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1. lean u 3aa49u JUCUMILJIUHBI

1.1 Heab aucuuminubl - «PH3UKAa KOHICHCHPOBAHHOTO COCTOSIHUS» 3aKIIOYAaeTcs B
yIIIyOJ€HHOM M3Yy4Y€HMHM OCHOBHBIX pa3feioB (U3MKM KOHAEHCHUPOBAHHOIO COCTOSIHMS,
CBSI3aHHBIX C OCHOBHBIMU (M3WYECKMMU MpoOJeMaMu JaHHOW o0jacTu, a Takke B
(OpMHpPOBAHUN HABBIKOB BEAEHHUS HAyYHO-UCCIIEAOBATEIbCKOW JEATEIBHOCTH B 001acTH
(GU3UKN KOHJICHCHUPOBAHHOTO COCTOSIHHSL B paMKax (OpPMHUPOBAaHUS YHUBEPCAIBHBIX U
o01mienpogpeccuoOHaIbHBIX KOMIETEHIUH.

1.2 Buab! 1 3a1a4u npo¢ecCHOHAIBbHOM JAeSITeJIbHOCTH M0 UCIUTLIHHE:

- HAYYHO-UCCIIEJIOBATENbCKAsl JIEATEIbHOCTh B oOOsactd (U3MKK U acTPOHOMHH,
MIPENoIaBaTesIbcKas ACATEIHbHOCTh B 00J1aCTH (DU3HKH U aCTPOHOMUU .

- OCBOCHHE METOJOB HAyYHBIX HCCIEIOBAaHUN; OCBOCHUE TCOPUU W MOJECNIEH; y4acTHE B
MPOBEACHUHN (HU3UYCCKUX HCCIICAOBAHMM 1O BBIOpAHHON TeMaTHKE; ydacThe B 00paboTKe
MOJIyYEHHBIX PE3yJbTAaTOB HAyYHbIX UCCIIEI0BAaHUI HA COBPEMEHHOM YpOBHE; paboTa ¢ Hay4HOI
JUTEPATypOil ¢ UCTIOIB30BAHUEM HOBBIX MH(DOPMALIMOHHBIX TEXHOJIOTHUH;

- OCBOCHHEC MCTOO0B HpI/IMeHeHI/IH pGSYJII)TaTOB HayT-IHI)IX I/ICCJIGI[OBaHI/If/'I B I/IHHOBaHI/IOHHOI\/JI
eI TEIbHOCTH;

- OCBOCHHE METOJIOB MHXKEHEPHO-TEXHOJIOTHYECKON NEATETbHOCTH; ydacTue B 00paboTke u
aHaJIM3€e MOJTYYCHHBIX JaHHBIX C TOMOIILI0 COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHIA;

- 3HAKOMCTBO C OCHOBaMHu OpFaHI/ISaIII/II/I nu HJIaHI/IpOBaHI/Iﬂ (bH?;I/I‘-IGCKI/IX I/ICCJICIIOBaHI/IfI;
ydyacTue B HMH(POPMAIMOHHOM M TEXHUYECKOM OpraHu3alMd HAy4YHBIX CEMHHApOB U
KOH(EepEeHINIA; yJacTe B HATMCAHUU ¥ 0()OPMIICHUH HAYYHBIX CTaTEel M OTYETOB.

1.3 B pe3yabTare OCBOEHHSI JAUCHUILUIMHBI Yy OOYyYaWUIUXCA OJKHBI OBITh
copmMupoBaHbI cileyoNMe KOMIIETEHIIUH:

Kon u HaumeHoBaHue IInanupyemsble pe3yJbTaThl 00y4eHHS 110
komnerenuun ProcC BO AUCHUILINHE, Heo0XoAuMble 1151 (popMuUpOBaHUSA
KOMIIETeHIIUH

OIIK-1 CrocoOHOCT | 3HAeT M MOHUMAeT:

CaMOCTOSITENIbHO OCYIIECTBIISITh | - COBPEMEHHBIE METOAbl M  MH(OPMALUOHHO-
Hay4YHO-UCCIIEI0BATENIBCKYIO KOMMYHMKAI[UOHHBIE TEXHOJIOTMH pu
JeSITEIbBHOCTh B COOTBETCTBYIOLIEH | OCYIIECTBICHUHU HAy4YHO-UCCIIeI0BAaTEbCKON
npodeccronangpHol  obmactu ¢ | gestenapHocTd Ko 31(OITK-1)

UCIIOJIb30BAHUEM  COBPEMEHHBIX | - OCOOCHHOCTH HH(OPMALMOHHBIX TEXHOJOTHM IpH
METO/I0B UCCIIEI0OBaHUs U | OCYILECTBICHUU Hay4YHO-UCCIIEI0BATENIbCKON
MH(OpPMaLMOHHO- JeSITEIbBHOCTH B BY3€ Ha OCHOBE KOMIIETEHTHOCTHOT'O

KOMMYHHKAIIMOHHBIX TexHoJoruit | moaxona Kox 32(OIIK-1)

Ymeer (cnoco0eH NPOIEMOHCTPUPOBATH):

- CaMOCTOSTEIHHO MJIaHUPOBATH Hay4HO-
uccienoBaTensckyro aesreabHocTs Ko Y1(OITK-1)

- aHaJW3WpOBaTh, TIUIAHUPOBATH M  OIICHUBATH

CaMOCTOSATEILHYIO Hay4HO-UCCIIE0BATEIbCKYIO
nestensHocTh Kog Y2(OTIK-1)
Baapeer:

- COBPEMEHHBIMH METOJaMH IPOBEICHUS HAyUYHBIX
WCCIIC/IOBAaHUI W aHajM3a IMOJIyYCHHBIX PE3yIbTaTOB
Kox B1(OIIK-1)

- METOJIaMH OpTaHU3aIlMK HayYHO-UCCIIEA0BATEIBCKOM
JeATEIHOCTH, METOJAaMH PYKOBOJCTBA HAYYHBIM
kosuiekTrBoM Kox B2 (OIIK-1)

[1K-2 T'OTOBHOCTH OCYILECTBIATH | 3HAET U MOHUMAET:
TEOPETUYECKOE U | - (QU3NYECKYI0D TPUPOAY CBOHCTB METAIJIOB, HUX
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9KCHEPUMEHTAIBHOE U3y4eHHe
¢u3nueckoil  MpUpPOIBl  CBOMCTB
METaJUIOB ¥ UX  CIUIABOB,
JIMBJICKTPUKOB u
HOJYIPOBOJHUKOB U MEXaHU3MOB
U3MEHEHHUs OSTUX CBOICTB Ipu
Pa3INnYHbIX BHEIIIHUX
BO3JIENCTBUIX

CIUIABOB, AMDJICKTPUKOB W TMONXYNpoBoaHHKOB Koa
31(IIK-2)

- MEXaHM3Mbl H3MEHEHHS CBOWCTB METAJUIOB, HX
CIUIABOB, JUAJIEKTPUKOB U IOJYNPOBOJAHUKOB MpU
pasnuuHbIX BHelHUX BozzekicTBusax Kox 32(ITK-2)

YMmeer (cnocodeH NpoeMOHCTPUPOBATH)

- TOPETHMYECKH M DSKCIEPUMEHTAIBHO HCCIIEN0BATh
(u3NKO-MEeXaHWYEeCKHe CBOWCTBA  METaNIOB, HX
CIUIaBOB, IUAJIEKTPUKOB U nonynpoBoaHukos Kox Y1
(IIK-2)

- HCCIIE0BaTh TOHKYIO CTPYKTYpy METAJIOB, MX

CIUTABOB, JHUAJICKTPUKOB M  IOJYNPOBOJHUKOB H
MEXaHU3MOB U3MEHEHHUS CTPYKTYPhl  Pa3IMYHBIX
BHemHuX Bo3aekcTeuii Kox Y1(IIK-2)

Baapgeer:

- TEOPETUYECKUMU U IKCIIEPUMEHTAIbHBIMU METOJAMHU
n3ydeHus: (pU3NYECKON MPHUPOIBI CBOHCTB METAJIIOB,
UX CIUIABOB, JMAJIEKTPUKOB U NMOIYNpoBOAHUKOB Kox
B1(I1K-2)

- TEXHOJIOTHSIMH H3MEHEHUs CBOMCTB METAIUIOB, HMX
CIUIaBOB,  JMDJIEKTPUKOB U  IOJYNPOBOJHHUKOB,
HCIIOJB3YIOIMMHU Pa3jIMYHble BHEIIHUE BO3JECHCTBHS
Konx B2(ITK-2)

