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ITACITOPT ®OHIA OIIEHOYHBIX CPEJICTB
no aucuuriuHe «M30pannbie riaaBbl PU3HKH KOHAEHCHPOBAHHOT0 COCTOSTHUS)
DopMupyemMbie YHUBEPCAJIbHbIE KOMIIETEHIUM

YK-1 Cioco0HOCTh K KPUTHYECKOMY AHAJM3Y M OLIEHKE COBPEMEHHBbIX HAYYHBIX J0CTHKEHHIl, FreHEePUPOBAHUI) HOBBIX
H/eid Py peleHu  UCCJIeI0BATEIFCKUX H MPAKTHYECKHX 327124, B TOM YHCJIe B MEKIUCIUIIMHAPHBIX 00J1aCTAX

OBIIIAA XAPAKTEPUCTHUKA KOMIIETEHIITUU

Tun KOMIIETEHIIUU:

YHuBepcalibHasi KOMIETEHIMA BbIMYCKHUKA MTPOTPAMMbl aCIUPAHTYPhI 0 HanpasjieHuto noarotosku 03.06.01 ®usnka u
ACTPOHOMHMS. Y HUBEpCAJIbHAS KOMIIETCHIMS BBIMYCKHUKA MPOrPaMMbl aCITUPAHTYPHI.

[TOPOI'OBBIM (BXOJIHOM) YPOBEHbL 3HAHUM, YMEHUU, OIILITA JESATEJIRHOCTH, TPEBYEMBIU I
®OPMUPOBAHUS KOMIIETEHLIMU

Jls Toro utoObl (hOpMUPOBAHUE TAHHOW KOMMETEHITMH OBIJI0O BO3MOXXHO OOYYArOMIUIACS, MPUCTYMHUBIINN K OCBOCHHIO
MPOrpaMMbl ACTIUPAHTYPHI, AOJKEH:

e 3HATD: oCHOBHBIE METO/Ibl HAYUHO-UCCIICIOBATEIbCKON JEATEILHOCTH.

e VYMETD: BbIEHATH W CUCTEMATH3UPOBATh OCHOBHBIE HMACH B HAYUYHBIX TEKCTaX, KPUTHYECKH OIEHUBATH JIFOOYIO
MOCTYMAIOIIYI0 WH(OOPMAITHIO, BHE 3aBUCHMOCTH OT MUCTOYHHWKA, M30eraTh aBTOMATHYECCKOTO MPUMEHEHUS CTaHIAPTHBIX
dhopMy1 1 IPUEMOB TIPU PEIICHUH 3a/1a4.

e BJIAJIETDH: naBeikamu cOopa, oOpabOTKH, aHAIW3a U CHCTEMATH3alMK WHOPMAIIHK 10 TEME MCCICA0BAaHUS, HaBBIKaMU

BI)I60pa MCTOAOB M CPCACTB PCIICHUA 3a1a4 UCCIICAOBAHHAA.



INTIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA U KPUTEPUU UX OHEHUBAHUA

