookl 6 1
cUCTeM METO/IbI POCKTHUPOBAHUS,

OTJIa/IKH, IPOU3BOJICTBA U
IKCILTyaTaluu
MH(OPMALIMOHHBIX TEXHOJIOT U
Y CUCTEM B Pa3JIMYHBIX



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

o0yacTsax u
chepax muppoBOH SIKOHOMUKH

2. Mecro nucuuminabl B ctpyktrype OITIOII 6akanaBpuara

Jucnurummaa «MeTonbl MCCIeIOBaHUs TBEPABIX TE» OTHOCUTCS K 4acTH, (hopMupyemoi
yY4aCTHUKaMH O6pa3OBaTeJIbHBIX OTHOL[IGHI/Iﬁ, K JUCIUIIJIIMHAM I10 BbI60py.
JucnurinHa u3ydaercs Ha 3 Kypce B 5 cemectpe.

Jlist ocBOEHUST TUCIHUILIMHBI «METOAbl MCCIeOBaHUS TBEPABIX TEN» HUCIOIB3YIOTCS 3HAHWS,
YMEHHUSI W BUJBI JCATEIBHOCTH, COPMHPOBAHHBIC B MpOIecce M3ydeHUs aucuuiumH. OOmas
¢dusnka (MexaHWKa, MOJICKYJsipHas (pU3WKa, DJIEKTPUYECTBO M MArHETH3M, ONTHKA, aTOMHas M
snepHas (pu3mKa); pa3lesbl TEOPETUISCKON (PU3UKHU: TEOPETHUYECKAsh MEXaHUKa, dJICKTPOINHAMHKA
OCHOBHBIC TIOJIO)KEHHUsSI KBAaHTOBOW MEXAHWKH, TEPMOJAMHAMHKY ¥ CTAaTHUCTUYECKYIO (DU3HKY,
(GU3NYECKYI0 KUHETUKY, CTPYKTYPY M MPOYHOCTh TOJMMEPHBIX MaTepHajoOB, KOMIIO3UIIMOHHBIE
MaTepuaibl; CBEJACHHWS W3 MAaTeMaTHYeCKOro aHaiau3a, T.e. yMeHue auddepeHImpoBaHus,
WHTETPUPOBAHUS, METOJIbI pelieHus auddepeHinanbHbIX ypaBHEHHH OOBIKHOBEHHBIX U B YACTHBIX
MPOU3BOJHBIX, TCOPHUS BEPOSATHOCTH, MAaTeMaTHYEeCKas CTAaTHCTHKA, aHAIMTHYCCKAs TCOMETPHS,
BBICIIIAs anredpa.

Taoauua 2.1.
CB$I3B JUCHUITIINHBI ((MGTOIH)I HUCCICOOBAHUS TBCpIII)IX TCID» C HpCI[HIGCTByIOHII/IMI/I
JUCIUIIMHAMY M CPOKHU MX U3YUEHUS

Kon JvcuMIIHbL, MPeaIeCTBYOIINE TUCIUIIIMHE Cemectp

JCLUTUTAHBI «Metoabl UCCIeAOBAHUS TBEPABIX TEID)

b51.0.04.01 Mar.ananus 1,2,3
b51.0.04.02 AHanuTHyeckas reoMeTpus 1 JIMHeHHas anredpa 1,2
51.0.04.04 Jud.ypaBHeHUs 3
b1.0.04.06 Teopust BEpOSITHOCTH U MaTeMaTHYeCKasi CTaTUCTUKA 5)
b1.0.07 Ob6mas pusuka 1,2,3,4,5
b.1.0.16 Teopernueckas Mexanuka. MexaHuka cromHbix| 4,5

cpen

Tabamna 2.2.

CBs13b JUCHUIIITHHBI ((MGTO)II)I HCCICO0BAaHNA TBEPABIX TCII » C MOCICAYHOIHUMA JUCIHUITIIMHAMN
1 CPOKU HUX U3YYCHUSA

Kon JIMCUUIIIMHBIL, CASAYIOINE 3a TUCIUILIMHON Cemectp
JACLMIUIHHBI «MeTobI uCCIIeTOBAaHUS TBEPBIX TEM »
b.1.0.17 KBanToBas teopus 7
b.1.B.10 Cratuctuueckas pusuka 7
Tao6auna 2.3.
CBs13b TUCIUTUIMHBL  «MeTobl UCCETOBAHMS TBEPABIX TEII » CO CMEKHBIMU AUCITUTUTHHAMEI
Kon Jucuuruieel, cMexHble ¢ auciuiumimHon  «Metoasl|  Cemectp
JWCIMIUTMHBL  |MCCJIEIOBAHUSI TBEPJIBIX TEI
b51.0.07.06 @Pu3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX YaCTHUIL 6
b1.B.07 ®du3uKa KOHJECHCUPOBAHHOTO COCTOSTHUS 6




3. Pe3yabTaTbl 0CBOCHUSI TUCHMILIMHBI (MOYJIs1) «MeToabl HCCJIeI0BAHUS TBEPABIX TeJD)

[Ipoecc wu3y4YeHUs AUCIUIUIMHBI

npoeCCHOHATIBHBIX U MPO(ECCHOHATBHBIX KOMIIECTEHIUH:

HampaBlieH Ha (opMHUpoBaHUE CIEAYIOMIUX

o0me

Kon HaumenoBanue WNHpukaTop nocTukeHus B pesynbrare ocBoeHUA
KOMIIETEH- KOMIIETEHIIH KOMIIETEHIMH JUCLUIUIMHBI 00y4aroImuics
11701 (3aKpennennblil 3a OUCYUNIUHOLL) JOJIKEH:

[IK-3.  |Coco6HOCTB IK-3.1. Criocoben OLIEHUTH| 3HATH! AHaIM3UPOBATH
UCIOJIb30BaTh AKTYaJlbHOCTh PELIaeMOM 3ajjauu HapBajady, BbIIEISS ee 0a30Bble
CHELIMaIM3UPOBAHHbI [OCHOBE aHaiu3a HAyYHO-COCTaBJISIOLINE
€ 3HaHUA B O0JIaCTH  TEXHUUYECKOU JUTEPATYpPHI ¥ YMmers: Ocy1iecTBisThH
buzuky s MH(POPMAIIMOHHBIX MaTEPUAIOB MOMOUCK  WHPOpPMAIUK s
OCBOEHHUS TEMaTUKE UCCIICI0OBaHMU. peLeHUs IIOCTaBJIEHHOH
PO HITBHBIX IMK-3.2 CrocoOeH TOArOTOBUTHBAAYH IO PA3IMYHBIM THIIAM|
¢buznuecknux MCXOJIHBIE JlaHHBIE JUIABAIPOCOB
JUCLUTUINH MaTEeMaTUYECKOTO ommcanus| Bmaners: I[lpum o0paboTke

¢bu3ukn mpouecca B 3aJaHHOHWMH(OpPMALUM OTINYAET (PAKTHY
(bu3MYecKoil cucTeMe ¢ y4eToM €e0T MHEHHH, HWHTEepIpeTallHid,
Ha3HA4YEHUs U 3JIEMEHTHOMOLIEHOK, dopmupyer
(37IEKTPOHHOM, ONTHYECKOM ) 0a3bl. (COOCTBEHHBIE  MHCHUS  H
ITK-3.3. CriocobeH asiekBaTHO CYy)XIIEHUs, = apryMEHTUPYET
IPUMEHUTh MaTEMaTUYECKU CBOM BBIBOJIbI M TOUKY 3pEHUS
UHCTPYMEHTapuil pu
(bopMyITUPOBKE MOACIUPYIOLTUX
¢u3nyeckuii mpolecc ypaBHEHHH.