[IK-7 T'otoBHOCTH pa3pabaTbIiBaTh
U OCYIIECTBIISAATh HayYHbIE TPOCKTHI
B obnactu duzuku
KOHJCHCUPOBAHHOI'O COCTOSIHUS

3HaeT M MOHMMaAET:

- TBOPYECKUE METObl PEILICHHsI UCCIIEeI0BATENbCKUX U
MpaKTUYECKUX  3aJady B paMKax  Hay4HO-
uccnenoBatenbckoit aesirenbroctd Ko 31(TTK-7)
- OCHOBHbIE Hay4Hble (OHIbI, MPOTrPAMMBI
32(IIK-7)

- o0mMe M yacTHble TpeOOBaHUS K COAEPKAHUIO
Hay4YHO-HCCIIEI0BATENIbCKUX 3asiBOK Ppa3HbIX THUIIOB
Kox 33(IIK-7)

- KBanU(UKALMOHHBIE TpPeOOBAaHUS K KOJIJIEKTUBY
ucnonuauTteneii Hayanoro npoekta Kox 34(IK-7)

Kon

YmMmeer (cnocoGeH NpoIeMOHCTPUPOBATH):

- OINPENENATh NEPCIEKTUBHBIE HAPABICHUS HayYHBIX
MeKauCHUITHHAPHBIX uccienoBanuii Kox Y1(ITK-7)
- KOJMYECTBEHHO ONMCHIBaTh M HWHTEPIPETHPOBATH
nonyyeHnblie pe3yabTatel Koa Y2(ITK-7)

- ¢opmHpoBaTh KOHTEHT Hay4yHoro mnpoekra Kon
Y3(IIK-7)

Baapeer:

- HABBIKAMHU COBEPIICHCTBOBAHUS U Pa3BUTHUS CBOETO
Hay4HO-TBOpueckoro noreHnuana Kox B1(ITK-7)

- HaBbIKAMM COCTAaBJICHUs OIO/KETa HAyYHOTO MPOEKTa
Kon B2(IIK-7)

1.4 CornacoBanne MeXIMCUUIUVIMHAPHBIX CBsi3edl JHCUMIUIMH, IPAKTHK, HAy4YHBIX

HCCIIEN0BaHUN, 00ECIIEUNBAIOIINX OCBOECHHNE KOMIIETEHIIHIA.

Hucnunmuaa «9MHUCCHOHHBIE METO/Bl JMATHOCTUKH TOBPSXKIACHHH B JehOPMHPYEMBIX
TBepAbIX Tenax Du3nMka KOHJIEHCUPOBAHHOTO COCTOSIHHS» M WX BIUSHUE Ha (U3HUYECKUE
CBOMCTBA TBEPJBIX TEJ» JIOTHUYECKH CBsI3aHA C TAKUMH JUCITUTUTMHAMH, TTPAKTUKAMU, HAYIHBIMU

HUCCIICAOBAHUAIMU, KAK:
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OIIK-1 — JedekTsl KPUCTALIUYECKOTO CTPOCHHS W WX BIUSHHUEC HA (PU3HUECKHE
CBOMCTBA TBEPJBIX TEJ, DMUCCUOHHBIE METOJIbI JUATHOCTUKH TIOBPEXKACHUN B AEPOPMUPYEMBIX
TBEPJBIX TeIax

I[IK-2 — HenuHeitHas JuHAMUKA TUIACTUYECKUX  HEYCTOMYMBOCTEH  METAILIOB,
Ouznyeckue TMPUHLIUIBI METOJa HAHOMHJEHTHUPOBaHUS B  (u3MKe TBEpIOro Tena,
[TpousBocTBEHHAs MpakTUKa (MIPAKTUKA 1O TOTYyYEHUIO MPO(ECCUOHATBHBIX YMEHUN U OTBITA
poeCCHOHATBHON JEATEITHHOCTH )

[MK-7 — IIpou3BoAcTBEeHHAss MpakTUKa (MIPAaKTUKa 1O TOJIYYSHHIO MPOPECCHOHATBHBIX
YMEHHH W ombITa MpodeccuoHalbHON eATeNnbHOCTH), DPU3nMKa MOBEPXHOCTHBIX SIBICHUIA,
Opranu3anroOHHO-METOIMYECKOe O00eCleYeHne Hay4YHO-UCCIEI0BATEIbCKONW NEATEIbHOCTH B
obnactu (pU3MKU KOHAEHCUPOBAHHOTO COCTOSIHUS

2. MecTo tucuumaiuibl B cTpykType OIl acnupaHTypbl:

Jucuunnmnza «@Pu3uka KOHJICHCUPOBAHHOI'O COCTOSHUS» OTHOCUTCS K BapUaTHUBHOMN
yactu ydyeOHoro riana OIl mo nanpasnenuto noarotoBku 03.06.01 — ®dusuka u acTpoHOMHUH,
HaIpaBJIEeHHOCTH (Mpouib) — OU3MKa KOHJEHCUPOBAHHOTO COCTOSHUS.

Jucuumnnuna «Pu3rka KOHIEHCHPOBAHHOTO COCTOSHUS» U3y4aeTcs BO 2 U 3 ceMecTpax.

3. O0béMm u conep:kaHne THCIUTTHHBI
3.1 O0beM AUCHHUILINHDI
Ounas ¢popma oOyuenwus: 4 3.e.
3aounas popma oOyuenus: 4 3.e.

Ounas popma | 3aounas popma
. oOyueHus o0OyueHus
Bun yuebHo# paboTh (1}3ncler0 (zzero
4acoB) YacoB)
OO0masi TpyA0€MKOCTh 1M CHUILIIHHbBI 144 144
Konmaxmmnas paboma (no yuebHvlM 3aHAMUAM) 32 8
Jlexumm (JI) 14 8
[TpakTnueckue (cemunapckue) 3anarus (I13) 18 -
JlabopaTopusie 3ausartus (JI3) - -
Camocmosmenvrasn paboma (CP) 76 100
3auem

3.2 Coaepaxanue Kypcea:

Ne Ha3Banue Bun yae6HO# paboTHI, yac. DOpMBI TEKYILETO
Te pasnena/TeMsl (ouHast/3a0uHas) KOHTPOJISt
Mt a1 113 713 CP
1. | OnexTponnas 2/1 3/- - 13/17 MUCbMEHHAs
CTPYKTypa aToMoB caMoCTOsITeNIbHas paboTa
2. | Cuuel cBsI3H B TBEPIBIX 2/1 3/- - 13/17 MUCbMEHHAs
Tenax
caMoCTOsITeNIbHas paboTa




3 | DinexTpoHHaAA
p 2/1 3/- - 13/17 MMUCHMEHHAS
CTPYKTYPa KPUCTAILJIOB
PyKTypa Kp camMocCTosITelIbHas paboTa
4, | ®OHOHHBII CIEKTD U
pu 3/1 3/- - 13/17 MUCHMEHHAS
TEIJIOBBIE CBOICTBA
caMmocTosiTeNnbHas paboTa
KPUCTAILJIOB
5 | Mexauusmel
3/2 3/- - 12/16 MMUChbMEHHAA
JIIEKTPUYECKOTO
caMoCTOsITelIbHAs padoTa
COITPOTHBIICHUS
KPUCTAILJIOB
6 | da3zoBble IEPEXOIBI
PCXOA 212 3/- - 12/16 MMUChbMEHHAA
CcaMOCTOsITeNIbHAs paboTa

Tema 1. DneKTpOHHAS CTPYKTYpa aTOMOB

Jlekuusi. Atom Bojopoaa. CieKTp 3HEPTHH W BOJHOBBIC (pyHKIMH 37ekTpoHa. CTpoeHue
MHOTO2JIEKTPOHHBIX aTOMOB. Tepmbl aTomMoB. Toku B aromax. MexaHMYECKUH W MarHUTHBII
MOMEHTHI aTOMa.

IIpakTnyeckoe 3ansiTue. CooOHIEHUS W JOKJIAAbl MO CIEIYIOMIMM BOMpocaM: ATOM
Bojiopona. CIeKTp SHEPTUU M BOJHOBBIC (DYHKIIUU 3JeKTpoHA. CTPOCHHE MHOTOIJICKTPOHHBIX
atomoB. Tepmbl aTomoB. Toku B aTomax. MexaHn4eckuii 1 MarHUTHBI MOMEHTBI aTOMA.

