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@OH]T OLICHOYHBIX CPENCTB MO IUCHUIUIMHE «MeTobl NCCIEA0BAHNS TBEPBIX TEI» BKIIOYACT
BCE BUJbI OIIEHOYHBIX CPEACTB, MO3BOJISIIOIIMX MPOKOHTPOJIHUPOBATH OCBOCHHE OOYYalOIIUMUCS
npo(ecCHOHANBHBIX,  O0menpodecCHOHANBHBIX M NPO(PECCHOHAIBHBIX  KOMIIETCHIIHIA,
nperycMOTpeHHbIX DenepanbHbIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO O00pa30BaHUS IIO
HanpasineHuto noaroroBku 03.03.02  dwusumka (xkBanmdukanus «bakamaBp») wu paboueit
IPOrpaMMoOil TUCUMILUIUHBI «MeTObl HCCIeN0BaHUS TBEPABIX TEID.
Ha3nauyenne ¢goHAa OLEHOYHBIX CPEICTB

®onn onenouHsix cpeacts (OOC) cocransercss B cooTBeTcTBUM ¢ TpedoBanusmu OI'OC
BO nans mpoBeneHHsT MPOMEKYTOUHOM aTTECTallMM OOYYArOIIMXCA IO JAUCHUILTUHE «MeTosl
HCCJIEIOBaHMSI TBEPBIX TN Ha COOTBETCTBUE UX YUEOHBIX JOCTHKEHU MTO3TAITHBIM TPEOOBaHUAM
COOTBETCTBYIOIIEH OCHOBHOW TpodeccnoHanbHoil oOpasoBarenbHoit mporpammel (OITOIT). @OC
ABIISIETCS. COCTABHOM 4acThIO paboueil mporpaMMbl JUCITUILIAHBL.

@DOH/J OLIEHOYHBIX CPEJCTB IS IPOBEICHUS IPOMEKYTOUHOM aTTECTAllMKM 00YyYaroIIKUXCs 10
quciuminae « MeToibl ncciieIoBaHus TBEPAbIX TeD BKIIIOUAET B ce0si: IMepeyeHb KOMIIETEHIIUH C
yKazaHueM 9TanoB ux QopmupoBanus B mpoiecce ocBoenust OIIOII; ommcanue mokazartenei u
KPUTEPUEB OIICHUBAHUS KOMIIETEHLMH Ha Pa3NUYHBIX dTanax ux (GOpMUPOBAHUS, ONMKCAHUE KA
OLICHUBAHMSI; TUIIOBbIE KOHTPOJIbHBIC 3a/laHUsl WM WHbIE MaTepuaibl, HEOOXOIUMBIE IJIsl OLEHKU
3HaHWW, YMEHUH, HaBBHIKOB M (WJIM) OMNbITa JACSITENBHOCTH, XapaKTEPHU3YIOIIUX OSTaIbl
dbopmupoBanusi kommereHiuid B mporecce ocBoenus OIIOIl;, meronuueckue Matepuarsl,
OTIpeIeIIAONINe MPOLEAYPhl OIICHUBAHUS 3HAHUN, YMEHUN, HABBIKOB U (WJIM) OMbITA ACSITEIbHOCTH,
XapaKTePU3YIOMINX dTarbl (OPMUPOBAHUSI KOMIIETCHITUH.

@DOH/ OLIEHOYHBIX CPECTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIIUIIOB OIICHUBAHMUS:

- BAJIMAHOCTHU: OOBEKTHI OLIEHKH JI0JI)KHBI COOTBETCTBOBAThH MOCTABJIEHHBIM 1IEJIIM 00Yy4EHNUS;

- HAJCKHOCTH: HCIIOJIb30BaHHE €AMHOOOPA3HBIX CTAHJAPTOB M KPUTEPHEB ISl OILCHUBAHUS
JOCTHIKCHHUH;

- 00BEKTUBHOCTH: Pa3HbIE CTYJICHTHI IOJKHBI UMETh paBHbIE BO3MOXKHOCTH JOOUTHCS ycIexa.

OcHoBHbIMU nlapameTpamu U cBoiicTBamu POC aBnsOTCA:

- TpeIMEeTHas HaNpaBJICHHOCTh (COOTBETCTBUE TPEAMETY M3Y4YEHHs KOHKPETHOW yueOHOMH
JUCIUTIIIUHBI ),

- cojaep)kaHHe (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IUHHL, OOpa3yIOIIMUX COJeprKaHue
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOIINX Y4eOHOH TUCIUIUINHEI);

- 00beM (KOJIMYEeCTBEHHBII COCTaB OLIEHOYHBIX CpelCTB, BXoamux B POC);

- KayecTBO oleHO4YHbIX cpenctB U ®OC B nenom, odecrneunBaroliee MojiydeHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YJIBTATOB MPU IMPOBEACHUH KOHTPOJISI C PA3IMUYHBIMU LIEISIMHU.

1. Hean ocBOeHMS AUCHMIIUHBI
Bce peanbHble KpuCTaIIBI CONIEpKaT pa3HOOOpasHble 1e(heKThl CTPYKTYPhl, KOTOPHIE B
3HAYUTEIBHOHN cTeNeHN OyAyT ONpeAesaTh Uux (pusndyeckue cBoicTBa. [leexThl KpUCTAIIMYECKOTO
CTPOCHUS UTPAIOT OOJIBIIYIO POJIh B 00pa30BaHUM U POCTE KPUCTAIIOB, MHOTHE THITHI
HECOBEPIICHCTB BO3HUKAIOT B KPUCTAJUIaX B MPOIIECCE X POCTA, B Pe3yJIbTaTe TEPMUUECKON
00paboTtku, aedopmanyn, 00IydeHIH. IMEHHO MOATOMY B MOCTEAHEE BPEMS METOIaM
UCCIIEIOBaHMS PEAJIbHOTO CTPOEHUS KPUCTAIUIOB, U3YUECHUIO IPUPOABI 1e(EKTOB, XapaKkTepy X
pacripesielieHus] H yCTaHOBIICHHUIO CBSI3M MEXKITy PEabHBIM CTPOSHHEM U (PH3HMUECKUMH CBOMCTBaMHU
KPHUCTAJIOB yaemsieTcs: 6osblioe BHUMaHue. HeCOMHEHHO, YTO CrienuancThl, paboTaromiye B
obnactu (pU3MKK TBEPIOTO Teja, JOJKHBI XOPOLIO pa3dupaThCs B BOMPOCAX PeaIbHOrO CTPOSHUS
KPHUCTAJJIOB U BJIAJIETh COBPEMEHHBIMU METO/IaMU HCCIIeI0BaHUs 1e(PEKTOB.