ILnanupyemsie
pe3yJbTaThbl 00y4eHus ™
(TokazaTenu JOCTHKESHUS

Kputepuu oueHnBaHuUs pe3yJbTATOB 00y4eHHs

3aJaHHOTO YPOBHs 1 2 3 4 5
OCBOEHHsI KOMIIETEHIIH )
3naer: OtcyrcTBUE ®parmeHTapHbIe O6mwe, HO He | CdopmupoBannble, Ho | ChopmupoBaHHbIE
METOIbl  KPUTHYECKOTO | 3HAHUH 3HAHUS METOZIOB | CTPYKTYPUPOBAHHBIE CoIepIKalie OTAENbHBIE | CHCTEMAaTHUECKUE
aHaM3a u OLIEHKHU KPUTUYECKOTO aHAIN3a | 3HAHUS METOJOB | IPOoOeITBI 3HAHUSA | 3HAHUS METO/IOB
COBPEMEHHBIX  HAYYHBIX u OLIEHKU | KPUTUYECKOTO aHAJIN3a U | OCHOBHBIX METOZIOB | KPUTHYECKOTO aHAIN3a
JOOCTI)KEHUH, a Takxke COBpPEMEHHBIX OLIGHKH  COBPEMEHHBIX | KPUTHUECKOTO aHaln3a U | U OLICHKH
METOIbl TeHEPUPOBAHMS HAYYHBIX JOCTIDKEHHH, | HAYYHBIX JOCTVIKEHHH, a | OUEHKH  COBPEMEHHBIX | COBPEMEHHBIX
HOBBIX unei npu a TaKkKe  METOMAOB | TaKxKe METOJIOB | HAYYHBIX JOCTHIKEHHH, a | HAYYHBIX IOCTH)KEHUH,
peleHnH TEHEPHPOBAHUSI HOBBIX | TEHEPHPOBAHUSI  HOBBIX | TAK)Ke METOZOB | @&  TakKKe  METOAOB
UCCIIEIOBATEIBCKIX u uned TpU  peIleHHH | uAed  TPU  PEIICHWH | TEHEPUPOBAHUS  HOBBIX | TEHEPUPOBAHUS HOBBIX
NPaKTUYECKUX 3a1ad, B UCCIIEIOBATENIbCKIX U | UCCIIENOBATENIbCKUX W | MOEH  NpW  PEIIeHHWH | uAed TpuU  pelueHuH
TOM qHciIe B NPAaKTUYECKUX 3a1a4 NPAaKTUYECKUX 3a1a4 UCCIIEOBATENIbCKIX M | UCCIIENOBATENIbCKUX U
MEKIUCIUITITUHAPHBIX NPAaKTUYECKUX 33/1a4, B | MPAKTHYECKHX 3a/1adY, B
obnacrsx TOM YHCTIE | TOM qHcie

MEKIUCIUITITUHAPHBIX MEKIUCIUTUTMHAPHBIX

Mugp 3 1. YK-1




Ymeer: OTtcyTcTBUE Yactuuno ocsoeHHoe | B menom ycnenrHo, HO He | B nenom ycnemnele, Ho | ChopmupoBanHOe
AHAIU3UPOBATh YMeHI/Iﬁ YMEHUEC aHAJIM3UPOBATL | CUCTEMATUYICCKU coAcprkalue OTACIBbHBIC | YMCHUEC aHAJIU3UPOBATDH
AJIBTCPHATHBHBIC AJIBTCPHATHBHBIC OCYHICCTBJIACMbBIC aHAJIN3 Hp06e.]'IbI AHAJIN3 | aJIbTCPHATHUBHLIC
BAPUAHTBI pemeHuA BAPUAHTBI pPE€UICHUA | AJIbTCPHATUBHBIX AJIBTCPHATHUBHbBIX BAPHUAHTHBI peamieHuA
UCCIIEN0BATEIbCKIX u UCCJIEAOBATENbCKUX U | BAPUAHTOB pellleHusl | BApUAHTOB pellIeHus | UCCIEOBATENbCKUX U
NPaKTUYCCKUX 3agad U MNPaKTUYCCKUX 3a4a4 U | UCCIIENOBATCIIBCKHUX H | UCCIAECOOBATECIBCKHUX MPaKTUYCCKUX 3ada4 U
OLCHUBATDb OLCHUBATDb MNPaKTUYCCKUX 3adaqd U | 3ada4 u OLI€HKA | OLI€HUBATDb
INOTCHIMAJIbHbIC INOTCHIMAJIbHbIC OLICHKAd IIOTCHIMAJIIBHBIX | ITIOTCHIITHAJIBHBIX INOTCHIMAJIbHBIC
BBIUTPBIIH/ TPOUTPHIIH BBIMTPBIIH/IPOUTPHI | BHIMTPHIIEH/IPOUTPHIIIE | BBIUTPBILIESH/ TIPOUTPBIIIE | BHIMTPBIIIH/ TIPOUTPHILI
peanm3anu 3THUX U pealu3allini 9STHX 17| peaim3anu STHX | H peai3anu OTUX | U pealn3alv 3TUX
BapUaHTOB BapHUaHTOB BapHUaHTOB BapUaHTOB BapHUaHTOB
Mudp ¥ 1. YK-1
Ymeer: OtcyrcTBUE Yactuuno ocsoeHHoe | B menmom ycmemHoe, Ho | B menom ycnemnoe, wo | ChopmuposanHOe
npu peIICHNH YMeHI/Iﬁ YMEHUEC TIpU PCLICHUU | HE CUCTEMATUYCCKU | COACPKALNECE OTACIbHBIC | YMCHHUE TMPU PCIICHUN
UCCIIEN0BATEIbCKIX u UCCIIEIOBATENbCKUX U | OCYILIECTBIIIEMOE YMEHHUE | MpoOesbl yMEHHEe TIPH | UCCIENOBATENbCKUX U
MPaKTUICCKUX 3agad MPaKTUICCKUX 3aaa4 | nmpu PELICHNHN | PCHICHUUA MPAKTUICCKUX 3agavd
FrCHEPUPOBATH HOBBIC reHepupoOBaThb Uacu, | UCCJICHOBATECIbCKHUX Hn | UCCIAECOOBATEIBbCKUX U [ TCHEPUPOBATH HUacu,
uneu, NOAJAK0IHECcs NOJAAK0LIUECS NPaKTUYECKUX 3a7a4 | NPaKTHYECKUX 3a7a4 | NOAJAIOIIUECs
onepanuoHaIN3aLU onepanuoHaIN3aLU reHepupoBaTh ujaeu, | FreHepupoBaTh ujey, | onepalnuoHaIn3aluu
ucxond us3 HaJIUYHBIX HUCXOOsA U3 HAJWYHBIX | IOAAAOIIHUECS oA eCs HCXOoasA U3 HAJHUYHBIX
pecypcoB U OrpaHUYEeHUN pecypcos U | OnepaluOHAIU3aLUN onepanuoHAIU3aLUN pecypcos u
OFpaHI/ILIeHI/Iﬁ HUCXoas1 us3 HaJUYHBIX | UCXOOA us3 HaJIUYHBIX OFpaHI/ILIeHI/Iﬁ