3agaHus NS CaMOCTOATEJbHOM padoThl: IIpopaboTka KOHCIEKTOB JIEKIMH U BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIbHOC HU3YUYCHUEC OCHOBHOH H I[OHOHHHTCHBHOﬁ JIMTEPATYPHI;
HOATOTOBKA K KOHTPOJIBHOU padore.

Tema 2. Cuiibl CBSI3M B TBEPABIX TeJIax

Jleknusi. Xumuueckasi CBsI3b U BAJICHTHOCTb. THUIBI CHII CBSI3M B KOHAEHCUPOBAHHOM
coctossHuM: Ban-nep-BaanbcoBa, MOHHAs, KOBaJICHTHAs, METANTMYECKAs CBS3H. XHUMHYECKas
CBsI3b U ONMMKHUIM MOpsiioK. OCHOBHBIE CBOMCTBA KOBaJIEHTHOU CBs3M. CTPyKTypa BEIIECTB C
KOBAJICHTHBIMU CBsi3siMU. CTpyKTypa BEHIECTB THMNA cejleHa. [ uOpuam3anusi aTOMHBIX
opbuTanei B MoleKkynax u kpucramiax. CTpykTypa TUIla alnMasa u rpadura.

IIpakTuyeckoe 3anaTHe. CooOlIeHHMS U JOKJIAABl MO CIEAYIOUIUM BOMPOCAM:
XuMHUECcKasi CBA3b M BAJIEHTHOCTb. THUIIBI CHJI CBSI3U B KOHJEHCHPOBAaHHOM COCTOsIHMU: Ban-
nep-BaanbcoBa, MOHHAsA, KOBaJCHTHAs, METAJUTMYECKAsl CBSI3M. XHUMHUYECKasi CBSI3b U OJNMIKHUHN
nopsiiok. OCHOBHBIE CBOMCTBAa KOBAJIEHTHOW CBA3U. CTPYKTypa BEIIECTB C KOBAaJEHTHBIMHU
cBs3siMu. CTpYKTypa BEIIECTB TUIA celieHa. [ mObpuanzanmsi aTOMHBIX OpOUTaseii B MOJIEKYJIax U
kpuctaax. CTpykTypa Tuma anMasa u rpadura.

3anaHus I caMOCTOATEIbHOM padoThl: [IpopaboTka KOHCIEKTOB JIEKIMI U BOMPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCJIbHOC HU3YUYCHUEC OCHOBHON W JIOHOJIHI/ITGHBHOﬁ JIMTCPATYPhI;
MOJITOTOBKA K KOHTPOJIBHOM padoTe.

Tema 3. Dj1eKTpPOHHAsI CTPYKTYpa KPUCTAJLIIOB

Jlekumsi. DJeKTpOHHBIE CBOMCTBA TBEPIBIX TEJ: OCHOBHBIE SKCIIEpUMEHTANIbHbIE (AKTHI.
[TpoBogumocts, 3¢pdexr Xomna, Tepmo-2/1C, hoTonpoBOAUMOCTb, ONTUYECKOE MOTIIOIIECHHE.
TpyaHoct oObsicHEeHHsI 3TUX (AKTOB HAa OCHOBE Kiaccudeckoil teopuu Jpyne. OcHOBHbIE
npubsmkenus 30HHON Teopun. Teopema broxa. biroxosckue ¢ynkimu. Kpasuummynbsc. 30HbI
bpunniosna. DHepreTuueckrue 30HbL. bperroBckoe oTpakeHHE AJIEKTPOHOB IMPH JIBUKEHHUH 10
KpUCTa/Ty. 30HHBIM crekTp sHepruu. IlpubnmkeHue CHUIBHOCBSA3aHHBIX 3JIEKTPOHOB. 3aKOH
nucriepcuu. Ten3op oOpaTHbiXx dd@exTuBHBIX Macc. [IpubnmkeHne MOYTH CBOOOIHBIX
AJIEKTPOHOB. 3allOJTHEHUE SHEPTETUYECKUX 30H 3eKTpoHaMu. [TosepxHocTs @epmu. [InoTHOCTS
COCTOSIHMM. MeTamipl, OUAJIEKTPUKM U MOJYyNnpoBOAHUKH. [lomyMeramibl. DJeKTpOHHas
TEIUIOEMKOCTb. 3akoH Bupemana — @paHuma [uisi  3J€KTPOHHOW — TEIUIOEMKOCTH U
TEIUIONPOBOAHOCTH.
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IIpakTuyeckoe 3ansaTHe. CooOlIeHHUS U JOKJIAAbl MO CIEAYIOUIUM BOIPOCAM:
DNEKTPOHHBIE CBOMCTBA TBEPABIX TEI: OCHOBHBIC IKCIEPUMEHTANbHBIE (akThl. [IpOBOAMMOCTS,
adpdext Xomra, Tepmo-D/IC, ¢OTONPOBOAMMOCTh, ONTHYECKOE IOMJIONMICHHE. TpymaHOCTH
00BsicHeHUs! 3THX (DaKTOB Ha OCHOBE Kiaccuueckoil teopuu Jpyne. OCHOBHbIE MPUOIMHKEHUS
30HHON Teopuu. Teopema bioxa. brmoxoBckue ¢ynkiuu. Kazuumiynbc. 30Hb1 bpuinmosHa.
DHepreTU4YecKkrue 30HbL. BperroBckoe oTpa)keHUe SJIEKTPOHOB IMPHU JIBMXKCHHHM IO KPUCTAJLTY.
30HHBIN criekTp sHepruu. [IpubnnkeHHe CUIBHOCBA3aHHBIX 3JEKTPOHOB. 3aKOH IUCIEPCHUHU.
Ten3op oOpaTHbIX 3(dekTuBHBIX Macc. [IpubnmkeHne mModTH CBOOOJHBIX JIIEKTPOHOB.
3anoJHEHUE SHEPreTUUECKUX 30H 3neKkTpoHamu. [losepxHocTe @epmu. [IIOTHOCTE COCTOAHMIA.
Mertamibl, OUANCKTPUKU M TOJXYOPOBOAHUKH. [lomymeramibl. DEeKTpOHHAs TEIMIOEMKOCTb.
3akon Bunemana — @panua i 31eKTPOHHON TEMIOEMKOCTH U TEIIONPOBOIHOCTH.

3aganus 1 CaMOCTOATEbHOM padoThl: [IpopaboTka KOHCTIEKTOB JISKIIUK W BOIIPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIIBHOC H3YYCHHUC OCHOBHOH H I[OHOHHHTCHLHOﬁ JIUTCPATYPHI,
MOJIrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 4. ®OHOHHBII CTIEKTP M TENJIOBbIe CBOIICTBA KPUCTAJIJIOB

Jleknusi. TennoeMkocTs TBepAbIX Ten. Pemerodnas temnoemMkocTs. TemmeparypHas
3aBUCHUMOCTb  PEILIETOYHOM W  DJIEKTPOHHOW  TemnoeMkocTu. Kilaccuueckas — Teopus
TETUIOEMKOCTH. 3aKOH PaBHOMEPHOTO paclpeleleHusi DHEPTUU 10 CTENeHSIM CBOOOIBI B
Kjaccudyeckoil gusuke. ['paHuIbI cripaBeUIMBOCTH Kilaccuyeckoi Teopuu. KBaHToBas Teopus
TEIUIOEMKOCTH 1o DWHITeHY U Jlebato. IlpenenbHble ciiydan BBICOKMX U HU3KUX TEMIIEPATYP.
Temneparypa Jlebas. TernoBoe pacupenue TBepablx Tell. Ero ¢gusnueckoe npoucxoxjaeHue.
AHrapMoHuueckue kojaedanus. TemmonpoBoIHOCTh PEIIETOYHAs U 3JIEKTPOHHAS.

IIpakTnueckoe 3aHsTHe. CoOOOIIEHMS M JOKIAAbl IO CIEAYIOUIUM BOIPOCAM:
TennoemkocTs TBepAbIX Tel. PemerodHas TtemioeMKocTb. TemmeparypHas 3aBHCUMOCTh
pEIIETOYHOM M 3JIEKTPOHHOM TemnoeMkocTu. Kiaccuueckas Teopus TEMJIOEMKOCTH. 3aKOH
PAaBHOMEPHOT'O pACIpEAEIeHUs] SHEPruu IO CTENEHAM CBOOOJBI B KIIACCUYECKOW (HU3UKE.
I'panunel crnpaBedJIMBOCTH KJIacCMUECKOM Teopuu. KBaHTOBasg TeopHsl TEIUIOEMKOCTH I10
Oiinmreiiny u /lebaro.