1.1 YueOHble 3a1a4u Kypca

3amaua TaHHOTO Kypca COCTOUT B MMPHOOPETEHUH CTYIEHTAMU 3HAHHH 10 BOIIPOCAM TEOPUHU
HCCOBCPUICHCTB B KPUCTAJJIaX, IOHUMAHUTIO UX POJIK B (I)I/ISI/I‘-IGCKI/IX nponeccax, MpoucCxoadaunx B
KpHUCTaIaX IPY Pa3TUYHBIX (PU3HUECKUX BO3ACUCTBHSIX. CTYICHTHI JOKHBI TOHUMATh BIIMSTHHAC
nedekToB Ha PU3NYECKUe CBOMCTBA KPUCTAIUIOB. 3aaueii Kypca sSBIISIEeTCS 3HAHUE COBPEMEHHBIX
METO/IOB MCCIICIOBAHUS CTPYKTYPBI B KPUCTAIUIAX, TCOPETUICCKHUX TTOJI0KEHUH, HA KOTOPBIX



0a3upyOTCS STH METO/IBI HCCIIETOBAHUS.

B pe3ynbraTe u3yueHus JaHHOTO Kypca U BBIIOJIHEHUS J1a00paTOPHOTO MPAKTUKyMa, CTYICHTHI
AOJIKHBI YMETBH COIIOCTABJIATH PA3JIMYHBIC MCTOABI UCCIICOBAHUA, UX BO3MOKHOCTH, O6J13.CTI>
MPUMEHEHHUs, 0COOEHHOCTH U T.J., JOJKHBI OCBOMTh COOTBETCTBYIOUIYIO allllaparypy, IpuoOpecTu
SKCIICPUMCHTAJIbHBIC HABBIKU paGOTbI.

B cooTBercTBUU € TpeOOBAHUAMU K CIIEIUAINCTAM JaHHOM CIIEUaIbHOCTH, CTYACHT - BBIITYCKHUK
JIOJIKEH OBICTPO OCBOUTHCS KaK CIICIIUATUCT B 00JIACTH KpUCTAIIOTpaduu peaTbHON CTPYKTYPhI
KPUCTAIIJIOB, OBITH CHOCOOHBIM BHEAPSATH B IPOM3BOACTBO HOBBIE METOJIbI MCCIIEIOBAHMS,
y4acTBOBATh B OPTaHMU3AINH U CO3AaHUU Jaboparopuii Takoro npodwis. [Tocne n3yuenus kypea
CTYJEHTHI JOJKHBI 3HATh:

1. ocHOBHBIE TUTIBI 1€(DEKTOB B KPUCTAIIIAX U UX CBOWCTBA.

2. onycaHue UealbHON U PeaTbHOM CTPYKTYPHI TBEPbIX TEI.

3. MeTtoabl ucciae10BaHus CTPYKTYPhI TBEPBIX TEI.

Pasnennl poHIa OLIEHOYHBIX CPEACTB
1. Ilepeuenp KOMNIETEHIUH, KOTOPHIMHU JOJDKHBI OBJAJETh 00yYarouIrecss B pe3yIbTaTe OCBOCHUS
JVICIIATUTHHEI
2. O6pazoBaTenbHbIE TEXHOIOTUU
3. Meronnyeckne ykazaHus s OOyYarOMIUXCS
MCCIIEJOBAaHHS TBEPABIX TEI»
4. OnmcaHue MIKAIbl W KPUTEPHUEB OLIEHUBAHMSA JISi TMPOBEACHHUS MPOMEKYTOUYHOW aTTECTAIUU
00ydYarouMxcs 10 AUCIMIUIMHE B (POpME IK3aMeHa
5. Bompocs! 1t HIOATOTOBKY K IPOMEKYTOUHOMY KOHTPOITIO
6. Meronuueckue yKa3aHus 110 OpraHU3aIUU CaMOCTOSTEIbHOM PadOTHI CTYICHTOB

II0 OCBOCHHUIO AUMCHUIIIIMHBI ((MGTOI[I)I

1. TlepeyeHb KOMMeETEHIHIl, KOTOPBLIMH J0JIKHBI OBJIAJeTh 00y4Yawluecsi B pe3yjabTare
OCBOCHHS IUCIHHUILINHDBI
Pe3ynbraroM u3yyeHUs: AUCUHUIUIMHBI METOABl MCCIEAOBAHUS TBEPABIX TENl SBISIETCS OCBOCHUE
BBITTYCKHUKOM clieayronux komnetrenuiti: YK-1, OINK-1, T1K-1, TIK-2, I1-3, TTIK-4
2. TlokazaTenu v KPUTEPUU OLIEHUBAHUS KOMIIETCHIIHHA.
st onleHKH pe3ynbTaTOB OCBOCHHS MPOTPAMMBI METOJIbI MCCIICIOBAHUS TBEPJBIX TENl BBIIEIEHBI
CJEeIYIOIINE KOMIIETEHIIUU:

Kon ITokaszarenu OnemeH | YpoBHM c(hOPMHPOBAHHOCTH KOMIIETEHIIUN
KOMIIETEH T He IToporos |ba3zosslii | [IpoaBuny
105051 OLEHOY | chopMyH | BIH YPOBEHB | THIN

HOTO poBana (0 | ypoBenb |(4 YPOBEHB

cpencr | 6amia) (3 6amna) [banna) (5 6amnoB)

Ba
VK-1 3HAaTh: METOBI | Pk3aMe | HaBrIkH, Hapwiku, | HaBeik | HaBbiku,
CnocoOHO | KpUTHYECKOTO H YMEHHS], yMEHUs, | H, YMEHUSI,
CTh K | aHanu3a M OLEHKHU 3HaHUS 3HAHUS YMEHUS | 3HAHUS
KPUTHYECK | COBPEMEHHBIX OTCYTCTBY | COOTBETC |, JOCTaTOYH
oMy Hay4YHBIX I0T  WIH | TBYIOT 3HaHUSA | O BBICOKO
aHaJIU3y M | JOCTHIKEHHM, a TaKXKe HYXJIAIOTC | MUHMMAJI | COOTBE | pa3BUTHI.
OLICHKE METO/bI s B | BHBIM TcTBYt0 | CamocTod
COBPEMEH | FEHEPUPOBAHUS cylectBe | TpeboBa | T TEJIBHOE U
HBIX HOBBIX MW  mpu HHOM HUSM, HO | OCHOBH | KQ4e€CTBEH
Hay4HbIX | PEIICHUU pa3BUTUH | UX BIM HOE
JOCTHKEH | MCCIIEOBATECIIbCKUX U nposiBie | TpeGoB | perieHue
17078 MIPAKTUYECKUX 3a/1a4. HUE HE | aHUSAM, | IIOCTaBJICH
TEHEPUPOB | YMETh: cucTtemar | HO HBIX 3a]a4
aHue aHAJIM3UPOBATh nyeckoe | Tpedye | B