T1IK-4 Cnoco6en npoBoguth [IK-4.1. 3HaeT OCHOBHBIE METOMABI| 3HATH:

Hay4JHBbIE [IpoBeleHUsT  TeopeThueckoro  udusnueckue IIPUHIINIIB]
MCCJIEIOBAHMUSI B AKCIIEPUMEHTAIBLHOTO paboThI AEKTPOHHOTO
COOTBETCTBYIOILIEH MCCIIEIOBaHMS B cepeMHUKpOCKOIIa. OcHoBB]
00yacTy 3HaHUN U npodeccnoHalbHOM 1eATENbHOCTH. [BaKYyMHOW TEXHUKUA. MeToib]
opopMIATH I1K-4.2 YdyactByeT B O(QOPMICHHUHMIOATOTOBKM OOBEKTOB s
[pEe3yJIbTaThI pEe3yJNbTaTOB  HCCJIENOBAaHUN  HMPJIEKTPOHHO-

MCCIIEJOBAaHUN U pa3paboTOK,  MOJIyYEHHBIX  MPUMHUKPOCKOMMYECKOIO aHAIN3a
pa3paboTok MPOBEICHUH Hay4yHBIX| YMeTb:

MCCIIE0BAHUI B cdepellpoBoauTtsb

Mpo¢eCCHOHATBHON IEATETLHOCTH
I1K-4.3 Bnageer HaBBIKAMHA
paboThI C COBPEMEHHBIM
IpHOOPHEIM 000PYJOBAHHEM,
MeToJlaMU 00paOOTKH U aHaIHU3a
MOJIyYEHHBIX Pe3yJIbTaTOB
Hay4HBIX HCCIIEIOBaHUN B chepe
npodecCHOHAIBHOM e TeTbHOCTH

MeTayuTorpapuIeCcKuii  aHaau3
METAILJIOB i CILIaBOB.
[IpoBOIUTH HA3MEPECHUS]
MUKpOoTBepaoCcTH. [IpoBoaUTH
MpoOOMOATOTOBKY  OOBEKTOB
i1 3JI€KTPOHHO-
MUKPOCKOITMYECKOTO aHaIn3a.
PaboTtaTh ¢  BaKyyMHBIMH|
ycranoBkamu BYII1-4 u BVYII-
PaboTtaTh C  DIIEKTPOHHBIM|
MUKpOcKorioM OM-125
Bnanets:
MeTogukamMu
0O0BEKTOB

IIOAT'OTOBKU
1
)41

METaIOrpaGuIeCcCKOTO




PIEKTPOHHO-
MHKPOCKOITMYECKOTO aHaJIN3a.
Bnanets
MHCTPYMEHTAJIbHBIMU
METOJaMH HCCIICIOBAHUS
CTPYKTYpPBbI METaJJIOB "
CIIIaBOB.

[1K-5.

Cnocoben
IPOBOJIUTH paboTy
1o o0paboTKe H
aHAJIN3Y HAYYHO-
TEXHUYECKOU
uHpOpPMALIUHU U
pe3yJbTaToB
HCCIICIOBAHUM.

IMK-5.1. Opraam3yer cOop #
M3y4eHUE Hay4YHO-TEXHUYECKOMH]
nHbopManuu 1o TeMe
MCCIIeIOBAaHM U pa3paboTOK.

IMK-5.2. AwuHanu3upyer Hay4HbIE]
ITaHHBIE, pe3yIbTaThI
OKCIIEPUMEHTOB U HaOMIOJIeHUIl B

COOTBETCTBYIOIICH 007aCTH 3HAHUM.

Bnanets:

TEXHOJIOTHSIMU
IIPOEKTUPOBAHUS U
OpraHu3aIu
o0pa3oBaTeNbHOI cpeabl;
TEXHOJIOTHEN peleHus

busnyeckux 3a1a4 u
aHaJIM3a CUTyalul;
YMmerTs:

OCYLLECTBIIATH
TEOPETHUECKOE
MOJICJINPOBaHUE
(hu3HUECKUX MPOIIECCOB U
SIBJICHUH; BBISIBIISATD U
aHaJIN3UPOBAThH
KaueCTBEHHbBIC U
KOJIMYECTBEHHBIE
XapaKTEPUCTUKU
(u3nuecKux 0OHEKTOB;
3HaTh:

CYIIHOCTb U 3HaY€HUE
M3y4aeMOU TUCUHUIIIAHBL
00BEKT, MPEeIMET, OCHOBHBIE
GyHKIIMHA, METOBI,
KaTeropuH; COBPEMEHHbIE
TEOPHUH BOCTTUTAHUS U
00y4YeHHMsI; CYyIIHOCTh
MOJEPHHU3ALUNA POCCUUCKON
CUCTEeMbI 00pa30BaHHUS.

[1K-6.

Cnoco6HOCTh
MOHUMATh U
UCIIOJIb30BaTh Ha
NPaKTUKE
TEOPETUUYCCKHE
OCHOBBI OpraHU3aI|K
U TUTaHUPOBAHUS
buznuecKux
HCCIeI0BaHUuN

ITK-6.1. O0nagaeT MOTHUBALIMEN K
MPOEKTHOM JIEATEIILHOCTH,
00J1a1a€T CIIOCOOHOCTSIMH,
HEOOXOIMMBIMU TS
caM000pa30BaHUs U
MpoeCCUOHATLHOTO POCTa.
[TK-6.2. O0nagaeT roTOBHOCTHIO K
YYACTHIO B TIOJITOTOBKE MPOCKTHOM
ITOKYMEHTAIIUH, B TOM YHCIIE C
MCIIOJIb30BAHUEM CPEIICTB
ABTOMATH3HPOBAHHOTO
IPOCKTUPOBAHUS U
BBIYHCITUTEIIBHBIX TPOrPAMMHBIX
KOMILICKCOB, COBPEMEHHOTO
IMPOrPaMMHOTO O0OCCIICUEHUS, B TOM
YKCIIC TEKCTOBBIX PEIaKTOPOB U

Bnaners:

TEXHOJIOTHUSIMHU
MIPOCKTHPOBAHHMS
OpTraHu3aIuu
o0pa3oBaTeNbHOI cpeabl;
TEXHOJOTHEH pelIeHus

bU3UYEeCKUX 3a71a9 U
aHaJIM3a CUTYAIIHiA;
YMmeTs:

OCYILIECTBIIATh
TEOPETUIECKOE
MOJICTTHPOBAHUE
(bU3UYECKUX MPOIECCOB U
SIBJICHUU; BBISBIISITH U
aHAIU3UPOBATh
KaueCTBEHHBIC U

rpaguIecKuX MpOrpaMMBl.

KOJIMYCCTBCHHBIC




IMK-6.3. Brameer coBpeMeHHBIM
[IPOrpaMMHBIM OOECIICUCHHEM, B
TOM YHUCJIE TEKCTOBLIMU
peraKkTopamMu U rpapHUeCKUME
[IporpaMMaMu, CpeICTBaMH
[TOJITOTOBKH 0030POB, OT3BIBOB,
OTYETOB, 3aKIIOUCHHUI.