Mugp Y 2. VK-1

PECYpCOB U OIPaHUYEHUI

PECYpCOB U OIrpaHUYEHUI




Baapeert: OTtcyTcTBUE ®parMeHTapHOE B nenom ycnemHoe, HO | B menmom ycnemHoe, HO | YcnemHoe 151
HaBBIKAMU aHaJn3a | HABBIKOB NPUMEHEHHE HABBIKOB | HE CHCTEMATHYECKOE | CozeprKalee OTAENbHbIE | CHCTEMATHIEeCKOe
METOIOJOTHYECKIX aHam3a NPUMEHEHHE  HAaBBIKOB | MPOOENbl  NMPUMEHEHHE | IPUMEHEHHE HAaBBIKOB
npobseM, BO3HHKAIOIINX METOI0JOTHYECKIX aHam3a HaBBIKOB aHajM3a | aHaIM3a
npu peLeHnu npobiuewm, METOIOJIOTHYECKIX METOIOJIOTHYECKIX METOIOJIOTHYECKIX
UCCIIEIOBATEIBCKIX u BO3HUKAIOIINX npu | mpobyeM, BO3HUKAOIIMX | MpoOJeM, BO3HHKAOLINX | pobiem,
NPaKTUYECKUX 3a1ad, B peleHn npu peleHNH | Ipu peIIeHNH | BO3HUKAIOIINX npu
TOM qHcie B UCCIIEIOBATENIbCKUX U | UCCIIENOBATENIbCKUX M | HCCICAOBATEIbCKUX U | PELICHUH
MEKTUCITUTIITUHAPHBIX NPAaKTUYECKUX 3a1a4 NPAaKTUYECKUX 3a1a4 MPAKTUYECKUX 3a1a4 UCCIIEIOBATEIBCKIX U
obnacrsx MPAKTUYECKUX 33724, B
TOM qrcie B
Mugp B 1. YK-1 MEXIUCLUTUTMHAPHBIX
obJacTsx
Baapeert: OTtcytcTBUE ®parMeHTapHOE B nenom ycnemHoe, HO | B memom ycnemHoe, HO | YcnemHoe 151
HAaBBIKAMHU KPUTHYECKOTO | HABBIKOB NpUMEHEHHe He CHCTEMATHYECKOE | CozeprKalee OTAENbHbIE | CHCTEMATHIECKOe
aHaM3a u OLIEHKHU TEXHOJIOTHH NPUMEHEHHE TEXHOJIOTHH | Mpolenbl  NMpUMEHEHHE | IPUMEHEHNe
COBPEMEHHBIX  HAYYHBIX KPUTUYECKOTO aHAJIN3a | KPUTHYECKOTO aHAIN3a U | TEXHOJIOTHH TEXHOJIOTUH
TOCTHKEHHI u u OLICHKU | OLIGHKH  COBPEMEHHBIX | KDUTHUECKOTO aHaJN3a U | KPUTHUECKOTO aHaIN3a
pe3yIbTaToOB COBPEMEHHBIX HAYYHBIX OCTHKEHHWH U | OLEHKH  COBPEMEHHBIX | H OLICHKU
IesATeIbHOCTH o HAYYHBIX JIOCTIIKEHHH | Pe3yJIbTaTOB HAYYHBIX OCTWKEHHH W | COBPEMEHHBIX
PELIeHHIO u PE3yJIbTATOB | NESITEIbHOCTH 1O | Pe3yJIbTaTOB HAYYHBIX JTOCTHKEHHH
UCCIIEIOBATEIBCKIX u e TeTbHOCTH 1O | PELICHHIO TeSATeIbHOCTH no | u Pe3yJIbTaTOB
NPaKTUYECKUX 3a1ad, B PELIEHHIO UCCIIEIOBATENIbCKIX M | PEIIEHHIO IeSATEIbHOCTH 1o
TOM qHciIe B UCCIIEIOBATENIbCKUX U | MPAKTUYECKHX 3a/1a4. UCCIIEIOBATENIbCKUX W | PELIECHHIO
MEKIUCIUITITUHAPHBIX NPAKTUYECKUX 3aa4. MPAKTUYECKUX 3a]1a4. UCCIIEOBATENBCKIX U
obrmacrsx MPaKTUYECKUX 3a7a4.
Mudp B 2. YK-1
Ikana oueHUBAHUSA HeynosnerBopuTe | HEYAOBIETBOPUTENBHO | YAOBIETBOPHUTEIHHO XOPOLIO OTJIUYHO
(cooTHOMIEHHE C JIBHO