HOBBIX aIbTepHATHBHBIC u TCS pa3IUYHbI
uael Tpu | BApUAHTBl  pEIICHUs TpeOyeT | KOHTpO | X
pEIICHUU | UCCIIEeOBATEILCKUX U JaNbHEW | JIb  3a | YCIOBHSIX.
UCCJIeJIOBA | MPAKTUYECKHX 3a/au. Iero ux TBopueck
TeIbCKUX | Brazers: HaBbIKamMu pa3BUTHUSA | Pa3BUT | Ui
u aHaym3a ueMm. MOAXO0J K
MPaKTUYEC | METOAOIOTUUECKHUX Heobxo | mocraBneH
KHX 3ajia4, | mpoosem, JUMBl | HOM
B TOM | BO3HUKAIOIUX  TIpU yKazaH | 3ajauve.
YyHuclie B | pelIeHUU us Ha
MEXIUCIU | UCCIEIOBATENBCKUX U OIINOK
IUTMHAPHBI | IPAKTHYECKUX 3ajad, u,
X B TOM 4YHCIE H© crnoco0
o0JacTsIxX | MEXIUCHUTUTMHAPHBIX eH
obmactsx camocCT
OsITeIb
HO WX
yCcTpaH
UTh.
ObmenpodeccnonanbHble KOMIIETEHIIUN
OIIK-2 - | 3uatk: Ox3am | HaBeiku | HaBriky, Haprwiku, Haprpiku,
Cnocoben | @usnyeckue eH , YMEHHSI, YMEHHS, YMEHHS,
MPOBOAMT | IPUHIIMITHI YMCHUSI, | 3HAHUS 3HAHUSA 3HAHUSA
b Hay4YHbIE | paOOTHI 3HaHUS | COOTBETCT | COOTBETCTB | IOCTATOYHO
MCCJIEIOBA | AJIEKTPOHHOTO OTCYTCT | BYIOT YIOT BBICOKO
HUS MHUKPOCKOTIA. BYIOT MUHUMAJb | OCHOBHBIM | Pa3BHTHI.
¢uznueck | OCHOBBI 1581071 HBIM TpeboBanus | CamocTosiT
ux BaKyyMHOU HYXXJaro | TpeboBaHU | M, HO | €1bHOE |
O0OBEKTOB, | TEXHUKH. TCA B | M, HO WX | TpeOyeTcs | Ka4eCTBEHH
cucteM U | Meroasl CYIIECTB | MPOSIBJIEH | KOHTPOJIb 32 | O€ PEIICHHE
MIPOIIECCOB | MOATOTOBKH E€HHOM ne HE | uX MOCTaBJICHH
, 00BEKTOB TUIS pa3BUTH | CHCTEMAaTH | Pa3BUTHUEM. | bIX 3aJad B
00pabaThl | AIEKTPOHHO- u yeckoe U | HeoOxomuMm | pazmudHbIX
BaTh U | MUKPOCKOIIUYECK TpeOyer bl YKa3aHUs | YCIOBUSAX.
MPEACTABI | OTO aHAIU3a JTanbHEN | Ha omuOKu, | TBOpUecKu
ATh YMeTs: €ero crocobeH H moaxona K
skcriepuM | [IpoBoauTH Pa3BUTHSL | CAMOCTOSITE | MIOCTaBJICHH
EHTAJIbHBI | MeTaiorpaduue JBHO ux | ol 3amave.
€ JaHHBbIE | CKHUI aHamn3 YCTPAaHUTh.
METaJJIOB u
CIUTaBOB.
[IpoBoauTH
U3MEpeHUS
MHUKPOTBEPIOCTH.
[IpoBouTh
MPOOOMOATOTOBK
y OOBEKTOB ISt
3JE€KTPOHHO-
MHUKPOCKOITMYECK
oro aHanm3a.
Pa6orats c
BaKyyMHBIMU
YCTaHOBKaMH




BVII-4 u BYVII-
Paborath c
ANEKTPOHHBIM
MHKPOCKOTIOM
DM-125
Bnaners:
MeTtoaukamu
IOJITOTOBKH
00BEKTOB JUISt
MeTautorpadguyie
CKOTO 51
3JIEKTPOHHO-
MHUKPOCKOTTHYECK
oro aHaJIM3a.
Bnanets
WHCTPYMEHTAJIbH
BIMA  METOJaMU
HCCIEI0BaHUS
CTPYKTYPbI
METAJIJI0B 51
CIIABOB.

[IpodeccrnonanbHble KOMIIETEHIIUU

IK-2
Iloaroron
JICH K
MIPOBE/ICH
HIO
AKCIIEpUM
E€HTAJILHBI
X
U3MEPEHU
Hu
HaOJII0IcH
ui,
COCTaBJICH
HIO
OITHICaHMS
pe3yabTaT
OB
MIPOBOJIUM
BIX
HCCIeA0Ba
HUU B
o0iactu
KOMITBIOTE
pHOI
bu3uku.

3HaTh: CYLIHOCTh
u 3HaYEHUE
HA3y4aeMoi
JTUCIUILTAHBL,
00BEKT, TIPEIMET,
OCHOBHBIE
byHKIHH,
METO/IbI,
KaTeropuu;
COBpEMEHHBIE
TEOpUH
BOCIUTAHUS "
oOy4eHus;
CYIIHOCTb
MOJICpHHU3AITIU
POCCUICKON
CUCTEMBI
oOpa3oBaHMUs.
YMeTs:
OCYIIECTBIISATh
TEOpPETHYECKOE
MOJIETTUPOBAHUE
(bU3UIECKUX
MIPOILIECCOB U
SIBJICHUM;
BEISIBIISITH U
aHaAJIM3UPOBATh
KauyeCTBEHHBIC U
KOJIMYECTBEHHBIE
XapaKTePUCTHKHU
(bU3UIECKUX

DK3am
eH

HaBrpixkn
)
YMEHHUS,
3HAHUS
OTCYTCT
BYIOT
140071
HYXKJar0
TCS B
CYLIECTB
€HHOM
pa3BUTH
u

Haprwiku,
YMEHHS],
SHAHUS
COOTBETCT
BYIOT
MHUHUMAJb
HBIM
TpeOoBaHU
SIM, HO UX
MIPOSIBIICH
ne HE
CUCTEeMaTu
4ecKoe U
TpeOyer
JaTbHEN I
ero
pa3BHUTHSA

Haprpiku,
YMEHHS,
3HAHUS
COOTBETCTB
VIOT
OCHOBHBIM
TpebOBaHMS
M, HO
Tpedyercs
KOHTPOJIb 32
ux
pa3BUTHEM.
Heob6xomum
Bl YKa3aHHS
Ha OIMOKH,
CII0CO0CH
CaMOCTOSATE
JBLHO HX
YCTPAHUTD.