[1K-6.4. 3HaeT MIPUHITUTIB
opraHu3anyu paboThl B KOJIJICKTUBE
IMPOCKTHPOBIIIUKOB.

XapaKTEPUCTUKU
bU3HIECKUX 00HEKTOB;
3HAaTh:

CYILIHOCTb U 3HAYEHUE
M3y4aeMOU JUCUUILINHBL
00BEKT, MPeIMET, OCHOBHbIE
(yHKITUU, METOJIBI,
KaTeropuH; COBPEMEHHbIE
TEOPHUH BOCIUTAHUS U
00y4eHus; CyIIHOCTb
MOJICPHU3ALUU POCCUNCKON
CUCTEeMbI 00pa30BaHMs

4. CTpyKTypa U coJep:kaHHe TUCHHUILUINHBI «MeToAbl HCC/IeJOBAHNUS TBEPAbIX TeJD)

4.1. CTpykTypa AucuunainHbl (MoayJas) «MeToabl Hccjie10BaAHUS TBEPAbIX TeJD)

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTaBIsAET 4 3a4eTHBIX equHuIl, 144 yacos.

Kype 3
CemecTtp o)
Bcero yueOHBIX 4acOB TPYAOEMKOCTH 1444
Bcero ayauTopHbIX 4acos, 68 u
B TOM YHCIIE:
Jlexium 36 1
IIpakTHUecKuX 3aHATHI
JlaGopaTOpHBIX 3aHATUH 324
CamocrosiTenbHas paboTa CTyIeHTOB 76
DopmMa KOHTPOJIS 3auer
Ne Buabl yuyeOHOIli pabGoThl, BKiIWO4Yasg DopMbI TeKylIero KOHTPOJIsA
/i CAMOCTOSAITEJbHYI0 PaldoTy CTYAeHTOB HYyCHeBaeMOCTH (no Hedenam
TPY/I0eMKOCTh (B Yacax) cemecmpa)
K ®opma NMPOMEXKYTOYHOM
OHTAKTHAas CamocrosiTenb- aTTecTaumu (1o cemecmpam)
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1. JedekThl KPUCTAVIHYECKOr0 CTPOCHUA U (PU3HYECKHE CBOMCTBA KPUCTAJLIOB.
1.1. | Knaccuduxkanus gegextoB. | 5 2 | 1 1 2 2 +
1.2. | IInoTHOCTH u SHEpTrusy
P s 1 2] 1 12 2 + +
oOpa3zoBaHMs TOYECUHBIX




1.3 |13 Croco0bl  co3maHus 519 1 1 5
HEPABHOBECHOTO  COCTOSIHHS:
2. JInHeiiHbIe 1e(eKThl — INCJIOKANMH.
2.1 | IIpennoceuiku OSBJIEHUSA
pedl ! 5021 1 3
TEOpUH JUCIIOKAIUI
2.2 | Onucauue KpaeBou u
BHUHTOBOW  JHUCJIOKALIUHA  C
5121 1 3
HUCIIOIL30BaHUEM BEKTOPA
broprepca.
2.3 | IBy>keHUE OUCITOKAITUI. 5121 1 2
OnpeneneHue IMOBEPXHOCTH
2.4 peal p 5121 1 3
CKOJIBKEHUS.
3  |Ynpyrue cBoOMCTBA JMCIOKAIMI
KOMIIOHEHTEI HAIPSKEHUS —
3.1 p 54| 2 2 2
TEH30P HANPSHKCHUH
3.2 | IlpaBuio dpaHka. 5121 1 3
4  |IByMepHbIe MOBEPXHOCTHBIE Ne()eKThl B KPUCTALIAX
edexTsl IMIAKOBKH 5
a1 |Aed y 5 2 1 1] |2
ITBOMHMKOBBIC TPAHHIIBI.
5 [[loHsITHSI MAKPO- 1 MUKPOCTPYKTYPbI
Pazmuunrie
KPUCTALTNYCCKHE COCTOSHUS,
5.1 [xapakrtepusyromuecss pasHoi| 5 | 3 | 2 1 3
CTCTICHBIO KPHUCTALTHIESCKOTO
COBEpIIICHCTBA
[Ipenenst
MPOCTPAHCTBEHHOTO
5.2 |paszpemieHus mpul 5 2] 1 1 3
KCCIIETOBAHUH CTPYKTYPBI
MaTepHUaJIOB
6 |MuHKpOCKONMHYECKHE MEeTObl MCCJIeI0BAHUSI MUKPOCTPYKTYPbI
Merto n30MpaTEeILHOIO
6.1 8 p 5021 1 3
TpaBJICHUS
7 nppaKIMOHHbIE METOAbI HCCJIETOBAHNS CTPYKTYPHI BellleCTBA.
CpaBHUTEIBHbBIE
XapaKTePUCTUKN
€HTI€HOBCKOTO
71 P : 54| 2 2 3
DIIEKTPOHOTPAPUIECKOTO |
HeHTpoHOTpadgrIecKOro
METOJIOB UCCIIEIOBAHUS.
8 [Teopusi indpakuun KOPOTKOBOJIHOBOI0 M3JIyUYeHHs] HA KPHCTAJLIAX.
I'eomerpuueckas TEOPHUS]
8.1 p P 5 121 1 1 3
mudpakuy Ha KpUcTalie.
HuTepdepenuonnas
8.2 pdepenn 521 1] |2
(bYHKIHS B €€ aHAn3
IIpencrasienue 0
nbpakny Ha KPUCTAIE KaK
g3 fHbpaxn p 53] 2 1] |3
OTpQXEHHUSI  OT  ATOMHBIX
MIOCKOCTEH
9 |MHTEeHCHMBHOCTH IM(PPAKIHMOHHBIX JIyUei




Kunemarnueckas TEeOpUs|

9.1 paccesHus Ha atome, aTomHas] 5 | 2 | 1 1 3 3
AMIUIMTY/A U €€ BBIYUCIICHUE

9.2 | CTpyKTypHasi aMIUIUTYJa. 5121 1 2 2

10 Paexktponorpadus

101 Ocobennoctu  AUGPAKITUH 519/ 1 1 3 3
SJIEKTPOHOB B KpUCTAJLIAX.

102 BriBo ocHOBHOM (hopMyJib 53] 2 1 5 2
bieKTpoHOorpaduu

103 CumMeTpuss U MHIULUPOBKA] 502/ 1 1 5 9
TOYECUHBIX JEKTPOHOTPAMM.

11 [PeHTreHorpa¢usi KpUCTAJINYECKHUX 00Pa30BAHMIA.