TPaAUIIHOHHBIMH
(¢popmamu aTTecTanun)




IHACITIOPT ®OHIA OLHIEHOYHbBIX CPEACTB
no aucuuniuHe «M30paHHbie 1J1aBbl PU3NKH KOHAEHCHPOBAHHOI0 COCTOSIHUSD)

d®opmupyembie npogeccroHaJIbHbIe KOMIETEH UM

IIK-1 criocoO0HOCTH CTPOUTH HOBelilNe pusnuecKkue 1 MaTeMaTHYeCcKHe Mo/1eJId NpudopPoB, CXxeM, YCTPOIicTB
HAHOZJIEKTPOHUKH PAa3JIUYHOT0 PyHKINOHAJIBLHOT0 HA3HAYEHHS], a TAKXKe UCM0JIb30BATh CTAHJAPTHbIE MPOTrPAMMHbIE
CpeacTBa UX KOMIbIOTEPHOT0 MO/IeIPOBAHUSA

ILnanupyemsie
% Kputepuu oneHuBaHusi pe3y/jbTaToB 00y4eHHs
pe3yabTaThl 00y4eHust
(TmokazaTenu JOCTHKEHUS
3aJTaHHOTO YPOBHA 1 2 3 4 5
OCBOEHHSI KOMIIETEHIIHH )
3naer: OTCYTCTBHE ®parMeHTapHble CdopmupoBaHHbIE CdopmupoBaHHbIe CucreMaTu3upOBaHH
Tunsl cBsA3eH B KpUCTAIUIAX, | 3HAHUN MIPEACTABICHUS O | IpeacTaBIeHUs O | IpeAcTaBIeHUs O | BI€ 3HaHUA O THUMNAX
THUIBI KOJIEOaHN aTOMOB B KPUCTAJUINYECKON U | KPUCTAUIMYECKON U | KPUCTAIIMYECKON U | CBA3EH B KPUCTAJIAX,
KpPUCTAJLIaX C IPOCTON U 30HHOU CTPYKTyp€ | 30HHOU CTPYKTYpP€ | 30HHOMU CTPYKTYpe, | TUIax KoyuebaHui
CJIO>KHOM MPUMUTHUBHOMN TBEPABIX TEJl TBEPABIX TEJL OCHOBax  (PU3NYECKOH | AaTOMOB B KPUCTAIIAX
STYEMKOU, 3JT€MEHTHI CTaTUCTHUKH. C MPOCTOH U CIOKHOMN
(bu3nIECKON CTATUCTUKH, MPUMUTHUBHON
TEILIOBbIE CBOIICTBA STYEMKOM, 3JIeMEHTaX
TBEPJBIX T€JI, OCHOBBI ¢buznyeckoi
30HHOH T€OpUHU CTaTHUCTHKH,
KPUCTAJUIMYECKUX TBEPABIX TEIUIOBBIX CBOMCTBAX
Tel TBEPBIX TEJI,
OCHOBAx 30HHON
TEOpUHU
Mugp 3 1 IIK-1 KPUCTAJTMUECKUX
TBEPIBIX TEJ