Haprwiku,
YMEHU,
3HAHUSA
JIOCTaTOYHO
BBICOKO
Pa3BUTBHI.
CamocTosT
ellbHOE U
KayeCTBECHH
0€ pelLIeHUE
ITOCTaBJICHH
BIX 3aJa4 B
pa3IUYHBIX
YCIIOBHSIX.
TBopueckun
M moaxon K
MOCTAaBJIEHH
oM 3ajaude




00BEKTOB;
Bnanets:
TEXHOJIOTHSIMU
MIPOCKTUPOBAHUS
Y OpraHHU3AIAH
o0OpasoBaTenbHOU
Cpelibl;
TEXHOJIOTHEH
pelieHus
(bu3nIecKux
3aJla4 ¥ aHajIn3a
CUTYAalINi;

2. O6pa3zoBaTejibHbIE TEXHOJIOTHHI

[Tpu peanm3zanuy MporpaMMsbl TUCHUIUIMHBL « METObI HCCIIEI0OBaHUS TBEPIABIX TEI»
UCIIONB3YIOTCS pa3IMYHble 00pa30BaTeIbHbIE TEXHOIOTHUU:
- IIPY YTE€HUH JIEKIIUH UCIIOJIb3YETCSl MyIbTUMEIUIHBIE TEXHOJIOIMH U PA3JINYHBI HATJIAJHbIE
puOopBI;
- IPAKTUYECKHE 3aHATHUS IPOBOAATCS C UCIOIb30BAHUEM HAITIAIHBIX IPUOOPOB, KOMITBIOTEPHBIX
KJIaCCOB (KOMIIBIOTEPHOE MOJEIUPOBAHUE);
- CaMOCTOsATeNIbHAs paboTa CTYICHTOB MpeayCMaTpUBAET paboOTy MO/ PyKOBOACTBOM
nperno/iaBaTesiei B BUie KOHCYIbTAIUi, a TAK)Ke MPEAIOJIaraeT UCIoIb30BaHne (POHIOB HAYYHO-
TEXHUYECKOH OMOIMOTEKH, COBPEMEHHbBIX HH(POPMALIMOHHBIX TEXHOJIOTUH C IPUBIICYEHUEM
KOMITHIOTEPA KaK CPEJICTBA YIPABICHUS HHPOPMAITUEH.
[Iupoko MCHoNb3yIOTCA B Y4eOHOM IMpOLIeCcCe AaKTUBHBIE M MHTEPAKTHUBHBIE (POPMBI MPOBEIACHHUS
3aHATHM B COYETAaHUU C BHEAyAUTOPHOHM pabOTONH C 1enbi0 (QOPMHPOBAHUS U Pa3BUTHSA
npodecCHOHATBHBIX HABBIKOB OOyuaromuxcs. B paMkax yueOHOro Kypca mpeaycMOTpeHbl MacTep-
KJIACCBI DKCIEPTOB U CIIEIUATINCTOB

3. MeToauueckue yKa3aHusi AJs 00y4aOIIUXCS MO0 OCBOCHUIO TUCHUILTHHBI «MeToabl
HCCJIeIOBAHNUS TBEPABIX TeJI»

ITo JUCHUIIIINHE «MGTOJII)I HCCIICO0OBaHUA TBEPABIX TCJD» IMMPOBOAATCA ABA BHA 3AHSITHN: JICKITNUH,
npakTUyeckue 3aHdaThs. Ha nexkuusx wusznaraercs B OCHOBHOM TEOPETHMUECKMI Marepuan, Ha
MPAKTUYECKHUX 3aHATUSAX KPATKO pa30oUpaeTcs TEOPHS U PEIIAIOTCs 3aauH.
Ha nexkyuax cnefyeT 3aluchiBaTh OCHOBHBIE YTBEPKIEHUS U ()OPMYIIBI, IOMEYaTh BaXKHbIE MBICIH,
BBIACIIATE KIIOYCBBIC CJIOBA, TECPMHHBI, a BCC€ PaCCYXXIACHUA HW IIOACHCHUA JICKTOpPA HYXHO
BHMMATEJIbHO CIYIIAaTh W TOCTapaTbcsl 3alOMHUTH. KOHCHEKT KUl clieqyeT JONOJIHUTH B
COOTBETCTBUU ¢ «Bompocamu k 3K3aMeHy» CaMOCTOSITENbHO, MOJIb3YACh YUeOHBIM TOCOOHEM.
Bomnpocsel, TepMuHBI, MaTepuan, KOTOPbIA BBI3bIBAET TPYAHOCTH, MOMETUTH U TOMBITATHCA HAWUTH
OTBET B peKOMeH1yeMoi auTepaType. Eciu caMmocTosTenbHO HE yaaeTcst pa3oopaThCsl B MaTepuae,
HeoOxoauMo chopMyIHpoBaTH BOMPOC M 33/JaTh MPENoJaBaTeNi0 Ha KOHCYIbTAIl[MH, Ha
MPAKTUYCCKOM 3aHATHH. Y cBoeHHIO OOJIBIIOr0 KOJIHUYECTBA ABJICHUHN U OIIMCHIBAKOIIINX X BECIINYUH
Y 3aKOHOB CIIOCOOCTBYET OJIMHAKOBBIN MOXO K KX PACCMOTPEHHUIO.
Ha npakmuueckux 3anamusax cTyAeHTbl 1IOJl PYKOBOJCTBOM IpENoiaBaTessl PelaroT 3a1ad Mo
Hanbosee BaXHBIM TeMaM Kypca. JlJis BBIMOTHEHHsS y4eOHOTO IMIaHa CTYJIEHT CaMOCTOSTEIhHO
JIOJDKEH PeITUTh ONPESIICHHOE KOJIMYECTBO THIOBBIX 33/1a4 B COOTBETCTBHH CO CBOMM BapHaHTOM
JOMANIHETroO 3aJaHus. I[JISI CaMOCTOATCIILHOTO PCHICHUA 3aJdad IMpCeKAC, YCM IMPUCTYIIUTH K
pElIeHUI0 3aJa4y, HYXHO H3Y4YUTh (MIOBTOPUTH) TEOPETHUECKHH MaTepuaa IO TeMe 3aJauH,
pa3o0paTh HMpUMEpbl pelIeHusl 3a1ad Ha 3Ty Temy. [IpakTuyeckue 3aHATHS OPHEHTHPOBAHBI Ha
u3ydyeHue Haubosiee BaKHBIX (U3MUECKUX SIBJICHUHN, MPUOOPETEHHE 3JIEMEHTAPHBIX HAaBBIKOB
HKCIIEPUMEHTUPOBAHMSI, OBJIaJICHUE TEXHUKOM M3MEpEeHHH M IrpaMOTHYI0 00pabOTKY pe3ysbTaToB
W3MEPEHU.