[IpenenpHble Cilyd4an BBICOKMX W HU3KHMX Temmeparyp. Temmeparypa [lebas. TemmoBoe
pacmupeHue TBepAbx Ten. Ero ¢gusnueckoe mpoucxoxaeHue. AHrapMOHUYECKUE KOJeOaHMsL.
TennonpoBoAHOCT PELIETOYHAS U JJIEKTPOHHAS.

3agaHus I cCaMOCTOATEeNbHON padoTsl: [IpopaboTka KOHCIEKTOB JIEKIUII M BOMPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCJIbHOC HU3YUCHUEC OCHOBHOH H I[OHOHHHTCHBHOﬁ JINTCPATYPhI;
MOJITOTOBKA K KOHTPOJIBHOM paboTe.

Tema 5. MexaHU3MBbI 3J1eKTPUYECKOI0 CONPOTUBJICHUSI KPUCTAJJIOB

Jlekuusi. DIEKTPONPOBOAHOCTb  MONYNPOBOAHMKOB. CoOOCTBEHHass MW IpHUMeEcCHas
npoBOAUMOCTb. MeTton Teopun mnepkossiiuu. Ilepexon AHAepcoHa. IIEKTPOMPOBOIHOCTD
CWJIBHO JIETUPOBAHHBIX IO JIYNPOBOJHUKOB. OJIEKTPOIPOBOAHOCTh HOPMAJIBbHBIX METAJUIOB.
CsepxnpoBoaumocts. Teopusa BKII. DneKTponpoBOIHOCTE AMAIEKTPUKOB. [[MANEKTpUKH B
CUJIBHBIX IOJISAX.

IIpakTnueckoe 3anaTme. CooOumeHUs M JOKJIAAbl MO CIEIYIOIIMM BOIpPOCAaM:
DJEeKTPONPOBOAHOCTh MOIYNPOBOJHUKOB. COOCTBEHHast U MpHUMECHasi MPOBOAUMOCTh. MeTos
Teopun mnepkossauuu. [lepexon AHIepcoHa. DIEKTPONPOBOAHOCTh CHUIIBHO JIETMPOBAHHBIX IO
JyIIPOBOJHUKOB. DJIEKTPOIPOBOAHOCTh HOPMAaJIbHBIX MeTaylIoB. CBEpXNMpOBOAUMOCTh. Teopus
BKIII. D51eKTpOonpOBOIHOCTE AUAIIEKTPUKOB. JIMIIEKTPUKH B CHIIBHBIX MOJISAX.

3agaHus 1Sl CAaMOCTOATEJbHONH padoThl: IIpopaboTka KOHCHIEKTOB JIEKIMH M BOIIPOCOB,
BBIHECEHHBIX Ha CaMOCTOSTENFHOE M3y4Y€HHE OCHOBHOM M JONOJIHUTEIBHOW JIMTEpaTyphl;
HOATOTOBKA K KOHTPOJIBbHOHU padore.
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Tema 6. ®a3oBble Mepexoabl

Jlekuusi. TepmoanHamMuka U KWHETHKA ()a30BBIX IMEPEXOJOB MEPBOTO U BTOPOTrO poJa.
HepaBHoBecHbie  (kuHEeTHUeckue) ¢aszoBele  mepexoapl. Ilopsgok u  Gecropsiiok.
Mopdomnoruueckue mepexoabl  MeXAy  (pakTadbHBIMH M €BKIMIOBBIMH  (opMaMu
HEPaBHOBECHOT'O POCTA.

IpakTuyeckoe 3aHsaTHe. COOOWICHMS U JOKIAAbl 1O CIEAYIOIIMM  BOIPOCAM:
TepMoanHaMuka U KMHETHKA (a30BBIX MEPEXOJ]0B MEPBOr0 U BTOporo pona. HepaBHoBecHbIe
(xuaeTnueckue) ¢azosbie nepexonbl. [lopsnok u Gecnopsaok. Mopdonoruueckue nepexoabt
MeXy (PpaKTaTbHBIMU U €BKIUIOBBIMU (pOpMaMU HEPABHOBECHOI'O POCTA.

3aganus AJs CaMOCTOATEILHON padoThbl: [IpopaboTka KOHCIIEKTOB JIGKIIMHA W BOTPOCOB,
BBIHCCCHHBIX Ha CaMOCTOATCIIbHOC H3YYCHHUC OCHOBHOH H HOHOHHHTCHLHOﬁ JIUTCPATYPHI,
HOATOTOBKA K KOHTPOJIBbHOHU padore.

4. KoHTpoJIb 3HAHUI 00y4arOUIUXCH
4.1 ®opMbI TeKyl1ero KOHTPOJIs padoThl ACIUPAHTOB
e caMmocTosTelbHas paboTa.

4.2 TunoBble 32 JaHUS TEKYIEr0 KOHTPOJIsI

Tunossle BOIIPOCHI CAMOCTOATCIIbHBIX Da6OT
1. OnuimTe Ka4eCTBEHHO KPUBYIO MAPHOI0 B3aUMOJACHCTBUSA A PU3UUECKU Pa3TUUHBIX
THUIIOB CBs3H.
2. Hanumure noTeHIyanbl MapHOro B3aUMOJICHCTBUS /17151 OCHOBHBIX THUIIOB CBSA3EH.
3. JlaiiTe onpenenenne oOMeHHoI sHeprun. Kakosa ee posib B 00pa3oBaHNU KOBAJICHTHOM
cBA3U?
4. Kakue cBolicTBa aTOMOB OIPEAEISAIOT IHEPTHI0 00Pa30BaHUSI MOJIEKYJI C HIOHHBIM THUIIOM
CBA3U?
5. Ilpoananu3upyiite coOoTBETCTBUE TUIOB cBA3e ¢ Tabnuueit .M. Menneneesa.
6. KakoBa npupona BogopogHoi cBs3u. [Ipuseaure npumepsl B IPUPOE.

4.3 TIpomMe:XyTOYHASL ATTeCTALMA 10 JMCHUIIMHE TIPOBOAUTCS B opMe 3adeTa.

Bonpocel juid 3auera
1. B ueM cymHoCTb NPUOIMKEHHSI CaMOCOTJIaCOBAaHHOTO 110JIsA?
2. BriBectH Teopemy bioxa B AByX (hopMyITHpOBKax.
3. KakuMu KBaHTOBBIMHU YHCIIAMHU XapaKTEPH3YETCsl COCTOSIHHUE AIIEKTPOHA B KpUCTasLIe?
4. Ilepedncnure 3aKOHBI COXPAHEHUS JJIs SJIEKTPOHA B KpUCTAJLIE.

Tunosble 3agaHus Ul 3a4€Ta
1. BbiBecTH 3aBUCHUMOCTH OT TEMIIEPATYypbl 3JIEKTPOIPOBOJHOCTH METAIJIOB IMPH BBICOKUX
TEMIIEPATYPaX.
2. BbIBeCcTM 3aBUCHUMOCTb OT TEMIEpPATyphl 3JIEKTPONPOBOJAHOCTH METAUIOB IPU HHU3KUX
TEMIIEPATYPAX.
3. JlokaxxuTe, 9TO HOCUTENH 3apsi/ia B MOTYIPOBOJTHUKE 00pa3ylOT KJIACCUUECKUN, a B METAILIE —
KBAaHTOBBIN (pepmMu-Ta3.
4. CpaBHHTE 3JIEKTPOIPOBOIHOCTh yucTOoro repmanus npu -40 °C u -100 °C, ecnu mmpuHa
3anpenieHHoM 305! 0.72 3B.

Bonpocel kKaHIUAATCKOTO SK3aMeHa
1. DnekTpoHHasg CTPYKTypa aTOMOB. XHMHUYECKas CBSI3b M BAJICHTHOCTb. THUIBI CHJI CBS3U B
KOHJICHCHUPOBAaHHOM cOCTOsiHMM: BaH-nep-BaanbcoBa, MOHHas, KOBaJEHTHas, METAJUIMYECKas
CBSI3H.
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2. XuMmuueckass CBs3b W OMmKHUNA mopsanok. CTpykTypa BemIecTBa C HEHaNpaBJICHHBIM
B3auMozeiicTBueM. [IpuMepsl KpUCTAIIIMYECKUX CTPYKTYpP, OTBEYAIOIIMX IJIOTHBIM YIIaKOBKam
mapoB: npoctas kyomueckas, OLIK, I'LIK, I'TTY, ctpykrypa tuna CsCl, NaCl, ctpykrypa Tuna
nepoBckuta CaTiOs.