YMmeeT:

BbIOMPAaTh  MaTeMaTHYECKHUE]
METONbI HEOOXOAMMBbIE s
OTMCaHUs busnyecknx
MPOLIECCOB, MPOTEKAIINUX B
KOH/ICHCUPOBAHHBIX Cpenax,
UCIOJIb30BAaTh  COBPEMEHHO®
naboparoproe 00OpyIOBAHUE

IIst MPOBEICHUS]
SKCIIEPUMEHTA,

BHIOMpaTh W TPUMEHSTH
METOJIbI UCCIIEIOBAHMS]
buznuecKux CBOWCTB

KOHJIEHCHPOBAHHBIX CPENl
BbIOMPATH M MPUMEHSTh
METObl HCCIIEIOBAHUS
(YHKIMOHATBHBIX
XapPaKTEePUCTHK
KOHJIEHCHPOBAHHBIX CPEN
[ugpp ¥V 1 IIK-1

OTtcyTcTBUE
YMEHHH

Mmeer Oa3oBbie
MPEICTABICHUS O
(u3nUecKUX mpoueccax,
MPOTEKAIOIIUX B
KOH/IEHCUPOBAHHBIX
cpenmax, HO He TOTOB
000CHOBBIBATH MOJIENIH U
KPUTUYECKH OIIEHUBATH
0051aCTh UX
IPUMEHUMOCTH.




meer Ga3oBbIe
MPEICTaBICHUS U TOTOB
BBIOVPATh W PUMEHSITH
MOMENH, HEOOXOIUMbIE
NJIS1 OTIMCAHUS
(bU3UYECKUX MPOIIECCOB,
MPOTEKAOIUX B
KOHICHCHPOBAHHBIX
cpenax, HO He TOTOB
KPUTHYECKH OLICHUBATH
00acTh Ux
MPUMEHUMOCTH.

YMeeT U TOTOB BbIOMpPATh
U TIPUMEHSTh MOJIEIH,
HEOOXOIUMBIE ISt
OTHCaHMs (PU3UIECKUX
MPOLIECCOB,
MPOTEKAOIINX B
KOH/IEHCHPOBAHHBIX
Cpenax U KPUTHYECKH
OLICHUBATh 00JIACTh UX
PUMEHUMOCTH.

Hmeer ombiT U roTOB
CaMOCTOSITEILHO
BbIOHpATH
MaTeMaTHYECKUE
METONbI HEOOXOIUMBIE
TSt OTIUCAHMS
buznyecknx
IPOLIECCOB,
MPOTEKAOIIUX
KOHICHCHPOBAHHBIX
cpenax,
UCTIOJIb30BATh
COBPEMEHHOE
naboparopHoe
obopynoBaHwue
MPOBEEHUS
SKCIIEPUMEHTA,
BBIOMpATh U MPUMEHSTH
METOJbI HCCIICIOBAHUS]
(U3NYECKNX  CBOWCTB
KOHICHCHPOBAHHBIX
cpen,

BBIOWPATh W MPUMEHSITH
METO/IbI UCCIIETOBAHUS
(YHKIIMOHATbHBIX
XapaKTePUCTUK
KOHIEHCHPOBAHHBIX
cpexn.

JJ1|




Bnapeer:

OCHOBHBIMH NOHATUSIMU
(U3UKN KOHIEHCHPOBAHHOTO
COCTOsIHMUS,

OCHOBAMH METOJIA
JIEKTPOHHOMN CHEKTPOCKONNHU
1UTs1 KOJTMYECTBEHHOTO
aHaJIM3a HAHOCTPYKTYD,
OCHOBaMU CKaHUPYIOLIEH

He Braneer

Bnaneer 0CHOBHBIMU
MOHATUAME (PU3HKH
KOHJEHCHPOBAHHOTO
COCTOSIHUSI, HE BJIaJ€eT
METOAMH.