111 PentrenoBckuit (hazoBbIii 519/ 1 1 5 2
QHAJIN3

11.2 Penrrenoananus TBEPIBIX 5121 1 3 3
aCTBOPOB

11.3 Judpaxknus Ha KpucTauiax 5 1 1 5 2
MaJIbIX pa3MepoB

12 [DJIeKTPOHHO-MHKPOCKONHYECKHIl METO/ HCCIeJ0BAHUS
Teopus 3JIEKTPOHHOA

12.1 MUKPOCKOTTHYECKOTO 53| 2 1 3 3
KOHTpacTa

122 Mukpomudpakmust u  ee 512/ 1 1 5 9
pUMEHEHHE
Kunematnueckas Teopus]|

12.3 koHTpacra Ha 5 |2 | 1 1 3 3
HECOBEPILICHHBIA KpHCTAILIIAX

13 Metoabl 1u¢GpaKIHOHHONH MUKPOpPEHTreHOrpaduu, MxX KJIaccu(puKanms
Metoapl, OCHOBaHHBIE HAQ|

13.1 pcnonp3oBanun npomeamero S5 | 2 | 1 1 3 3
myyKa

13.2 TpaHCMUCCHOHHBIM  METO[ 5121 1 5 5
bepra-bappera
Bcero 68| 36 32 76 76

4.2. Copepxanne TUCUMILIMHBI (MoxyJisl) «MeToabl HCCIEI0BAHUA TBEPABIX TeJD)

1. JledekThl KPUCTANINYECKOTO CTPOEHUS U PU3NYECKHUEe CBOICTBA KPUCTAJLIOB.
1.1Knaccudukanus nedexron. Toueunsie, mpoctbie nedekTsl. [IpocThie aedeKThI, KOMIUIEKCHI

TOYEUHBIX J1e(DEKTOB.

1.2 TInoTHOCTH U SHEprus oOpa3oBaHUs TOYEUHBIX JE€(PEKTOB B KpUCTa/UIaX. ToyeuHble Ae(eKTh
B TEPMOJAMHAMHUYECKOM PaBHOBECUHU 1 HEPABHOBECHOM COCTOSTHUH.

1.3 CnocoObl co3/1aHUsI HEPAaBHOBECHOTO COCTOSIHMA: IUIacTHUecKas Jedopmarusi, 3akaika,
o0myuenue. Toueunble 1e(eKThl B MOHHBIX KpUCTAJIaX U B KPUCTAIUIAX MOJIYTPOBOJHUKOB

2. Jluneiinble 1edeKTbl — THUCIOKAIUH.

2.1TIpenmochUTKA MOSIBIICHUS TEOPUH JAUCIOKAINH (MOJIen 00pa30BaHus AUCIOKAINI ), KOHTYD

u BeKkTop broprepca. IuBapuanTHOCTB BekTOpa broprepca.

2.2 OmnucanWe KpaeBOW W BHHTOBOW JHMCIOKAIlMA C HMCIOJIB30BaHMEM BekTopa broprepca.

[IpaBuio 3HakoB. [1onHBIE U YaCTHYHBIE TUCIOKALUH.

2.3/IBrmkeHne  THUCITOKAIU.

HEKOHCEPBATUBHOE (IIEPEMOJI3aHHE).

KoHcepBatuBHOE JIBIKEHHE (CKOJBXKEHHE) JHUCIOKAIMA H




2.4 OrmpeneneHue TOBEPXHOCTH CKoubxkeHusa. llpusmarmueckass auciokanus. CBsizb
CKOJIBXKEHUsSI ¢ TIacTudeckoil aedopmanmeit. Ilomepeynoe ckonbkenne. CKOPOCTh JBHKCHUS
IUCIIOKAILUN.

3.  Ynpyrue cBoiicTBa ITHCI0OKALMIA.

3.1 KoMIOHEHTHI HanpsHKeHUs: — TeH30p HanpspkeHuid. [lone HanpsHKeHUi BUHTOBOM U KpaeBOM
JUCIIOKAIMi. YTpyrasi SHEpIrusl JUCIOKALUH.

3.2 IlpaBmio ®panka. Cuna, naedcTByromas Ha AuclIokanuio. JIMHeiHOe HampshKeHue
YCIIOKALIMI.

4. JIBymMepHbIe NOBEPXHOCTHBIE 1e()eKThl B KPUCTAJLJIAX.

4.1 JledbexkTbl YMakOBKM M JBOMHUKOBBIE TIpaHUIbl. ['paHUIBI 3epeH — MAaJOyrJiOBbIE H
0OJIbIIICYTTIOBBIE DHEPTUS TPAHUI] U UX MTOJABUKHOCTD.

5. IloHsATHSI MAKPO- U MUKPOCTPYKTYPHI.

5.1 Pa3znuuHble KPUCTAUNIMYECKHE COCTOSHHUS, XapaKTEPU3YIOIIUECS pa3HOM CTENEeHbIO
KPUCTAJUIMYECKOT0 COBEPILIEHCTBA: MOHOKPHUCTAILI, MO3aWYHBIM MOHOKPUCTAJLI, OPUEHTUPOBAHHBIN
HOJIMKPUCTAILT — TEKCTYpa, MOJIUKPUCTAILI.

5.2[1penensl MPOCTPAHCTBEHHOTO pa3pelleHus MPU HCCIENOBAHUU CTPYKTYphl MaTepHUajoB U
KJIaccu(UKausi METOIOB HCCIIEIOBAHUS 110 3TOMY TTapameTpy.

6. Mukpockonuyeckue MeTOAbI  HMCCJIeI0BAHUSI  MHUKPOCTPYKTYPbI  (ONTHYECKas
MUKPOCKOTINS, yneTpaduoneToBas U UH}paKkpacHas).
6.1Metox u30UpaTENLHOTO TPABJICHHS, METOJ JACKOPUPOBAHUSA — METOAbl U3y4eHUs NePEKTOB B
KpUCTalaX.  DJEKTPOHHO-MUKPOCKOIHMYECKUI  METOJ  HWCCleAoBaHUS  (IudpaknuoHHAS
MHUKPOCKOIIHS ).

7. JudppakunoHHbIE MeTO/IbI HCCJIeI0OBAHMS CTPYKTYPBbI BellecTBA.
7.1CpaBHUTENBHBIC XapaKTEePUCTUKU PEHTI€HOBCKOTO, 3NEeKTpOHOrpaduuecKoro u
HEUTpOHOTpahUIecKoro METOI0B HCCIIe0BaHNUs. FIX BO3MOKHOCTH, IOCTOMHCTBA M HEAOCTATKH.

8. Teopus Auppakunu KOPOTKOBOJIHOBOI0 U3JIyYeHUs Ha KPHCTAJLJIAX.
8.1 Teomerpuueckass Tteopuss nudpaknuu Ha kpucramre. Judpaknowss Ha OITHOMEPHOM

MEePUOIUYECKOM psne "3 paccenBarOIINX LIEHTPOB.
8.2 WHarepdepennmonnas (GyHkmus u ee aHanu3. VHTephepeHIUs Ha TPEXMEPHOW peIeTKe.
YpaBHeHus Jlayn Hu ux reOMETPUYECKU I CMBICII.

8.3 IlpencraBneHne o nupakiud Ha KPUCTAJUIE KaK OTPAKEHUS OT ATOMHBIX IIJIOCKOCTEH.
®opmyna Bynega-bperra u ee cBs3b ¢ ypaBHeHUsMH Jlay».

9. MHHTeHCHUBHOCTH TU(PPAKIMOHHBIX Jy4eii.

9.1 Kunemarnyeckas TeopHs paccesiHHs Ha aToMe, aTOMHas aMIUIUTYyAa U €€ BBIYMCIICHHUE.
Paccestnue anemeHTapHOM sTUEHKON KpUcTasuia. 9.2
CrpykrypHas ammuutyna. CuMmMeTpus AudpakimoHHON KapTUHBL. 3akoH Ppuaens.