3. OCHOBHBIE CBOMCTBA KOBaJEHTHOU CBs3U. CTPYKTypa BELIECTB C KOBAJICHTHBIMHU CBSI3SIMHU.
CrpykTypa BemlecTB THINa celieHa. | MOpuaM3anus aTOMHBIX oOpOuTaneil B MOJEKyldax u
kpuctayax. CTpykTypa Tuma ajiMasa u rpadura.

4. Kpucraummueckrue u aMmop(dHbIe TBepbie Tena. TpaHCISIMOHHAsS WHBAPHAHTHOCTH. basuc u
KpUCTaJUIMYECKash CTPYKTypa. DjeMeHTapHas sdeiika. fueiika Burnepa — 3eiitua. Pemerka
Bpase. O603Ha4yeHus1 y3JI0B, HAPaBICHUN U TIOCKOCTEH B Kpuctamwie. OOpaTHas pemeTka, ee
cBoiicTBa. 30HbI bpuiitosHa.

5. DieMeHThl CHUMMETPUM KpPUCTAJJIOB: IOBOPOTHI, OTPAKEHUS, WHBEPCHUS, MHBEPCHOHHBIE
MOBOPOTHI, TpaHcsauuu. Onepaiuu (mpeodpa3oBaHus) CHMMETPUU.

6. DneMeHThl TEOpUH TPy, TPyNIbl CUMMETpUH. Bo3MoKHbIE MOPSIKM NOBOPOTHBIX OCEH B
kpuctaie. [IpocTpaHcTBeHHbIE ¥ TOYEYHBIE TPYNNbl  (KPUCTAJUIMUECKHUE  KIIACCHI).
Knaccugukarus pemerok bpage.

7. Toueunsble nedekThl, ux obpazoBanue u Auddy3us. Bakancun U Mexy3eabHbIE aTOMBI.
Hedextor Openkens u LlorTku.

8. Jluneitnbie nedexrol. KpaeBble u BUHTOBBIE AMCIOKauU. Poib AucIOKauil B IIacTHYeCKOn
nedopManuu.

9. PacnpocTtpanenue BoJMH B Kpuctamiax. [udpakius peHTreHOBCKUX IJyded, HEUTPOHOB H
AJIEKTPOHOB B KpUCTaJJIE. YIIPYroe U HEYIPYroe paccesHrue, MX OCOOEHHOCTH.

10. bperrosckue oTpakeHUs. ATOMHBIM U CTPYKTYpHBIH (pakTopsl. dudpakuus B aMOpPHBIX
BenlecTBax. KonebaHus KpUCTaUIMUECKOM pelieTky. Y paBHEHUs BUKEHUs aToMoB. [Ipocras u
CJIOKHas OJHOMEpPHBIEC LEMOYKH aTOMOB. 3aKOH JAMCHEPCHM YNPYTUX BOJIH. AKYCTHYECKUE U
ontuyeckue  kosebaHus. KBanToBanme  koneOaHuil. @POHOHBIL.  DIEKTPOH-POHOHHOE
B3aUMO/ICHCTBHE.

11. TemmoeMkocTh TBepAbIX Tell. PemierodyHas TENMIOEMKOCTb. DJIEKTPOHHAS TEIIOEMKOCTb.
TemnepaTypHas 3aBUCUMOCTb PEIIETOYHON U 3JIEKTPOHHON TEIJIOEMKOCTH.

12. Knaccuueckass TeopHsl TEIUIOEMKOCTH. 3aKOH PaBHOMEPHOIO PaCHpEENIEHUs DHEPruu Io
CTENEHsIM CBOOO/IbI B KJIacCU4ecKor (hu3uke. I paHuIIbl CIpaBeNIMBOCTH KIACCUYECKON TEOpHUH.

13. KBaHnTOBast Teopus TEIUIOEMKOCTH 10 DiHIITeiiHY 1 Jlebato. [IpenenbHble ciydan BHICOKHX
W HU3KUX Temneparyp. Temmeparypa [ebast.

14. TeruoBoe pacimupeHue TBepAbIX Ted. Ero gusnueckoe npoucxoxjieHre. AHrapMOHUYECKUE
Kosie0aHusl.

15. TermnonpoBOAHOCTH pELIETOYHAs W DJIEKTpOHHasA. 3akoH Buaemana — ®panHna s
AIIEKTPOHHOM TETJIOEMKOCTH U TETIONPOBOIHOCTH.

16. DnexkTpoHHBIE CBOHCTBa TBEPABIX TEJI: OCHOBHBIE OJKCIIEPUMEHTAIbHBIE (DAKTHL
[TpoBoaumocTs, 3dpdexr Xomna, Tepmo-3C, (HOTONPOBOAMMOCTh, ONTUYECKOE MOTJIOIIECHHUE.
TpynHOCTH 00BACHEHHS STHX (PaKTOB HAa OCHOBE KJIacCHUecKoi Teopuu Jpyne.

17. OcHoBHBIE TTpUOIKEHUS 30HHOUW Teopuu. [ pannunbie ycnoBus bopaa — Kapmana. Teopema
bnoxa. brnoxosckue ¢pynkumu. KBazuumnynbsc. 30Hb1 bpuiniosHa. DHepreTudeckre 30Hbl.

18. BperroBckoe oOTpa)k€HUE 3JIEKTPOHOB NPHU JBM)KEHMHM IO KPHUCTAIY. 3OHHBIM CHEKTP
DHEPIHH.

19. TlpubmmkeHne CUIBLHOCBSA3AaHHBIX SJEKTPOHOB. CBS3p IIMPHHBI Pa3peIIEHHON 30HBI C
HEepeKpBITHEM BOJIHOBBIX (DYHKIMI aToMOB. 3akoH aucnepcud. Tenzop oOpaTHbIX 3(h(HeKTHBHBIX
macc.

20. [IpubnmxeHre moyTH CBOOOIHBIX 3JIEKTPOHOB. BperroBckue oTpaxeHHst AIEKTPOHOB.

2]1. 3amonHeHWEe »SHEpreTHYeckux 30H dnekTpoHamu. IloBepxHocte @epmu. IlnoTHOCTH
COCTOSIHUM. MeTaiibl, JUIEKTPUKHU U TOJYyIPOBOAHUKH. [lomymMerasuibl.

22. HamarHM4eHHOCTP W  BOCHPUUMYHUBOCTh.  J[MamMarHeTWKW, MapaMarHeTUKU U
deppomarnetnku. 3oubl Kiopm u Kropu — Beiicca. IlapamarHetusm u jauamMarHeTH3Mm
3JIEKTPOHOB MPOBOJAUMOCTH.
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23. Ilpupona deppomarnernsma. Da3zoBblii Tepexo] B (HEppOMArHUTHOE COCTOSHHE. Poib
oOMeHHOTO0 B3aumozelcTBus. Touka Kiopu 1 BOCIpUUMYHBOCTH (peppoMarHeTuka.

24. ®deppomarHuTHbIC JOMEHBI. [IpuumHBl TosiBIeHUsT qoMeHOB. JlomeHHbIe rpanuisl (biooxa,
Heemns).

25. JIBmkeHHMe MarHMTHOIO MOMEHTa B IIOCTOSHHOM M IIEPEMEHHOM MAarHUTHBIX IOJISX.
DNEKTPOHHBIN MapaMarHUTHBIA PE30HAHC. SIEpHbII MATHUTHBINA PE30HAHC.

26. KommekcHass  OudJIEeKTpUYecKass IPOHULAEMOCTh M ONTHUYECKHE  IIOCTOSHHBIE.
Koadduuuments: mornomenus u otpaxenus. Coornomenust Kpamepca — Kponwura.

27. lloriomeHue cBera B MOJYNPOBOAHUKAX (MEXK30HHOE, IPHUMECHOE IIOIVIOLIEHHE,
MOTJIOUIEHUE CBOOOJHBIMU HOCHUTENSIMH, pelieTkoi). OnpenenceHue OCHOBHBIX XapaKTEPUCTHK
IOJIyIIPOBOJIHUKA U3 ONTHYECKUX UCCIIETOBAHUMN.