B nenom Bnageer
METOAOM 3JIEKTPOHHOU
CIICKTPOCKOIINHU IJIA
KOJIMYCCTBCHHOI'O
QHAJIM3a HAHOCTPYKTYD.

B wesnom ycrnemHoe, HO
CONPOBOKAAOIIEECs
OTHENbHBIMU OLUTHOKAMHU
MPUMEHEHNE METOI0B
SJIEKTPOHHON
CHEKTPOCKOIUU JJIst
KOJIM4YECTBEHHOTO
aHaIM3a HAHOCTPYKTYp U
METOINKON paboThI Ha

Brnaneer 0CHOBHBIMHU
NOHATUSMH (PU3HKH
KOHJIEHCUPOBAHHOTO
COCTOSIHUS, BIIaJI€ET
HaBbIKAMU U UMeEET
OTBIT KOJIMUECTBEHHOTO
aHaIU3a HAHOCTPYKTYP
METOAOM 3JIEKTPOHHOU
CIEKTPOCKOIUHU U

TYHHEJIbHON MUKPOCKOIIUU CKaHUPYIOLIEM CKaHUPYIOLIEN
[Tudp B 1 I1K-1 TYHHEJIbHOM TYHHEJIbHON
MHUKPOCKOTIE. MUKPOCKOIUH.
IIxana oueHuBaAHHA HEYIOBJIETBOPUTE | HEYIOBJIETBOPUTENBLHO | YAOBIETBOPUTEIBHO | XOPOLIO OTJINYHO
(cooTHOIIEHHE C JILHO

TPAaAULIHOHHBIMH
(¢popmamu arrecTanun)




KOMIUIEKCHI OEHOYHBIX CPEJICTB
JUISI TEKVIIE ATTECTALINN

HepequL OICHOYHBIX CPCACTB

HaumeHnoBanue
Ne IIpeacraBieHne OLEHOYHOTO
OLICHOYHOI 0 KpaTkas xapakTepucTHKA OLIEHOYHOI0 CPeACTBA
n/n cpeactsa B ¢onHne
cpeacTaa
Y cTHBIH onpoc
1 Cemunap CpencTBo KOHTpPOJIA, OPraHM30BAHHOE KAk CrienuajbHas Oecenma mpenonasaTens ¢ | Bompocs! Iuist MOATOTOBKH K
00y4aroIMMCsl Ha TEMBI, CBSI3aHHBIE C M3Y4aeMOW MUCLUIUIMHONW, U PACCUUTAHHOE | SK3aMEHY
Ha BBIICHEHHE 00beMa 3HaHWH OOyYaroLIerocs 1Mo OMpenesieHHOMY pasfely, TeMe,
npobseMe U T.1I1.
IIucbmMeHHBIE PpAdOTHI
2 IIpakTnueckue IIpomexxyTOuHBI NPOAYKT, MOJy4HaeMblii B pe3yJpTaTe SKClIepuMeHTaNbHOro | CHHCOK NPUMEPHBIX BOMPOCOB
3aHATHSA UCCJIeIOBaHUs 51 TEOPETUIECKON obpaboTku Ha COBPEMEHHOM | JIJIsl KOHTPOJIbHBIX paboT
SKCIEPUMEHTAIbHOM 0OopynoBaHuu. [IpoBoauTCs B BUAE IINTENbHBIX 4-6 4acoB
CaMOCTOSTENBHBIX UCCIEI0BAHUI IO OTOBOPEHHON TeMartuke. I103BonsieT OLeHuTh
yMeHUs1 00yHaroInuXCsl CAMOCTOATEIIbHO M3BJIEKATh 3HAHMS B MPOLIECCE OCBOCHUS
TEOPETUYECKOT0 MaTepuajga U pPeIIeHUs HKCIEPUMEHTAJbHBIX 3a7ad Ha
MOJyIIPOBOJIHUKOBBIX CTPYKTypax c MTOHU>KEHHON Pa3MEPHOCTHIO,
OPUEHTHPOBAaTbCA B HOBOM MaTepuaje U TMPOSBIATb AHAIUTUYECKHUE W
HCCJIEI0BATENILCKUE HABBIKH. BBINOTHAETCS B MHAMBUYAJILHOM MOPSAKE.
OueHounble cpeacTsa -
Kontpoaupyemsbie N P
Ne wacTh Koabl komneTeHIuH 1 IVIAHMPYeMble pPe3yJabTAaThl 00y4eHus! HAHMEHOBAHHE
n/n TeKyIHH NMPOMEKYTOYHA
AUCHHIIINHBI
KOHTPOJIb sl aTTecTanus
1 | Kpucraminueckas YK-1 CriocobeH K KpUTHYECKOMY aHaJN3y U OLIEHKE COBPEMEHHBIX Cemunap Bomnpocs! nis
CTPYKTYpa U IIK-1 HAY4YHBIX JOCTHKEHUN, TeHEPUPOBAHUIO HOBBIX UEH NPU PELICHUN MOJArOTOBKHU K