10. DaexTpoHorpadus.

10.1 OcoOeHHOoCTH JU(pPAKUUU DBJIEKTPOHOB B KpUCTaulaXx. ['eomerpuueckas Teopus
AIIEKTPOHOTPAMM.

10.2 BriBox ocHOBHOHM (opmyinbl anekrpoHorpaduu. Tumbl snekrpoHorpamm. OnucaHue HX C
MOMOIIbI0 OOPaTHOH pelIeTKH.

10.3 Cummerpus U MHAMLUPOBKA TOUYEUHBIX AJIEKTPOHOTPaMM. DIeKTpoHOrpamMmMbl ¢ Kukyun-
JVHUSMU, UX IPAMEHEHHE.

11. Pentrenorpadgusi KpMCTAJLIMYECKUX 00pa30BaHMIi.

11.1 PentreHoBckuil (a3oBblii aHanM3 (KOJMYECTBEHHBII W KaueCTBEHHBIN). MeTosl
BHYTPEHHET0 3TaJOHa ¥ TOMOJIOIMYECKHX Tap.

11.2 PeHTreHoaHanw3 TBEpPAbIX pacTBOpOB. 3akoH Berapma. OmnpeneneHne TpaHMII
pacTBOPUMOCTHU. YTOPSAOUYEHHBIE TBEPBIE PACTBOPHI (CBEPXCTPYKTYpHI). Pacnan nepechleHHbIX
TBEPJIbIX pacTBOPOB. PeHTreHorpadust HanpsKEHHOTO COCTOSTHMUSL.

11.3 dudpakuus Ha KpucTauiax Manbix pazMepoB. Llupuna u npoduis nHTEpHEPEHINOHHBIX
JIMHHUM OT moJuKpucTaumdyeckoro nopomka. opmyna Censikosa-Illeppepa.
12. D1eKTPOHHO-MHKPOCKONMUYECKHIT MeTO UCCae0BAHMA.



121 Teopus  3JIEKTPOHHO-MUKPOCKOMHMYECKOTO  KOHTpacTa. MeToIsl  3JIEKTPOHHOU
MUKPOCKOIIUU: TPAHCMHCCHOHHBIE (Ha IPOCBET), METOJ MpPsIMOro paspelieHus, mMeroa Myapa,
MeTOJ TU(PPaKIHOHHOTO KOHTPACTA.

12.2 Muxkponudpakimuss u ee mnpuMeHeHue. KuHematmdeckas Teopus AUGPAKIIMOHHOTO
KOHTpacTa Ha COBEpPUICHHBIX KpUCTaUIaX. MeToJ  aMIUIMTYJHO-(a30BBIX  JAHarpamM.
12.3 Kunemaruueckass Teopusi KOHTpacTa Ha HECOBEpLICHHBbIH Kpucramiax. OmnpeaencHue
HalpaBJeHus BeKTopa broprepca. YpaBHeHUE THHAMUYECKON TEOPUU XOBU-Y IaHA.

13. Metoanl audpakunoOHHOM MHUKpOpeHTreHorpaguu, UX KJaaccupuranmsi.
13.1 MeTo/bl, OCHOBaHHBIE HA UCTIOIB30BAHUY MPOLIE/IIIETO ITyYKa

13.2 Tpancmuccuonnsiii Meron bepra-bappera. Meroa aHOMaJbHOTO MPOXOKACHUS — METO/T
bopmana.

5. O6pa3oBarejibHbIE TEXHOJIOTHHI

[Ipu peanuzanuu NOPOrpaMMbl JUCHMIUIMHBI  «MeETOABl HCCIIEOBAHUS TBEPABIX  TE»
UCIIONIB3YIOTCS Pa3IMyHbIe 00Pa30BaTENbHBIE TEXHOIOTHH:

- IPU YTEHUU JIEKIMI HCIOJIb3YeTCs] MYJIbTUMEIUMHBIC TEXHOJIOTHMH M Pa3JIMYHbl HATJISIIHBIC
IpUOOPHI,

- MPAKTUYECKUE 3aHATHUS IPOBOJATCS C UCTIOIB30BAHUEM HATJISAIHBIX MPUOOPOB, KOMITHIOTEPHBIX
KJIaCCOB (KOMIIBIOTEPHOE MOJICITUPOBAHHE);

- caMmocTosiTelbHasg paboTa CTYIEHTOB IpeaycMaTpuBaeT padOTy IOJ PyKOBOJICTBOM
npenojaBaTeneil B BUA€ KOHCYJIbTALUN, a TakKe MperoyiaraeT UCIoib30oBaHue (HOHIOB HAYUHO-
TEXHUYECKOH OHMOIMOTEKH, COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTUH C TPHUBICUYCHUCM
KOMIIBIOTEpa KaK CpeJICTBA YIIpaBJiIeHUs HH(OpMAaLIUEH.

[InpoKo HCIONB3YIOTCS B YIEOHOM TPOIIECCE aKTUBHBIC M MHTCPAKTUBHBIC (DOPMBI TIPOBEICHUS
3aHATHH B COYETAaHWU C BHEAyAUTOPHOH paboToi ¢ 1enbio (QOpMHPOBAHUS U  Pa3BUTHA
po)eCCHOHANIBHBIX HAaBBIKOB 00yJaromuxcs. B pamkax yuyeOHOro Kypca npeaycMOTpeHbl MacTep-
KJIACChI 3KCIEPTOB U CIIELIMAIUCTOB

6. YuyeOHO-MeTOaHM4YecKOe o0ecleyeHHe CAMOCTOSITEJILHOW  PadoTbl  CTY/IEHTOB.

OuneHovHble Cpeacrea 1Jisi TEKYLIEro KOHTPOJIsA yClI€eBaAaeEMOCTH, l'[pOMe)KyTO‘{HOi/i aTrrecraunmumn
o uTOraM OCBOCHHUSA JUCHUIIJIMHBI.

6.1. Ilian camocTosiTe/ILHOM PadOTHI CTY/IEHTOB

[No Tema Bun 3aganue Pexomennyemasi| KommuectBo
HE/T. CaMOCTOSTEIIHEHO auTepaTtypa 4acoB
i paboTHI
1 [ToaroTOBUTH TOKJIAT
ITpenmoceTkn o TeMe
pel Pa6oTa B .
MOSIBJIIEHUSI TEOPUU «IIpeanoceuiku 3;4 2
o OoubInoTeKe
JIACITOKAIUI TTOSIBJICHHSI TCOPHUHN
JUCIOKAITH)y
2 IToaroroBuTs HOKIIA
Pa6oTa B .
ITpaBuiio dpanka. o treMe «lIpaBuio 3;4 2
ouobImoTexe.
PpaHkay

3 I[ToAroToBUTH JOKIAL

Pentrenosckuii Pabora B 10 TEME 123 9
¢a3oBbIil aHATH3 6ubnuorexe «PeHTreHoBckuit ”
(ha30BBIN aHATIU3Y

4 Teopus Pa6ora B JoKmaz 1o TeMe: 2:3:4 2




AIIEKTPOHHO- oubnuoreke, «Teopus
MHUKPOCKOITHYECKOT pabora B AIIEKTPOHHO-
0 KOHTpacTa 7a00paTOpUu | MHUKPOCKOIINYECKOTO
KOHTPACTa»