28. MaruuTtoontuyeckue 3pdexts! (3¢ dexter Papanes, @oxra, Keppa).

29. I[IpoHMKHOBEHHE BBICOKOYACTOTHOI'O I10JIs1 B IPOBOJHUK. HOpManbHBIM U aHOMaJIbHBIN CKUH-
addextel. TonmmHa CKUH-CIIOS.

30. CBepXnpoBOAUMOCTb. Kputnueckas TEMIIEPATYPA. BricokoreMneparypHble
cBepxnpoBoaHukH. Dddext MeticHepa. Kputudeckoe moje u KpUTUYECKHIA TOK.

31. CBepXnpOBOAHUKHU MIEPBOTO U BTOPOro poja. ix marHuTHele cBoiicTBa. Buxpu AGpukocosa.
['myO6uHa NpOHMKHOBEHHSI MArHUTHOTO TIOJIsl B 0Opasell.

32. Dddexr Ixozedcona.

33. KynepoBckoe cnapuBanue. J[JinHa KOTepEeHTHOCTH. DHEPreTHUECKast IICIb.

34. Knaccudukanus nepexroB. CriocoObl uX HaOMIOIEHUS U yYeTa POJIH.

35. DNeKTpOoHHAs CTPYKTYpa TOYEUHBIX JeQeKTOB. LIeHTpBI OKpackH.

36. Uctounuku nucnokamuit. Mogens @panka — Puga. Poct kpuctaiuios. Ycbl.

37. CtpykTypa HIUCIOKaMOHHOTO sinapa. KuHKM, cTymeHW, mpuMmecHas atmocdepa, 3apsia
JUCIIOKALINN.

38. CBoboaHbIe U BHYTpeHHUE NoBepxHOCTH. Kinaccudukanus, posib B GOpMUPOBAHUN CBOWUCTB.
39. O0bemuble AedexThl. Tpeuabl. DHeprus oOpasosanus. Teopus ['pudurca.

40. PapuanioHHbBIE TOBPEXKICHUSI.

41. Teopernueckass npouHocTb. Kparkuii 0030p ponu nedeKkToB pemerkd B (GOpMUPOBAHUU
MEXAHUYECKUX CTPYKTYD.

42. Bunel uchbITAaHUM B MCCIEAOBAHUSAX MEXAHWYECKUX CBOWCTB U COOTBETCTBYIOLIME
XapaKTEPUCTHUKHU.

43. MakporniacTuueckue cBoilcTBa MarepuasioB. llpenenbl Teky4yecTH, MJIACTUYHOCTH,
YIPYroCTH, IPOYHOCTHU. J[narpamMmMsel 1epOpMHUPOBAHUS KPUCTAIIIIOB B PAa3HBIX YCIOBUSIX.

44. ]JluHamMuka AMCIOKAlMil B KpucTalsiaXx. BiusHue nepuoaudyHocTH pemetku. Mojenb
Openkens — Kontoposoii. Penbed Iaiiepica.

45. JluHaMuKa JUCIIOKallMi B KpHUCTallax C TOYEYHBIMH JedeKkTamMu. PexxXuMbl IBHKEHUS
JUCIIOKalni. AKTUBAIlMOHHBIE TApaMETPHI.

46. KoomnepaTuBHbIE SIBJICHUS TPU JBWUKEHUM JAUCIOKAIHMA. ODBOJIOUUS JAUCIOKAIIMOHHOMN
CTPYKTYPBHI IIPH MJIACTUYECKOM J1€(OPMHUPOBAHUU.

47. CoBpeMeHHbIE METOJbl M3YyYeHUS IUCIOKALMOHHOM CTPYKTyphl Kpuctamia. (CocTtosHue
JMCIIOKAIIMOHHOTO SJIpa ¥ TMHAMUKA JUCIIOKALIN).

48. Cnenuuka CBONCTB HAHOYACTHII.

49. Yrnepoansle HaHOTPYOkU. DynIepuTH.

50. KBaHTOBBIE IMBI, IPOBOJIOKH ¥ TOYKH.

51. IIponecchl caMOCOOPKH B HAHOCTPYKTYpaX.

52. HaHomamuHbl 1 HAHOTIPUOOPBHI.

53. HanokoHTaKThle B3auMoeiCcTBHs. X posb B IpUpoe, TEXHUKE U (PU3UKE HAHOCTPYKTYP.

TuooBble 3aMaHus I KAHIUIATCKOTO DK3aMeHa
1. Ouenuth UMITYJIBC PEPMHUEBCKOTO JEKTPOHA B ABYXBAJCHTHOM METAJIe ¢ MEKATOMHBIMU
paccrosnusmMu a=0.5 HM u Temmeparypoir [lebas Tp=300K u cpaBHUTE ¢ UMIYIHCOM
nebaeBckoro ¢ponona. KoHieHTpaiys cBOOOIHBIX 3JIEKTPOHOB B KpucTtamuie n=1018 m-3.
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Kakoi#t ¢u3mkoil, KiIacCMUeCKOW WM KBAaHTOBOHM, OIMCHIBACTCS COCTOSIHHE SJIEKTPOHA
BMETAaJUIE C 3JIEKTPOHHOM KOHIeHTpanueit n=1023cm-3

BbI4UCINTh MIIOTHOCTH COCTOSIHUM 3JIEKTPOHHOTO ra3a B 3aBUCUMOCTH oT sHepruu D(E) mis
JBYMEPHOTO MeTaJljla B MoJieu 3oMMepdernba.

Bbruncnuts sHepruto depmu  JBYMEPHOrO JABYXBAJCHTHOIO MeETajlla C MapaMeTpoM
pemerku a=0.4 HM.

Brisectun

3aBUCUMOCTb OT TEMIICpAaTypbl TCIUIOEMKOCTH OJICKTPOHHOr'O rasa i

JIBYMEPHOT'O OJJTHOBAJIEHTHOT'O METalIa.
Berauciuth mmpuHy 3anpeieHHON 30HbI KPUCTaIa METOAOM “‘cl1a0oi CBSI3H.

4.4 llIkana olleHUBAHUS POMEKYTOYHOM aTTeCTAIUNU

3aueT

OrneHka

Kommerenmun

Jeckpuntopsl (YpOBHH) - OCHOBHBIE TPU3HAKH OCBOCHHUS
(mokasarenu JOCTHXKEHUS pe3ysIbTaTa)

(GBauYTCHO»

OIlK-1

CdopmupoBaHHbIC, CHCTEMAaTHYECCKHE TIPEJACTABICHUS O
COBpPEMEHHBIX MeToaxX u nH(GOPMAIMOHHO-
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTUAX TMPU  OCYHICCTBICHUU
HAyYHO-UCCIIEIOBATENbCKON AESITETbHOCTH

CdopmupoBaHHbIC, CHCTEMAaTHYECCKHEC MPEICTaBICHUS 00
0COOCHHOCTSIX UH(GOPMAITMOHHBIX TEXHOJIOT U npu
OCYIIECTBJICHUN HAay4YHO-HCCIIEA0BATEIbCKON JESTENbHOCTH B
By3€ Ha OCHOBE KOMIIETEHTHOCTHOTO MOJIX0Aa

METOJIaX  CaMOCTOSITCILHOTO  IUIAHWPOBAHUS  HAydHO-
HCCIIEIOBATEIBCKOM 1eATEeTbHOCTH

CdopmupoBaHHbIE, CHCTEMATHUECKHE TMpPEACTaBICHUs 00
aHanu3e, MIAHUPOBAHUHM U OIEHKE CAMOCTOSTEIbHOM HAy4YHO-
HCCJIEIOBATEIbCKON JIeATENbHOCTH

YcnemHoe W CHUCTEMaTHYECKOE BIAJCHHE COBPEMEHHBIMU
METOJIaMU TIPOBEJCHUS HAyYHBIX HCCIICJIOBAHWA W aHAN3a
MOJTyYEHHBIX Pe3yIbTaTOB

VYcnemHoe M CHCTEMaTH4ecKoe  BIAJIEHUE  METOJaMu
OpraHM3aliil  HAy4YHO-HCCIIEIOBATENbCKON  JESTENbHOCTH,
METOJIaMHU PYKOBOJICTBA HAYYHBIM KOJUIEKTHBOM

I1K-2

ChopmupoBaHHble  cHCTEMAaTUYECKHE  MPEACTaBICHUS O
¢usznyeckoil NpUpoJaE CBOMCTB METaUIOB, HUX CIJIABOB,
JUDJIEKTPUKOB U ITOJIYIIPOBOHUKOB