IUHAMHKa PELIeTKH,
30HHas CTPYKTypa
TBEPABIX TEJ

UCCJIEOBATENIbCKUX U TPAKTHYECKHX 33/1a4.
Bnaneer MeTononorueil TEOPETUIECKUX U SKCIEPUMEHTAIBHBIX
UCCIIEIOBAHMH B 001aCTH (PU3UKHU MOTYITPOBOAHUKOB H
HU3KOPAa3MEPHBIX CTPYKTYP.

Brapeer meronamu u anropurMaMu oOpabOTKH M aHATN3a
KPUCTAJUIMYECKON CTPYKTYPBI NOJYIPOBOJHHUKOB.

HK3aMEeHY

DJIeMEHTBI
buznueckoi
CTaTUCTHKH (
byHKIIIN
pacrpeneneHust
Makcsenna-
bonbumana,®epmu-
Hupaxka, bosze-
DiiHITeHa)

s

CrnocobeH k pa3paboTKe HOBBIX METOJIOB UCCIIEIOBAHUS U X
MPUMEHEHHUIO B CAMOCTOSITEIbHON HAYyYHO-HCCIIEI0BATEIbCKOMN
NesITeIbHOCTH.

CriocoOeH npeacTaBIsITh MOJyYeHHbIE PE3YJIbTaThl HAYYHO-
UCCIIEIOBATENBCKOM A TENNbHOCTH Ha BHICOKOM YPOBHE U C yUETOM
COOMIOIEHNST aBTOPCKUX TTPaB.

3Haer SKCIIEPUMEHTAJIBHBIC CUCTEMbBI U TCXHUYCCKUX CPCACTBA AJIA

00pabOTKH 3KCIEPUMEHTANbHBIX AAHHBIX, MOCTPOCHUS MOAEIeH U
aHajIu3a TOBENCHMs HU3KOPA3MEPHBIX CTPYKTYP B ILIUPOKOM
Juana3oHe TeMIepaTyp.

JlaboparopH
bIe PabOTHI

Bomnpocs! nis
MOATOTOBKH K
5K3aMEHY




Bonpocsl

no nuctmrinHe «30pannabie raBbl PU3UKN KOHACHCUPOBAHHOTO COCTOSHHS)

1. OcHoBHbIe THMBI CBsA3el B kpucTauiax. Kpuctamibl MHEPTHBIX ra3oB. CHITbI
Ban-nep-Baansca. [lorenunan Jlenapaa-/lxonca.