6.2. MeToauuecKkue YKa3aHUus 110 OPpraum3anuu CaMOCTOSITEIbLHOM paﬁoTbI CTYACHTOB

CamocrosTenpHas paboTa 00yJaronuXxcs SBISIETCS COCTABHOM YacThi0 yueOHOM paboThl 1 UMEeT
LIEJIBIO 3aKpeIIeHHe U yriryOneHue

CocTtaB caMOCTOSATENLHOM PaOOTHI:

1. IToarotoBka K JIEKLIMOHHBIM 3aHATUSIM:

- YTeHHUE TeKcTa (yueOHUKa, TIEPBOUCTOYHUKA, JOTIOJHUTEIHLHOM TUTEPATyPhl U T.11.);

-COCTaBJIEHHE IIaHa TEKCTa, Tpapuueckoe n300pakeHNe CTPYKTYphl TEKCTa, KOHCIIEKTUPOBAHUE
TEKCTA, BBIMUCKA U3 TEKCTa U T.J.;

- paboTa ¢ KOHCIIEKTOM JICKIUHY;

- IOJITOTOBKA BOTIPOCOB JIJIsl CAMOCTOSTEIBHOTO H3YUYCHHUS

2. IToaroToBka K NpakTUYECKUM (CEMUHAPCKUM) 3aHATUSAM:

- paboTa co CripaBOYHHKAMH U JIp. JTUTEPATYPOii;

- 3aI10JIHEHUE paboyei TeTpanu;

- TOATOTOBKAa MYJIbTUMEINA NPE3CHTAllMd M JOKJIAJ0B K BBICTYIUICHHIO Ha MPAKTUYECKOM

3aHATHH,

3. IloaroroBka K JIaOOpPaTOPHBIM 3aHATHSIM:

- paboTa co CrIpaBOYHUKAMU H JIp. JTUTEPATYpPOii;

- (hopMupOBaHHE OTYETA O BHIMIOJIHEHUH Ja00PATOPHOTO 3aHSITHUS;
- TMOATOTOBKAa MYJbTHMEAMA TMPE3CHTAUN M JOKIAJ0B K BBICTYIUICHHIO MO pe3yjbTaTamM

71a00pPaTOPHOTO 3aHSITHS;

4. IlonrotoBka K MpOMEKYTOUHON aTTECTALUU:
- IOBTOPEHHUE BCEro y4eOHOro Matepuasia JUCIUIUIUHBI
- aHanuTH4YecKas 00paboTKa TeKCTa;

5. IIpoune BubI paboT:

HAYYHO-UCCJICA0BATCIILCKAA pa60Ta (Haqua;I CTaTbs, AOKJIAId, pe(pepaT).

6.3. Martepuanbl JJsi NPOBEACHUS TEKYIIero M IMPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM

CTYAE€HTOB

Konmponws oceoenus komnemenyuil

Ne Bun xonTpons KonTponupyemblie TeMbl (pa3zenbl) Komnerennum,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS

1 Komnoksuym Jedextor kpucrammnueckoro| [1K-3, ITK-4, TTK-5, [IK-6
CTpoeHHsT W (U3HYECKHEe CBOICTBA
KPHUCTAJJIOB.

2 Komnoksuym Jluneiinbie nedextsl — nqucnokamuu. | T1K-3, ITK-4, TIK-5, TIK-6

3 KOJ‘IJ‘IOKBI/IYM anyrne CBOMCTBA JUCIOKAIIUN HK-3, HK-4, HK-S, T1IK-6

4 Konnoksuym [lonsarus Makpo- | IIK-3, I1IK-4, [1K-5, T1IK-6
MUKPOCTPYKTYPBI

) Komnoksuym Teopus mudpakumy  [1K-3, T1IK-4, TIK-5, [1K-6
KOPOTKOBOJIHOBOI'O ~ W3JIy4EHHUS  HAa|
KpHUCTaIax.

6 Komnoksuym WnutencuBnocts  audpaxmumonnsx| [1K-3, TTK-4, [IK-5, I1K-6
yqeit

7 Konnoksuym DnekrpoHorpadus I1K-3, I1K-4, TIK-5, TIK-6




Marepuansl Uil NPOBEAEHUS TEKYILIEro KOHTPOJA 3HAHUM M IPOMEXYTOYHOM aTTeCTallUH
COCTaBISIIOT OTHENbHBIA NOKYyMEHT — @OHJ OLECHOYHBIX CPEACTB IO IUCHUIUIMHE MeTonsl
UCCIIE0BAHMS TBEPABIX TEID).

BOITPOCHI JIsI CAMOIIPOBEPKH U INIOAI'OTOBKU K INPOMEXYTOYHOMY
KOHTPOJIIO.

1. Toueunble pgedekTbl: MHPOCTbIE W  HMX  KOMIUIEKCHl. TodeuHble  JedeKTsl B
TEPMOJIMHAMHYECKOM PAaBHOBECHU. DHEPTUsl 00pa30BaHUS TOYCUHBIX AE(PEKTOB M UX PABHOBECHAs
KOHIIEHTpalusi. DHeprusi o0pa3oBaHUs TOYEYHBIX AE()EKTOB M MX PABHOBECHAs KOHLEHTpALMS.
Crioco0bI co371aHnss HEPaBHOBECHOTO COCTOSIHUSL TOYEUHBIX JE(PEKTOB.

2. IlpennocbulkM MOSIBIEHHS TEOPHM JHUCIOKAUMH. OKCIEpUMEHTalbHOE HaOIroAeHue
IUCIIOKAIUN.

3. JluneitHbie n1edEKTHI — TUCIOKAIIHH.

4. Kontyp u Bektop broprepca. Omnucanue KpaeBo UM BHUHTOBOM JAMCIOKAIMi ¢
UCIIOJIb30BaHUEM BeKkTOopa broprepca.

5. KoncepBatuBHoe nBWXKeHHE (CKOJIbXKEHUE) nuciokanuid. OmnpeneneHue MOBEPXHOCTU
ckonpxeHus. [Ipusmarndeckas auciokanuil. CBs3b CKOJIBXKEHMS C IUIACTHYECKON aedopmaruei.
Haubonee Baxxuble cucteMsl ckoibxenus B ['TIK kpucramnax.

6. Ilepenosn3anue nucinokanuii. MexaHu3M oOpa3oBaHMs MPU3MATHYECKUX IMCIOKALMOHHBIX
NETEJIb U TeTUKOUAATIBHBIX TUCIOKALIUM.

7.  OcoOeHHOCTH TUCIIOKAIMH B MOHHBIX KPUCTAJUIAX.

8. Terpasap Towmmcona. Ero mpuMeHeHue [UIsi ONMMCAHUSA IUCIOKAIMA M JAUCIOKAIIMOHHBIX
peaKIuu.

9. VYmpyrume cBoiictBa auciokauuii. [lome HampspkeHWH U ynpyras SHEpPTus KpaeBOi
JUCIIOKALINN.

10. Tlose HampspKEHUH U yIIpyTast SHEPT U BUHTOBAS IUCIIOKAIUH.

11. Vmpyras sHeprus cmemanHoi qucinokanuu. [Ipasuno dpanka.

12. Cuna, neiicTByromas Ha quciokanuto. JInHeHOe HaTsSHKEHUE TUCITOKAITHA.

13. B3aumogeiicTBue B3aUMHO MapajUleJIbHBIX  KpaeBbIX  Juciokanuid.  OOpa3oBaHue
MaJIOyTJIOBBIX TUCIOKALMOHHBIX TPaHMII.

14. BszaumogeiicTBue napajuieiabHbIX U B3aUMHO MEPIEHUKYIISPHBIX BUHTOBBIX TUCIOKAIIUH.

15. ManoyrioBsle (MO3anyuHbIE) AUCIOKAIIMOHHBIC TpaHuIlbl. Monens broprepca. Onpenenenue
yriaa pa3opueHTanuu OJOKOB Mo3aukH. Poib Mo3anmuHOCTH oOpaslia B 0Opa3oBaHHWU TOYEUHBIX
AIIEKTPOHOIPAMM.