CdopmupoBaHHble  CHCTEMaTHYECKHE  MPEJACTaBICHUS O
MEXaHU3MaX H3MEHEHUs CBOWCTB METAJNIOB, HUX CIUIABOB,
JMJIEKTPUKOB U MOJYNPOBOJIHUKOB IIPU PA3JIUYHBIX BHEIITHUX
BO3JICUCTBUAX

CdopmupoBaHHOE YMEHHE TEOPETUYECKU U IKCIIEPUMEHTATbHO
uCCleIoBaTh (PU3MKO-MEXaHMUECKHUE CBOMCTBA METAJUIOB, MX
CILJIaBOB, AUDJIEKTPUKOB U MOJYIIPOBOJHUKOB
ChopmupoBaHHOE yMEHHE HCCIIEAOBAaTh TOHKYIO CTPYKTYPY
METAJUIOB, UX CIUIABOB, JUAJIEKTPUKOB M IOIYIPOBOAHUKOB U
MEXaHU3MOB HU3MEHEHHMS CTPYKTYpPBl Ppa3JIMYHBIX BHELIHUX
BO3JICUCTBUI

VYenemHoe U CUCTEMAaTUYECKOE BIIAJICHUE TCOPETUYECKUMU U
OKCIEPUMEHTAIBHBIMM ~ METOJAaMHU  U3y4eHus (usnueckon
IPUPOJBLI CBOMCTB METAJUIOB, MX CIUIABOB, JUIEKTPUKOB M
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MTOJTYITPOBOTHUKOB

YcneniHoe M CUCTEMAaTHYECKOE BJIaJCHUE TEXHOJIOTHSIMU
W3MEHEHUS CBOWCTB METAJJIOB, MX CIUIABOB, JIUAJEKTPUKOB M
MOJIYITPOBOJTHUKOB, HCIIOJIB3YIOIIUMHU PAa3JIMYHbIE BHEIIHHE
BO3JICUCTBUSA

IK-7

CdopmupoBanHble, HO coAepXkallie OTAEIbHBIE POOEebI
NpEJCTaBiICHUsT O  TBOPYECKMX  METOAAX  PEIICHUA
UCCIJIEI0BATENbCKUX U MPAKTUYECKUX 3a/1a4 B paMKax Hay4yHO-
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH

CdopmupoBanHble, HO coAepXkallie OTAEIbHBIE POOEbI
3HaHUA 00 OCHOBHBIX HAyYHBIX (POHJIAX, IPOrpaMMax
CdopmupoBanHble, HO coAepXkallie OTAEIbHBIE POOEebI
3HaHUA 00 OOIIMX M YACTHBIX TPEOOBAHUAX K COJCPKAHUIO
HAy4YHO-UCCIIEI0BATENbCKHUX 3aBOK Pa3HbIX THIIOB
CdopmupoBanHbie, HO COJAEpXKAILUE OTAEIbHBIE MPOOEIBI
3HaHUSA O KBIM(DHUKAIMOHHBIX TPEOOBAHUSX K KOJUICKTHBY
UCIIOJTHUTEIEH HAyYHOTO MTPOEKTa

B nenom ycrnemHoe, HO cojepiallee OTIeNbHbIE MPOOEbI
YMEHHE OIpeNessaTh MEPCIEeKTUBHbIC HAMpPaBIIEHUS HAayYHBIX
MEXIMCLUUIUTMHAPHBIX HCCIIEI0BaHUN

B umenom ycrmemHoe, HO cojepiaiiee OTIAeNbHbIE MPOOesb
yMEHUE KOJUYECTBEHHO OIKCHIBATH M HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3yIbTaThI

B nenom ycrnemHoe, HO cojepiallee OTIeNbHbIE MPOOEbI
yMeH#e GopMHpOBATH KOHTEHT HAYYHOT'O ITPOEKTa

B nenom ycmemHoe, HO cojepiallee OTIeNbHbIE MPOOEebI
MIPUMEHEHNE HaBBIKOB COBEPIICHCTBOBAHUS U Pa3BUTHS CBOETO
Hay4YHO-TBOPYECKOT0 MOTEHIMaIa

B nenom ycnemHoe, HO conepiaiiee OTHAENbHbIE NPOOebl
IPUMEHEHUE HAaBBIKOB COCTABJIEHHS OOJKETa HayYHOIO
MIPOEKTA

«HC 3a4YTCHO»

OIlK-1

HemonHoe mpejicraBieHne O COBPEMEHHBIX METOAAaxX U
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHAX  TpU
OCYIIECTBIICHIH HAYYHO-UCCIIC0BATEIbCKOM eI TEIbHOCTH
Henonxoe MpeJICTaBICHHE 00 0COOCHHOCTSIX
MH(OPMALIMOHHBIX TEXHOJOTUH MPHU OCYLIECTBICHUH HAy4HO-
UCCIICIOBATEIIbCKOW  JICATEIILBHOCTH B By3¢ Ha OCHOBE
KOMITIETEHTHOCTHOTO ITOIX0/1a

B nenom ycnemHoe, HO HE CUCTEMaTHYECKH OCYIIECTBIISIEMOE
yMEHHE CaMOCTOSITEILHOTO TUTAHUPOBAHHUS HAYYHO-
UCCIIEIOBATEIBCKOW JACITEIIbHOCTH

HenonHoe mnpexactaBieHre 00 aHaiu3e, IUIAHUPOBAHUH — H
OIICHKE CaMOCTOSITEIILHOM HAyYHO-HCCIICIOBATEIbCKOM
JCSITETbHOCTH

B 1memom ycmemniHoe, HO HE CHUCTEMaTHUYECKOE NpPUMEHCHHE
COBPEMEHHBIX METOAOB MPOBCACHUA HAYYHBIX I/ICCJ'IG)IOBaHI/Iﬁ n
aHaJIu3a TMOJYYCHHBIX PE3yJIbTaTOB

B menom ycrnemrHoe, HO HE CHCTEMATHYECKOE MPUMCHEHHE
METO/IOB OpraHu3aIfu HAyYHO-HMCCIICIOBATEIbCKOM
JIeITEIbHOCTH, METOJJAMU PYKOBOJICTBA HAYYHBIM KOJIJICKTHBOM
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I1K-2

Hemnonnaele mpencraBiaeHus o (QU3MYECKOW MPUPOJE CBOWCTB
METaJIOB, UX CIUIABOB, IUAJIEKTPUKOB U MOJTYITPOBOIHUKOB
Henonueie mpencraBieHuss 0 MEXaHW3MaX U3MEHEHUS! CBOWCTB
METaJIOB, UX CIUIABOB, JMAJIEKTPUKOB U MOJIYIPOBOJHUKOB
[IPU Pa3IMYHbIX BHEIIHUX BO3JCHCTBUIX

B nenom ycneminoe, HO HE CUCTEMAaTUYECKOE OCYIIECTBIISIEMOE
YMEHHE TEOPETUYECKH U OSKCIEPUMEHTAIBHO HCCIEA0BATh
(GU3HKO-MEXaHUYECKUE CBOMCTBA METANIOB, WX CIUIABOB,
JTURJIEKTPUKOB U MOITYIPOBOAHUKOB

B nenom ycneminoe, HO HE CUCTEMATHYECKOE OCYIIECTBIISIEMOE
YMEHHE UCCIIEOBaTh TOHKYIO CTPYKTYpY METaJlJIOB, HX
CIUIaBOB, JUAJIEKTPUKOB U MOJYIPOBOJHUKOB U MEXAaHU3MOB
M3MEHEHHUS CTPYKTYphI Pa3IMYHbIX BHEITHUX BO3ICHCTBUI
WcnbIThiBaeT 3aTpy/HEHUs] B TMPUMEHEHUU TEOPETHUECKUX H
OKCIIEPUMEHTAJIbHBIX ~ METOJNOB  H3y4YeHHs  (pusmueckoi
MPUPOJBI CBOMCTB METAIOB, MX CIUIABOB, JTUAJICKTPUKOB M
MOJIYTIPOBOTHUKOB

WcnbIThiBaCT TPYAHOCTH TPU HUCIOIB30BAHUM TEXHOJIOTHI
M3MEHEHHUs CBOMCTB METAJUIOB, UX CIUIABOB, JIUAJIEKTPUKOB U
MOJIYITPOBOJTHUKOB, HCIIOJIB3YIOIIUMHU PA3JIMYHbIE BHEIIHHE
BO3JICHUCTBUSA