2. OuU3NYECKUE CBONCTBA MHEPTHBIX KPHUCTAUIOB. CXKHUMAEMOCTh, OOBEMHBIN
MOJYJIb YIIPYTOCTH.

3. OcHOBHbIE THUIBI CBS3¢M B Kpuctajuiax. HoHHBIE KpUCTAIbl. DHEPrus
Manenyura. O0beMHBINH MOAYJb YIPYTOCTH.

4. OcHOBHbIE TUMBI CBSA3EH B KpucTaylax. KOBaJICHTHbIE KPUCTAJLIBI.

5. OcHOBHbIE THUIBI CBSI3¢M B KpuUCTaUlax. MeTaIMYECKUEe KPUCTAJUIBI.
Kpucrannsl ¢ BOZOPOAHBIMU CBI3SIMHU.

6. Jlunamuka pemierka. TemI0eMKOCTh PEHIETKH MPH TMOCTOSHHOM JaBJICHUH,
3aBUCUMOCTb OT TEMIEPATYPHI.

7. Konebanus pemeTku U3 MemoYKd OAMHAKOBBIX aToMOB. KonebaTeabHble MOIbI
OJHOATOMHOM PELIETKHU.

8. Konebanusa TpexMepHOro Kpucraja. J(ucrmepcroHHbIe KpuBbie. (DOHOHHBIMN
CIIEKTD.

9. Onementsl ¢uzndeckoi cratuctuku. Oepmuonbl, 0030HB. BBIpokaecHHBIE,
HEBBIPOXKJACHHBIC KOJUICKTUBBI. [[JIOTHOCTH COCTOSIHUH.

10. ®yukuua pacnpenenenuss MakcBemna-boasiMana ajie  HEBBIPOXKICHHOTO
rasa.

11. BeiBog dyukumm pactpenenecanst Gepmu-/lupaka. Sueprus Oepmu. OyHKImsa
pacnpeneieHus Uil BRIPOKACHHOTO Ta3za ¢epmuonos. [lomHas dyHkIms
pacnpenenenus Oepmu-/lupaka.

12. Bausinue temnepatypbl Ha pacnpeaencaue Oepmu-/lupaka.

13. 3aBUCUMOCTh ~ XMMHUUYECKOT'O  TOTEHIMAlda  BBIPOKIACHHOTO Traza  OT
TEMIEPATYPHI.

14. Cuarue BoipoxaeHuA. HeBbIPOKIAECHHBIN 3JIEKTPOHHBIH Ta3.

15. BoiBoa dbyHKIIN pactpeneneHus Bboze-OiiHireitHa. OyHKIHA

pacrpeaeneHus sl BBIPOXKACHHOTO ra3a 0030HOB.



16. TennioBble cBoWMcTBA TBEpPAbIX Te. [loHATHE O HOPMaAIbHBIX KOJICOAHUSAX
pemeTkn. Akyctuueckue. OnTuueckue KojaeOaHus.

17. Cnextp HOpManbHBIX KoseOanwmii pemetku. [lorsaTue o ponoHax.

18. TemmoemkocTh TBepAoro Tena. 3akoH Jlromonra-Iltm, 3akoH Jlebas.
Temnepatypa Jlebas.

19. TenmoeMKOCTb 3JIEKTPOHHOTO rasa.

20. TenyioBO€ pacIIUpPEHUE TBEPIbIX TEIL.

21. TennonpoBOAHOCTH TBEPABIX TEIT (AUIJICKTPUKH ).

22. TennonpoBOAHOCTH TBEPABIX TEIT (METAILTHI).

23. 30HHasA TEOPUs TBEPJbIX TEJl. DHEPreTUUECCKUE YPOBHU CBOOOJHBIX aTOMOB.

24. DHepreTUUECKUil CIIEKTP AEKTPOHOB B KpucTayie. [loHsATHE sHEepreTuuecKoit

30HBI.

TeMbl NpaKTHYECKUX 3aHATHIA

no nuctmrinHe «30parabie raBbl PU3UKN KOHACHCUPOBAHHOTO COCTOSHHS)

1. Texnomorus co3aaHus MOBEPXHOCTHHIX CJIOEB M TUICHOK (4 Haca).

2. OCHOBBI AJIEKTPOHHOM CIEKTPOCKONUU AJI1 KOJIMUYECTBEHHOIO aHAJIN3a
HAHOCTPYKTYP (4 "aca).

3. Judpakumst OBICTPHIX SJIEKTPOHOB HA YCTAHOBKE MOJICKYJISIPHO-TTYYKOBOM
smuTakcuu (4 Jaca).

4. OCHOBBI CKAaHUPYIOIIECH TyHHEIIbHONH MUKPOCKOIIHH, OBJIaJICHUE METOAUKOM
paboTHl Ha CKaHUPYIOMIEM TYHHEIbHOM MHUKpockore Omicron CTM-VT-XA ¢
BO3MOKHOCTBIO ITPOBE/ICHUS UCCIIEOBAHUN MPU TeMIiepaTypax o0pa3ioB OT

40 mo 500K. (6 wacos).