4. Onncanue WKAJbI 1 KPUTEPUEB OLIEHUBAHUSA 1JIS1 IPOBeACHHUS MPOMEKYTOUYHOM
aTTecTAMU O0YYAKOIIMXCS M0 TUCHUILINHE B GopMe IK3aMeHa

Kon
MoKazareJs Onenka
OLICHUBaHMSI
TToporoBbiii ypoBeHb VYriyOneHHbIN [IponBuHyTHIN
«2» OCBOCHUS YPOBCHD YPOBEHP
OCBOEHUS OCBOEGHUS
(eynosaets.) «3» «» «5»
(ynoBiuerTs.) (xopo1o) (oTMuHO)
OO0yuaromuiicst TeopeTnueckoe OO0yuarommiics Teopernueckoe
HE 3HAeT CoOJIep’KaHue Kypca | 3HaeT OCHOBHbBIE coJiepyKaHue
OCHOBHBIE OCBOEHO YaCTHYHO, | (u3mveckue Kypca OCBOCHO
¢dusnueckue HO TIpOoOETIBI HE SIBJIICHUSA U HOJTHOCTBIO, Oe3
SIBJIICHUSA U HOCSIT OCHOBHBIE poOeIoB;
OCHOBHBIE CYILECTBEHHOI'O 3aKOHBI (U3UKH; | HCYEPIIbIBAIOIIE,
3aKOHBI Xapakrepa. TPaHULbI UX MOCIIEI0BATENBHO,
¢buzuky; OO6yuaromuiics IIPUMEHUMOCTH, YETKO U
TPaHULIBI KX JIOTTyCKaeT IpUMEHEHUE JIOTUYECKH
MIPUMEHUMOCTH, HETOYHOCTH, 3aKOHOB B CTpOIHO M3Jaraer
31-33 MIPUMEHEHUE HEJ0CTaTOYHO BaXHEHIIINX OCHOBHBIE
V1-Y5 3aKOHOB B IIPaBUJIbHbIE IPAKTUYECKUX buznveckue
H1-H3 BaXHEHIIINX (hopMyIUpPOBKHU IPUIIOKEHUSX, SBIICHUS U
IPAKTUYECKUX OCHOBHBIX HO JIOITYCKaeT OCHOBHBIE 3aKOHbI
MIPUIIOKECHUSX, buznuecKkux HECYIIECTBEHHBIC | (DU3UKU; TPAHUIIBI
JIOTTyCKaeT SIBJICHUN U OCHOBHBIX | HETOYHOCTH B 170'¢
CYILLIECTBEHHBIE 3aKOHOB (DM3MKH, | OTBETE Ha PUMEHUMOCTH,
OIHUOKHU HaOII0 A0 TCS BOIIPOC. pUMEHEHNE
HapyIICHUS 3aKOHOB B
JIOTUYECKON BAKHEUIIINX
MIOCJIEZ0BATEIBHOCTH MPAKTHYECKHIX

B U3JI0KEHUH
IPaHUIIBI UX
MIPUMEHUMOCTH,
MIPUMEHEHUE
3aKOHOB B
BaKHEHIIIIX
MPAKTUYECKUX
MIPUITOKEHUSX

MPUJIOKEHUSX, HE
3aTPYIHAETCA C
OTBETOM IpH
BUJIOM3MEHEHNUH
3aJaHuM.

Tembl pedepaTos

1. Komnbrorepuzaius n3MepUTENbHOM anmaparypsl.
2. Texuonorust 00pabOTKH SKCIIEPUMEHTATBHBIX JAHHBIX CPEICTBAMH YJIEKTPOHHBIX TAOJHII.
3. CoBpeMeHHbIE TPOrpaMMHBIE MPOAYKTHI B XUMHUH.
4. AauManus SKCIIepUMEHTAIbHBIX H PACCYMTAHHBIX 3aKOHOMEPHOCTEH.
5. Du3nKo-XxUMHYeCcKas

XapaKTepU3alui HAHOYACTHII.
6. MeTtoabl ucciae10BaHus HU3KOPAa3MEPHBIX YAaCTULl 1 HAHOMATEPHAJIOB.

7. N3ydyenus pa3zoBoro cocraBa HaHOPA3MEPHBIX CTPYKTYP € UCIOIb30BAHUEM JIEKTPOXUMHUECKUX

METO/IOB aHaJU3a.
8. ludpakuroHHbIE METOABI HCCIEIOBAHUS PEATBHOM CTPYKTYPBl MaTepHajoB.
9. Anamu3 u unrepnperanus MK u KP cnexrpos.

JrnarHoCTuKa

HaHOYaCTHII.

[IpunHIUIIBL

MoOp(hoIOrHUecKoi




10.PeHTreHoCcneKTpanbHblii MUKPOAHAIIU3.

11.AHanu3 NOBEPXHOCTH M MOBEPXHOCTHBIX CIIOEB TBEPABIX TEI.

1251 nepHblil KBaApyNOJIbHBIA PE3OHAHC.

13.Macc-crieKTpoMeTpHsi BTOPUYHBIX MOHOB JJII U3YYEHHS U JIOKAJbHOTO AJIEMEHTHOTO aHaju3a
COCTaBa IOBEPXHOCTU TBEPJOTO TENA.

14.MuKpoBOJIHOBASI CHEKTPOCKOMHA.

15.0cobeHHOCTH B3aMMOACHCTBHS PEHTTEHOBCKUX Jy4el C BEIIECTBOM.

16.KunemaTuueckasi TeOpUsi KOHTpAcTa.

17.MetopI 3antucH, pacIu(PPOBKH U OLIEHKU TEPMOTPAMM.

18.2¢dexT Xosna u ero u3MepeHue.

5. Bonpochl AJ1s1 HOATOTOBKHU K MPOMEKYTOYHOMY KOHTPOJIIO

1. Toueunsie AeEKTHI: MPOCTHIC U UX KOMIUIEKCHI. ToueuHble 1e()eKThl B TEPMOIUTHAMUYECKOM
paBHOBecHH. DHEPTus 00pa30BaHUs TOUCUHBIX JE(PEKTOB U UX paBHOBECHAS! KOHIICHTPAIHSI.
OHeprus 00pa30BaHus TOYEUHBIX AEPEKTOB U UX paBHOBECHas! KOHIIEHTpalus. CrocoObl
CO3/IaHHSI HEPABHOBECHOT'O COCTOSIHHSI TOUEUHBIX 1€(DEKTOB.

2. IlpeAnocbuIKH MOSIBIICHUS TEOPHH JUCIOKANN. DKCTIEpUMEHTAIBHOE HAOIIOACHNE

UCIIOKAIINH.

Jluneitabie n1eeKThl — TUCIIOKAIUH.

Koutyp u BekTop broprepca. Onucanue kpaeBoi 1 BUHTOBOW JUCIIOKAIMI C UCIIOJIb30BAHUEM

BeKTOpa broprepca.

5. KoncepBaruBHoe ABMXKEHUE (CKOMBXEHHE) AUCIOKauil. OnpeneneHue moBepXHOCTH
ckonbxeHus. [lpusmarnueckas aucnokanuii. CBs3b CKOJIBXKEHUSA € TUIACTUYECKON
nedopmarueit. Hanbonee Baxxknsie cucteMbl ckonbxenus B [ LK kpucrannax.