16. BzaumogeiicTBre qUCIOKaIUii CO CBOOOAHON TOBEPXHOCTHIO.

17. Pazmuoxenue aucinokanuid. Ucrounnk dpanka-Puna.

18. OGpazoBaHue qUCIOKALUA.

19. Meton w30upaTeNbHOTO TpPaBICHHUS JUISI  HM3YYCHHS JHUCIOKAIMOHHOW CTPYKTYpPHI
KpPHUCTAJIJIOB.

20. Xox mydeil B 2JIEKTPOHHOM MHKPOCKOTIE U 3JeKTpoHorpade. BozMokHOCTH 3THX TIPHOOPOB
JUIS CTPYKTYPHBIX HccieloBaHUNA. MUKpoIudpakius, ee IpuMeHEeHue.

21. JludpakuvoHHBIE METOABI HWCCIEAOBaHUS KpUCTaioB. OcoOEHHOCTH  TU(pPaKIUN
AJIEKTPOHOB B KPUCTAJJIaX [0 CPAaBHEHUIO C PEHTTE€HOBCKUM METOJIOM.

22. Tumer  dnexTpoHOrpaMM. TouedHble  JNEKTpoHOrpaMMbl. CHMMETpUST  TOYEYHBIX
3JIEKTPOHOIPaMM, UX pacuInPpoBKa, IPUMEHEHHE.

23. Meton Jlebas B peHTreHOTpaduu.

24. DnekTpoHOrpaMMa OT MOJIMKPUCTAIIIA, pacIu(ppOBKa U IPUMEHEHHE.

25. Merop Jlays B peHTreHorpadum.

26. IlomydeHue 31EKTPOHOTPAMM OT TEKCTYPHUPOBAHHOTO 00paslia M UX UHIULIMPOBAHHE.

27. Judpakmus Ha KpucTauiae 1 oOpaTHas perieTka.

28. CTpyKTypHas aMIUIUTyJa, CTPYKTYpHBIH QaxTop. VHTerpanabHbIl 3aKOH IMOTacaHus s
MPOCTEUIIUX CTPYKTYP.



29. Yuyer pa3mepoB U BHeWHeH (opMbl KpucTamia (IpU PacCMOTPEHUH TU(PPAKINOHHBIX
SIBJIEHUW B KpUCTAJLIIE.

30. OcHoBHas popmyia 37eKTpoHOTpauu, ee MpUMEHEHHE.

31. MetoJ periuK B 3JIEKTPOHHONH MUKPOCKOIIUH, €r0 IPUMEHEHHE.

32. JlnuHa BOJNHBI 3NEeKTpoHOB. OrmpeneneHue JUIMHBI BOJHBI 10  BJIEKTPOHOTPaMMe.
Pa3peniaromas cnocoOHOCTh 3JIEKTPOHHO-MUKPOCKOITUYECKOTO METO0/1a UCCIICJOBAHMS.

33. DnexrponorpamMmsl ¢ Kukyun-nmHUsIMH, UX TPUMEHEHHUE.

34. Meron mudpakIMOHHOTO KOHTpacTa B JJEKTPOHHOM MHKpockonuu. K3o0paxkeHue
COBEPILEHHOTO KpHCTAILIA.

35. Knaccudukanus npsMbIX METOJOB HCCIEAOBAHMUS B DJIEKTPOHHOM MHKPOCKOIUH, HX
NPUMEHEHHE U BO3MOKHOCTH.

36. HaGmionmenue u wuccienoBaHUE JTUCIOKAUUMNA B AJIEKTPOHHOW MHUKPOCKONMUU (METOJ
TU(PPaKIMOHHOTO KOHTPACTA).

37. Habmronenne neeKTOB YIIAKOBKH B JIEKTPOHHOW MUKPOCKOIUU (METO JU(PAKIIMOHHOTO
KOHTpPAcTa).

38. Metoa ABYXKPUCTAIBHOTO CIEKTpoMeTpa. AHanu3 Npoduiisi HHTErpaabHOW HHTEHCUBHOCTHU
JUTSL OLIEHKU pa3MepOB KPHCTAILIIOB.

39. UnrencuBHOCTH MU PAKIIMOHHBIX MAKCUMYyMOB. MHOKUTEIN HHTEHCUBHOCTH.

40. YcnoBus BUAMMOCTH Je(PEKTOB KPUCTAIUIMYECKOTO CTPOCHHS B MeToie Meron
TUGPaKIIMOHHOTO KOHTPACTA B AJIEKTPOHHONW MUKPOCKOMHH B METO/Ie NU(PPaKIIMOHHOTO KOHTpAcTa
(O.M.).

41. JIudpaknus o Bynbdy-bparry. BeiBog dopmynsr Byneda-bparra u3 wmnTepnperamum
TU(PaKInU ¢ TPUMEHEHHEM O0paTHON PEIeTKH.

42. Tlnactuyeckue U XpyIKHe MaTepUaIbL.

43. YacTUYHBIEC U TIOJTHBIE TUCITOKAIIHH.

44, Kakye yaCTHUYHbIE TUCIOKAI[MM MOTYT ObITh B IUIOTHOYNaKOBAaHHBIX CTPYKTYpPaX.

45. JledhekThl yITaKOBKH BEIYUTAHUS, CIIOKEHHS, TBOWHHUKOBBIE TPAHUIIBI.

46. ManoyrioBble AU(PPaKIMOHHBIE TPAaHUILIBI.

47. ]Jlucrmokanuu HECOOTBETCTBUA.

48. 3akoH moracaHus /Ui IPOCTEHIINX CTPYKTYp KyOHMUECKOH CUCTEMBI.

49. HMuTepnpeTanus reOMETPUH PA3ITUYHBIX THIIOB JIEKTPOHOTPAMM C IpUMEHEHHEM 00paTHON
pELIEeTKH.

50. TlonsTHE TOMIEHHBIX U H3TUOHBIX KOHTYPOB KCTUHKITUH.

51. B pemeHun KakMX MaTepUAIOBEIYECKMX 3a7ad MOTYT OBITb  HMCIIOJIb30BaHbI
T(PPaKIIMOHHBIE METO/IBI HCCIIEIOBAHUSI.

7. YueOHO-MeTOAMYECKOE W MAaTepPUATbHO-TEXHHYECKOe olecrnevyeHue JAUCHUILIMHBI
(MonyJist) «MeToabl MCC/IeIOBAHUS TBEPABIX TeJ»

7.1. YueOHas aureparypa

1. Kynpssuesa P.B. «/ledekTsl B KpucTaniax, UX reOMETpuUs U CBOICTBay», yueOHOe rmocoodue.

2. IMHackonbekas M.II. «Kpucramtorpapus», M.B I, 1976, (temur 1, 2, 4, 8).

3. OpnoB A.H. «BBenenue B TeopHio aeeKTOB B KpHcTaliaxy», yueoHoe nocooue, M.B.I11.,
1983, (temsr 1 — 7).

4. Bainmreiin b.K. «CtpykrypHas anekrponorpadus», M., uza. AH CCCP, 1956, (tema 10).

5. Awmemunkc C. «MeToasl MpsMOro HaOMIOACHUS AUCIoKanuity, Mup, M., 1968 (temsr 10,
11).

JlomostHATEIbHAS
1. ®pugens XK. «Iucnokamum», M., Mup, 1967.