6. Ilepenon3anue auciokanuii. Mexanu3m o0pa3oBaHUS MPU3MATHIECKUX TUCIOKAIIMOHHBIX

NIETEJIb U TeTMKOUAAIBHBIX TACIOKALNH.

Oco0eHHOCTH TUCTIOKAIIMNA B MOHHBIX KpUCTAJIIaxX.

8. Terpasap Tommncona. Ero npuMmenenue /i onucanus AUCIOKALUN U JUCIOKALMOHHBIX
peaKunii.

9. Ympyrue cBoiicTBa nuciokanuii. [lone HanpsokeHU 1 ynpyrasi SHeprisi KpaeBol AUCIOKAIUH.

10. INone HanpspDKeHUH U yIpyrasi SHEpTHsl BAHTOBAS JUCIOKAIINH.

11. Vnpyras sueprust cMemanHoi auciokanuu. [Ipasuno @panka.

12. Cuna, neficTByromiasi Ha IUCIOKauio. JIMHeTHOe HATsHKEHNUE UCTOKAITUH.

13. B3aumoieificTBHe B3aMMHO NapajieNIbHBIX KPaeBbIX Juciokanuii. OOpa3oBaHue MalOyTIOBBIX
JUCIIOKALIMOHHBIX TPAHHULI.

14. B3aumoseiicTBHe NapajiebHbIX U B3aUMHO NEPICHINKYISAPHBIX BUHTOBBIX JIHUCIOKAIUH.

15. ManoyrnoBsie (MO3auyuHbIE) TUCIOKAIMOHHBIE TpaHuIlbl. Mozens broprepca. Onpenenenue
yria pa3opHeHTalu 0JI0KOB Mo3aukH. Poss Mo3anuHocTH 00pasia B 00pa3oBaHUM TOYEUHBIX
AIIEKTPOHOTPAMM.

16. B3aumoeiicTBrE AUCTOKAIMI O CBOOOIHOM MOBEPXHOCTHIO.

17. Paszmuaoxxenue aucnokanuii. crounnk ®panka-Puna.

18. O6pa3zoBanue TUCIOKAIHHA.

19. Merton n36upaTeTbHOTO TPABJICHUS JIJISl H3YYCHUS TUCIOKAITMOHHON CTPYKTYPhI KPUCTAILIOB.

20. Xon sryueil B 3JIEKTPOHHOM MHUKPOCKOIIE U 3JIeKTpoHOTpade. Bo3zMokHOCTH 3TUX IPUOOPOB A
CTPYKTYPHBIX uccienoBanuii. Mukpoaudpaxuus, ee npuMeHEHHUE.

21. IudpakiimoHHbIE METO/IbI UCCIIEAOBAHUS KpUCTAIIOB. OCOOEHHOCTH TU(PAKIIUHU SJIEKTPOHOB B
KpHUCTaJIJIaX MO0 CPAaBHEHUIO C PEHTT€HOBCKUM METOJIOM.

22. Tunsl 31eKTpoHOTpamMM. TodedHble 31eKTpOHOTrpaMMbl. CHUMMETPHS TOUEUHBIX
JEKTPOHOTPAMM, UX paciindpoBKa, IPUMEHEHHE.

23. Meron Jlebast B peHTreHOrpadum.

24. DnexTpoHOrpamMMa OT MOJUKPUCTAIIIA, paciiupoBKa U IPUMEHEHHE.

25. Metopn Jlays B peHTreHOrpaduu.

26. TTomy4yeHue 3JeKTpOHOTPAMM OT TEKCTYPUPOBAHHOTO 00pasia U UX WHIAUIIUPOBAHHE.

Hw
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27. Iudpaxius Ha KpUcTaiiae U oOpaTHas peleTka.

28. CTpyKTypHasi aMIUTUTYJa, CTPYKTYPHBIN (hakTop. IHTErpanbHbIN 3aKOH IMOTacaHus JJIs
IIPOCTEUINX CTPYKTYP.

29. Y4er pa3zMepoB U BHEIIHEN (opMbl KpUcTailia (IIpU pacCMOTPEHUH JU(PPAKLINOHHBIX SIBICHUH
B KpUCTAaJLIE.

30. OcHoBHas popmyita 3aeKkTpoHOrpaduu, €€ MpUMEHEHHE.

31. MeToz peruK B 3JIEKTPOHHON MUKPOCKOIIMH, €r0 IPUMEHEHHE.

32. JliinHa BOJIHBI 371€KTpOHOB. OnpeeneHne AJIMHbI BOJIHBI 110 3JeKTpoHOrpamMe. Pasperiaromas
CIIOCOOHOCTB 3JIEKTPOHHO-MUKPOCKOIIMYECKOI'0 METO1A UCCIIEA0BaHUS.

33. DnekTpoHorpammbl ¢ KUKy4YH-TMHUSAME, UX IPUMEHEHHE.

34. Metoz mudpakIMOHHOTO KOHTPACTa B AJIEKTPOHHON MHUKpockonuu. 3o0pakeHue
COBEpPILEHHOI0 KpHUCcTala.

35. Knaccuduxanus npsMbeIX METOJIOB HUCCIIEOBAHUS B 3JICKTPOHHON MUKPOCKOIIHH, UX
IPUMEHEHHE U BO3MOXKHOCTH.

36. Habmonenne u uccinejoBaHue TUCIOKAIMNA B DJIEKTPOHHON MUKPOCKOIHH (METO.T
T (HPaKIIMOHHOTO KOHTPACTA).

37. Habmonenne neeKToB yIaKOBKH B 3JIEKTPOHHOW MUKPOCKOMHHU (METO TU(PAKIIMOHHOTO
KOHTpPAcTa).

38. MeToz IBYXKPHUCTAIBHOTO CIIEKTpOMETpa. AHAIN3 PO HHTETPATbHON HHTEHCUBHOCTH
JUIsl OLIEHKU pa3MepOB KPUCTAIJIOB.

39. UnTencuBHOCTH AU(PAKIIMOHHBIX MAKCUMYMOB. MHOXHUTEIH HHTCHCUBHOCTH.

40. YcnoBus BUIMMOCTH J1e()EKTOB KPUCTAJUIMYECKOTO CTPOEHUsI B MeToie Metoa
TU(PPaKINOHHOTO KOHTPACTA B DJICKTPOHHONH MUKPOCKOITUH B METOJIe TU(PPAKIIHOHHOTO
KoHTpacta (3.M.).

41. Tndppakuus no Bynedy-bparry. Beison ¢popmynst Bynsda-bparra nz narepnperanun
JU(PaKLIUU ¢ IPUMEHEHHEM 00paTHOM peIIeTKH.

42. IInacTuveckue 1 XpymnKue MaTepHaIbL.

43. YacTU4UHBIE U MOJIHbIE AUCIOKALIUH.

44, Kakye 9acTUYHBIE JUCIOKAINU MOTYT OBITh B TNIOTHOYIAKOBAHHBIX CTPYKTYpax.

45. JleexTsl YIaKOBKM BBIYMTAHUS, CII0XKEHUS, IBOMHUKOBBIE TPAaHUIIBI.

46. ManoyriioBsle TU(paKIIHOHHBIE TPAHUIIBL.

47. Jlucrmokanuyu HeCOOTBETCTBHS.

48. 3aKoH moracaHus ISl MPOCTEHIITUX CTPYKTYP KyOMYECKOH CHCTEMBI.

49. NnTepnperalyisi TeOMETPUH pa3IMYHbIX TUIIOB AJIEKTPOHOIPAMM C IPUMEHEHHEM 00paTHOM
PELIEeTKH.

50. [ToHsITHE TONIIEHHBIX U U3TUOHBIX KOHTYPOB SKCTHHKIIUH.

51. B peniennu Kakux MaTepHaJoBeIYECKUX 3a/1a4 MOTYT OBITh UCIOJIb30BaHbl JU(PPAKIIMNOHHBIE
METO/Ibl NCCIIEIOBAHUS.

TecTbl, KOHTPOJIBbHBIE PA0OTHI

a) TUIIOBBIE 3aJJaHUS (TEMBI)

HaGop TtecToBbIX 3ajaHuil W 3aJaHUA KOHTPOJBHBIX pPA0OT ABISETCA O0s3aTEIbHBIM
KOMIIOHEHTOM y4e€0HO-METOJUYECKOr0 KOMIUIEKca MO MOAyIo «DHU3MKOXUMUYECKHE METO/IbI
UCCIIEOBAaHMSI MAaTEepHAJIOB» IUCLHUIUIMHBI «MeToapl HCCieqoBaHMs TBEPABIX TEM», OTPaKaeT
CTPYKTYpy Kypca M BKJIIOYaeT BONPOCH IO BCEM paszfeliaM JTUCHUIUIMHBL. BpinonHeHue
KOHTPOJIbHBIX 33JaHUH CHOCOOCTBYET 3aKpEIUIEHUI0 M YIUIyOJeHUI0 TEOPEeTHUECKUX 3HAHHM,
MOJTyYEHHBIX CTYJEHTOM B XOJI€ CAMOCTOSTEIbHON pabOThI HAJl MaTepUaIOM Kypca, HalpuMep:

1. [Tepeuncnure u3BecTHbie BaM MeTobI aHamM3a PYHKITMOHAIBHBIX MAaTEPHAIIOB.

2. ChopmynupyiiTe OCHOBHOW 3aKOH CBETONOTJIOIICHHS, MEPEUUCIUTE MPUUUHBI OTKIOHEHHS
OT HEro.

3. Hapucyiite 6510K-cXeMbl aTOMHO-a0COPOIIMOHHBIX U YMHUCCUOHHBIX CIIEKTPOMETPOB.

4. IlepeuncianTe OCHOBHBIE CTAIUN PEHTI€HOCIIEKTPAIHLHOTO aHAIH3a.



5. B yem 3akiioyaroTcs MpeuMyliecTBa peHTTeHO(IyOPECIIEHTHOTO aHajIi3a [0 CPABHEHUIO C
OOBIYHBIM ATOMHO-3MHUCCHOHHBIM METOJIOM?

6. Uto mpenctaBisioT COOOH TPH OCHOBHBIE CHCTEMBI PEHTTEHOBCKOTO MHKPO30HIOBOTO
aHanuzaropa?

7. IToBEpXHOCTH KaKMX MaTepuajioB MOKHO aHAJIU3UPOBATh ¢ IoMoIIbo POIC?

8. IloueMy KONMYECTBEHHBIN aHAIN3 [IOBEPXHOCTH TBEPAOIO TEJNA B OCHOBHOM

IIPOBOJST pacu€THBIMU METO1aMu ?

9. Ha3oBUTE OCHOBHBIE METO/IbI PETUCTPALIMM MACC-CIIEKTPa U 00pabOTKHU JaHHBIX aHAIU3a.

10.Pacumdpyiite n1aHHbIe, OTyYEHHBIE P AaTOMHO-3MUCCHOHHOM CIIEKTPAJIHLHOM aHAJIH3e.

11.Pacumdpyiite naHHbIe, 10Jy4YEHHbIE IPH 3JIEMEHTHOM aHaJIN3€ MaTepUalloB

PEHTIeHO(IIyOPECLIEHTHBIM METOIOM.

12.Paccuuraiite napaMeTpbl KPUCTANINYECKOM PELIETKH HAa OCHOBE aHaNIM3a AU(PPAKIUOHHBIX
YTJIOB 110 JAHHBIM PEHTI€HOTPaMM.

13.B HekoTopbIx npoMbluieHHbIX D[P criekTpomMeTpax MCHOIb3yeTCsI MUKPOBOJIHOBOE 8 MM
u3nyuyenue. Kakoe MarHuTHOE 1ojie HEOOXOAMMO B 3TOM Cllydae, YTOObI BBECTH 3JIEKTPOHHBII CIIUH
B pe3oHaHc?

14 Menp xpuctammsyercs B I'LIK pewmerky co croponoir 361 nm. [lpenckaxure BuA
JU(PPAaKLIMOHHOM KapTHHBI €€ IOpOILIKAa IPU HCIOJb30BAaHUM PEHTTEHOBCKUX JIydeill ¢ JUIMHON
BOJIHBI 154 mim.

15.0uenuTe pasmepsl NIPeJI0KEHHBIX KPUCTAJUIUTOB MO YIIUPEHUIO AU(PAKIIMOHHBIX

JIMHUI B PEHTT€HOBCKUX JIyyax.

16.Ha ocCHOBaHMM IIOJYyYEHHBIX OKCIEPUMEHTAIbHBIX MAAHHBIX, ONPEIEINUTE COAEPIKAHUE
3aJJaHHBIX 3JEMEHTOB B HCCIEAYEMBIX 00pasmax (HMCIOIb30BaHHE METOJa KaarOpOBOYHOTO
rpaduka).

17.Hapucyiite onTHYECKYIO0 CXeMy KBaHTOMETpa M OOBSICHUTE, KaK MCIIOJIB3YETCS STOT IpUOOp
JUIsl aHAJIM3a MaTepUaloB.

18.UnTepnperupyiite s3xcnepuMeHTanbHbli criektp AMP, cHaTsiit Ha yacTore 60 MI'. Kakue
U3MEHEHUS IPOM30UIYT, eciu ciekTp Oyaer cHAT Ha 300 MI'?

19.YT0 Takoe pa3mepHblil 3 (HEKT B TEXHOIOTMH HAaHOMATEpUaioB?

20.Kak paccunThIBalOT yIENbHYIO TIOBEPXHOCTD YJIbTPAIUCIEPCHBIX TOPOIIKOB

METAJIJIOB 10 IaHHBIM PACTPOBOM 3JEKTPOHHON MUKPOCKOTIUU?