2. Ban-bropen /I. Jledexts B kpuctamiax», U.J1., 1967.
3. Vrerckmit JLM. «/ludpaknronnass 5>IeKTpOHHAsT MHUKPOCKOIHS B METAJIOBEACHUNY,

Mertannyprus, 1973.

4, $.C. Ymanckuii, FO.A. CkakoB, A.H. Hsanos, JI.H. Pacropryes,. Kpucramiorpadus
peHTreHorpadus u 3MeKTPOHHAs MUKpOCKomus, MockBa «Metammyprus», 1982..
5. JI. ®enpaman, . Maiiep, OcHOBBI aHajnu3a MOBEPXHOCTH M TOHKHX TUIEHOK, MoOCKBa

«Mupy, 1989.
6. .bpurrc, M.IL.Cux., AHamu3 MOBEPXHOCTHU

($oT031eKTPOHHOI crieKkTpockonuu. Mocksa, «Mup» 1987.

7.2. UnTepHeET-pecypchl

Merogamu  Oke- W PEHTIE€HOBCKOM

HasBanue pecypca

Ccebuika/nocryn

OnekTpoHHas OubIMoTeKka oHjaiiH «EauHOoe OKHO K
00pa3oBaTelIbHBIM PECYpCaM»

http://window.edu.ru

«O0pa3zoBarenbHblil pecypc Poccuny

http://school-collection.edu.ru

®denepanbHbII o0pa3oBaTebHbIHI ropTat:
YUpPEXKIEHUSA, NIporpamMmsl, cTaHzapTsl, BY3bl, TecThl
EI'D, THA

http://www.edu.ru

®denepanbHbII LIEHTP MH(POPMALMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLIMOP)

http://fcior.edu.ru

Pycckas BupTyanbpHasi Oubinorexa

http://rvb.ru

ExxenenenbHuk Hayku u oOpazoBanust HOra Poccum
«AxaneMus»

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas snekTponHas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp

DneKkTpoHHO-O0ubanoreunas cucrema IPRbooks

http://www.iprbookshop.ru

DNEKTPOHHO-CIIpaBOYHAsl CHCTEMa JIOKYMEHTOB B
cthepe odpazoBanust «THPopMHO»

http://www.informio.ru

NudopmannonHo-npaBoBas cucrema «KoHCynbTaHT-
IUTIOC)

CereBas Bepcus, JOCTyIIHA CO BCEX
KOMITHIOTEPOB B KOPIOPATUBHOW CETH
Nuarl’y

OneKTpoHHO-0nbaroTeuHas cuctema «tOpait»

https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieueHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

Microsoft Windows server 2003, 2008, 2012, 2016

AnTusupycnoe [10 Kaspersky endpoint security

1

2.

3. Microsoft Office 2007, 2010, 2016

4

5. CmnpaBouHo-npaBoBas cuctema “Koncynbrant”

6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. Taket nmpuknamabix mporpamm Microsoft Office 2003 Professional.

8. IIporpammuslii npoayKT « AHTHBUpPYC Kacnepckoroy.

9. IIporpammusrit mpoaykT FineReader 7.0 Professional Edition.

10. ITporpammuslii npogykt MATLAB 6.

7.4. MaTepnaJbHO-TeXHH4YeCKOe o0ecrevyeHne

VYuebHas ayauTopHs AJs JIEKUMOHHBIX 3aHsATHi | CTou [uis mpenoaasatens - 1 mT. (COCTOUT
(Ne 117) 386132, PU, r.Haspanp, | u3 2-X CEKIMii); CTYJI IS MPEIIOAABATEIS -
I'amyp3ueBckuil OKpyr, yia. MaructpansHas, | 1 mT.; qocka - 1 mr.; Tpubyna-1 wr, cron -
39a, Kopnyc 3E 281T.; ckambs-56 T



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Jlaboparopus «Meroapl HUCCIEN0BAHUS
TBepabix Tem» (Ne201) 386132, PU, r.Haspanub,
I'amyp3ueBckuil Okpyr, yi. MarucrtpaibHas,
39a, Kopnyc 3E

Cron anst npeniogaBarens - 1 mT; cTyn amis
npenojasaresns -1 mr.; gocka - 1 mr.; cTon
- 10 mt.; ckamps-20 mt. DTA — ananms,

JIKT -8. Onpenenenue
TEIIIOEMKOCTEH i 00BEMHOIT
MPOBOJIMMOCTH  TTOJIMMEPOB. Y CTAaHOBKA
JULST onpeeaeHus ANEKTPUUECKOM

IPOYHOCTH JAUAJIEKTpUKOB. OrmpeneneHue
JTUAJIEKTPUYECKON  TMPOHUIIAEMOCTH U
TaHTeHca albda AUIIEKTPUUECKUX TOTEPh.
Omnpenenenue Mokasaress NPeIoMIICHUS U
€ro HMHKPEMEHTBHl PacTBOPOB IOJIMMEPOB.
Masarauk — Komep JUIsi HCCIEIOBaHUs
MPOYHOCTH MOJIUMEPOB. DUII-
OIIpe/ICNICHUE PEJaKCAlMOHHbIX IOTEPH B
OJIUMEPAX.




Pabouas mporpamma aucuuIUiMHbl «MeETOOBI HCCIEAOBAaHUSA TBEPIABIX TEI» COCTaBJIeHA B
cootBeTcTBUU C TpeboBanusmu PI'OC BO mo HampaBinenuto moarotoBku 03.03.02 dwusmka,
YTBEPIKJICHHOTO TIpHKa3oM MuHHUCTEpCTBa 00pasoBaHus U Hayku Poccutickoit deneparun ot «07»
aBrycra 2020 r. Ne 891.

[TporpamMmmy cocTaBmi: K.)-M.H., CT. IpenoaaBarensb kadhenpel «Pusnkay A.M. EBnoes

[Tporpamma onoOpeHa Ha 3acenanuu kadeapsl «PU3nKa»

[Tpotokon Ne 10 ot «20» urons 2023 roga

[Tporpamma ogo06peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIpTeTa
[Tpotokon Ne 10 ot «23» utons 2023 rona

[Tpencenarens YueOHO-METOAMUYECKOTO COBETA (PaKyIbTETa /Hanbruesa M. A.

[TporpamMma paccMOTpeHa Ha 3acelaHuU Y 4e0HO-METOANYECKOTO COBETA YHHBEPCHTETA
[Tpotokon Nel0 ot «28» mronst 2023r.



CeeeHusi 0 nmepeyTBepKIeHUN MPOrPpaMMbl HA OYepeIHON y4eOHbIN roJ U perucTrpanuu
H3MEHEeHU

VueOnsbIi Pemenne BHecenHble U3MEHEHUS Iloamuce 3aB.
IO Kadeapsl Kadeapou
(Ne mpoTokoia,

J1aTa)