21.B uem COCTOMT pa3In4yue 3JIEKTPONPOBOJHOCTH IPOBOAHHUKOB, IIOJYIPOBOAHUKOB U
JURJIEKTPUKOB C TOUKH 3PEHUS 30HHOU Teopun?

22 .®Dusnyeckre 0CHOBBI AP dexTa X0Ju1a U ero U3MEpeHHe.

23.MarHuTOoCTpUKIIMS MaTEPUAJIOB U METOJIbI €€ U3MEPEHHUSI.

24.Buipl JIOMUHECLEHIIMU B 3aBUCUMOCTH OT crloco0a Bo30Y KICHHUS.

25.0CHOBHBIE XapaKTEPUCTHUKH JIFOMUHECLIEHIIMK. VIHTepripeTaus CiekTpoB

JIOMUHECLIEHIINH.

26.MarsuTHbIe CBOMCTBA HU3KOPA3MEPHBIX YaCTUIl METAJUIOB.

27. CynepnapamMarHeTHKH.

28. 'uraHTCKO€ MarHUTOCONPOTUBIIEHUE, OTPULIATEIBHOE MATHUTOCOPOTUBIICHHUE.

0) KpuTEpUU OLICHUBAHMSI KOMITETEHINH (PE3yJIbTaTOB)
- 110 MATUOAIIIBHON CHCTEME.

B) OINKMCAHUE IIKAJIbI OI[CHUBAHUS

- OIIEHKA «OTJIMYHO» CTABUTCS IIPH BBHIMOJTHEHUH, HE MeHee ueM 98% 3amanuif,

- OLIEHKA «XOPOIIO» CTaBUTCS MPU BINOJHEHUHU, HE MeHee ueM 80% 3amanuii;

- OLICHKA «YJOBJIETBOPUTEIBLHOY» CTABUTCS MPHU BBIOJIHEHUH, HE MeHee yeM 60%
3aJIaHui;

- OIIEHKA «HEYOBJIETBOPUTEIHLHO» CTABUTCS MPU HEMTPABUILHOM OTBETE Oosiee,
gem Ha 50% BOIPOCOB TecTa WX HEBBIMOTHEHUH Oonee, yeM 50% 3amaHuid.



6. MeTroanuyecKkue yKa3aHUs MO OPraHU3aIUM CAMOCTOSITEIbHOM PadoThI CTY1€HTOB
(Onucvisaemcs  opeanusayus Kaxicoo2o 6uUod CcamoCmosmensHol pabomvl CMyOeHmos,
UCNONB3YEMO20 NPU U3YHUEHUU OAHHOU OUCYUNTIUHBL).
CamocrosTenpHas paboTa 00yJaronuXcs SBISIETCS COCTABHOM YacThio yueOHOH paboThl 1 UMEeT
LEJIbIO0 3aKpeIUIeHue U yriryOaeHue
CocTtaB caMOCTOSATENLHOM PaOOTHI:
1. [TonrotoBKa K JEKIMOHHBIM 3aHSATHUSIM:
- YTeHUE TeKcTa (yueOHUKa, IEPBOUCTOYHUKA, JOTIOJHUTEIHHOM TUTEPATYPhI U T.11.);
- COCTaBJIEHHUE TJIaHA TEKCTa, rpaduueckoe n300pakeHne CTPYKTYpbl TEKCTa, KOHCIIEKTUPOBAaHUE
TEKCTa, BBIMUCKU U3 TEKCTa U T.J.;
- paboTa ¢ KOHCIIEKTOM JICKIIUH;
- IOJITOTOBKA BOTIPOCOB JIJIsl CAMOCTOSTEIBHOTO U3YUYCHHUS
2. I[loaroroBka K MpakTUYECKUM (CEMUHAPCKUM) 3aHATHSIM:
- paboTa co CripaBOYHHKAMH U JIp. JTUTEPATYPOii;
- 3aroHeHue paboueii TeTpay;
- IOJITOTOBKA MYJIbTUME/IMA MTPE3CHTAIMH U JIOKJIAJI0B K BBICTYIUICHHIO HA TIPAKTUYECKOM 3aHATHH;
3. [loaroroBka Kk MpOMEKyTOYHON aTTECTALIUU:
- MOBTOPEHHUE BCEro y4eOHOro MaTepraia TUCIHILTHHBI
- aHanuTHYecKas o0paboTKa TeKCTa;
4. Ilpoune BHUIBI padOT:
HAy4YHO-HCCIeIoBaTeNbCcKas paboTa (HaydHas CTaThs, OKIal, pedepar).

7. Y4yeOHO-MeTOAMYECKOE " MaTepHaATbHO-TeXHUYECKOe ob0ecreyenue
AUCHUILINHBI (MoayJis1) «MeToabl HccieI0BAaHUA TBEPABIX TeJ»
1. Kynpssuesa P.B. «JledexTsl B kpucTamiax, uX reoMeTpHsi U CBOUCTBa», yueOHOe ocoOue.
2. Illackombsckas M.IT. «Kpucrammorpadus», M.B.111., 1976, (temsr 1, 2, 4, 8).
3. Opno A.H. «BBezaenue B Teoputo 1e(heKTOB B KpUCTaLIax», yueoHoe nocooue, M.B.111.,
1983, (temsr 1 — 7).
4. Baiinmreiin b.K. «CtpykrypHas snekrponorpadus», M., uza. AH CCCP, 1956, (trema 10).
5. Awmenunkc C. «MeToasl MpsSAMOTO HaOMIOACHUS AUCIIOKaiuii», Mup, M., 1968 (Temsr 10,
11).
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1. ®punens K. «ducnokamuu», M., Mup, 1967.
2. Ban-bropen /l. ledextsl B kpuctamiax», U.JI., 1967.
3. VYreBckuit JI.M. «ludpakimonHas 31€KTpOHHAST MUKPOCKOITHS B METAJUTOBEICHUNY,
Merannyprus, 1973.
4. S.C. Ymanckwid, F0.A. Ckakos, A.H. MBanos, JI.H. Pacropryes,. Kpucramiorpadus
peHTreHorpadus u >MeKTPOHHAs MUKpOcKomus, MockBa «Metamnyprus», 1982..
5. JI. ®envaman, . Maitep, OCHOBBI aHAIM3a MTOBEPXHOCTH M TOHKUX TJIEHOK, MOCKBa
«Mmupy, 1989.
6. H.Bbpurrc, M.I1.Cux., Ananu3 noBepxHocTH Metogamu Oxe- U peHTTeHOBCKOM
($oT037eKTPOHHOM criekTpockonuu. Mocksa, «Mup» 1987.
HNHTepHeT-pecypcsl
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3. http://dic.academic.ru/dic.nsf/enc_physics/2309DOTODJIEKTOHHA