[K-7

Henonnele npencraBieHuss O TBOPYECKHX METONAX PELICHHS
HCCJIEOBATEIbCKUX U NMPAKTUYECKUX 3a/1ad B paMKax Hay4yHO-
HCCIIEN0BATENBCKON IEATEIbHOCTH

Henonnele 3HaHusA 00 OCHOBHBIX Hay4HbIX (OHAAX,
Iporpammax

Henonuble 3HaHMs 00 OOIIMX M YacTHBIX TPeOOBaHUAX K
COJICPKAHUIO HAYYHO-HCCIIENOBATEIIbCKUX 3a8BOK  Pa3HBIX
TUIIOB

Henonuele 3HaHMS O KBaJU(UKALMOHHBIX TPEOOBAaHUSAX K
KOJUJIEKTUBY MCIIOJHUTEIEN HAyYHOTO IIPOEKTA

B nenom ycnemHoe, HO He CUCTEMAaTHYECKOE OCYLIECTBISIEMOE
YMEHHE OIpPENEATh NEPCIEKTUBHBIE HAIPABIEHUS HAy4YHBIX
MEXIUCIUIIIMHAPHBIX UCCIIETOBAHUN

B nenom ycneuHoe, HO HeE CUCTEMAaTUYECKOE OCYILECTBIIIEMOE
YMEHUE KOJWYECTBEHHO OIMCBIBATH M HWHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI

B nenom ycnemHoe, HO He CUCTEMaTUYECKOE OCYIIECTBISIEMOE
yMeHue (pOopMHUPOBaTH KOHTEHT HAyYHOT'O MPOEKTa

B menmom ycremHoe, HO HE CHUCTEMaTUYECKHE IPUMEHEHHE
HAaBBIKOB COBEPIICHCTBOBAHUSA M DPA3BUTHUS CBOErO0 HAy4YHO-
TBOPYECKOTO NOTEHIMAIA

B wmemom ycnemHoe, HO HE CHCTEMATHYECKOE IPUMEHEHHE
HABBIKOB COCTaBJIEHHsI OI0/PKETa HAyYHOTO MPOEKTa

Kangnaarckuit bx3aMeH

OneHka

Komnerenuuun

Heckpuntopsl (ypoBHH) - OCHOBHBIE TIPU3HAKH OCBOCHHS
(mokazarenu JOCTUXKEHUsS PE3ysbTaTa)

«OTJIMYHO»

OIIK-1

CdopmupoBaHHble, CHCTEMaTHUYECKHE TMPEJCTaBICHUS O
COBPEMEHHBIX MeToAax u nH(pOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOTUAX TPH  OCYUIECTBICHUU
HAy4HO-UCCJIEI0BATENBCKON IEITETbHOCTH
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CdopMupoBaHHBIE, CHCTEMAaTHYECKHUE TPEJACTaBICHUS 00
O0COOEHHOCTSIX UH(POPMALIMOHHBIX TEXHOJIOTUH npu
OCYIIECTBIICHUN Hay4YHO-HCCIIEA0BATEIbCKOM JEsTeIbHOCTH B
By3€ Ha OCHOBE KOMIIETEHTHOCTHOTO MOIX0/1a

METOJIaX  CaMOCTOSITEJIbHOTO  IUJJAaHUPOBaHUS ~ HAy4yHO-
HCCIIEN0BATENIBCKON IEATEIbHOCTH

CdopmupoBanHbie, cHUCTEMaTHYECKHE TMPEJCTaBiIeHUs 00
aHaiu3e, IUJIAHWPOBAaHUHM M OLIEHKE CAMOCTOSITEIIbHON Hay4yHO-
HCCJIEIOBATENILCKOM JIeATEIbHOCTH

YcnemHoe W CUCTEMaTHYECKOE BIIAJICHUE COBPEMEHHBIMU
METOJJaMU MPOBEJCHUS HAy4YHBIX HCCIECJOBAHMM M aHalu3a
MOJIyYEHHBIX Pe3yJIbTaTOB

YcnemHoe W CHCTEMaTH4eCcKoe  BIAJIEHUE  METOJaMu
OpraHu3alliil  HAayYHO-UCCIIEJOBATEIBCKOW  JESITEIBHOCTH,
METOJIJaMU PYKOBOJICTBA HAYYHBIM KOJJIEKTUBOM

[1K-2

CdopMupoBaHHBIE  CHCTEMAaTHYECKHEC  TPEIACTABICHHUS O
¢du3nueckoil mpupone CBOWCTB METANIOB, HX CIUIABOB,
JHDJIEKTPUKOB U IIOJIYIIPOBOJHUKOB

CdopmupoBaHHble  CHUCTEMAaTHYECKHE  MPEJACTABICHHUS O
MeXaHu3Max W3MCHCHUS CBOMWCTB MECTAJ1JIOB, HX CIIJIaBOB,
JUBJIEKTPUKOB U MOJIYIIPOBOAHUKOB IIPU PA3JIMYHBIX BHEIIHUX
BO3JICUCTBUAX

CdopmupoBaHHOE yMEHHE TEOPETUUYECKH U SKCIIEPUMEHTAIBHO
UCCIIEIOBaTh (PU3MKO-MEXaHMYECKHUE CBOMCTBA METAJUIOB, HMX
CIUIABOB, JM3JIEKTPUKOB U MOJTYIPOBOIHUKOB
CdopmupoBaHHOE yMEHHE HCCIEI0BAaTh TOHKYIO CTPYKTYpPY
METaJUIOB, X CIUIABOB, JUAJIEKTPUKOB U IMOJYIIPOBOJAHUKOB U
MEXaHU3MOB W3MEHEHUA CTPYKTYphl pPa3JIMYHBIX BHEIIHUX
BO3JICUCTBUI

YcnemHoe U CHCTEMaTHYecKoe BIIAJICHHE TEOPETHYECKHUMH U
HKCHEPUMEHTAIbHBIMM ~ METOJaMH  H3ydeHHus (uznueckon
pupoabl CBOMCTB MCTAJIJIOB, WX CIIJIaBOB, IAUDJICKTPHUKOB M
HOJYIIPOBOTHUKOB

YcnemHoe W CHCTEMaTHUYECKOE BIIAJIGHUE TEXHOJOTHSIMHU
U3MEHEHMs CBOMCTB METaUIOB, UX CIUIABOB, JUAJIEKTPUKOB U
MMOJIYITPOBOAHUKOB, HCHOJB3YIONIMMH PA3JIMYHBIC BHCIIHUC
BO3JICUCTBUSA

[K-7

CdopmupoBaHHBIE, HO COJEp)KaIlMe OTIEIbHBIE MPOOEIHI
MpEACTABICHUST O  TBOPUECKMX  METOJaxX  PEIICHHs
MCCJIEIOBATENbCKUX M MPAKTHYECKUX 3a7a4 B paMKax HAy4dHO-
MCCIIEI0BATENbCKOM IEATETbHOCTH

CdopmupoBaHHBIE, HO COJEpXKaIlMe OTIAEIbHBIE MPOOEIHI
3HaHUs 00 OCHOBHBIX HAYYHBIX (POHJIAX, TPOrpaMMax
CdopmupoBaHHBIE, HO COJEp)KaIlMe OTIEIbHBIE MPOOEIHI
3HaHUA 00 OOIIMX M YAaCTHBIX TPEOOBAHUSAX K COJCPIKAHUIO
Hay4HO-UCCIIEIOBATEILCKUX 3asBOK PA3HBIX THIIOB
CdopmupoBanHbie, HO COJAEpXKAILUE OTAETbHBIC MPOOEIHI
3HaHUS O KBaJIM(UKAIIMOHHBIX TPEOOBAHMSIX K KOJUICKTHBY
MCIIOJIHUTEJIE Hay4HOTO MPOEKTa

B nenom ycmemHoe, HO cojepxailee OTIENbHbIE MPOOEbI
YMEHHUE ONpEAeNATh NEPCHEKTUBHBIE HAMPABICHUS HAYYHBIX
MEXIMCUUTUTMHAPHBIX HCCIEI0BaHUN

B menoMm ycrmemHoe, HO cojepiKaliee OTIeNbHBIE MPOOehl
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yMEHHE KOJUYECTBEHHO OIKMCHIBATh M HHTEPIPETUPOBATH
MOJIyYEHHBIEC PE3YIIbTaThI

B memom ycrmemHoe, HO cojaepXaliee OTIAEIbHBIC MPOOEIbI
yMeH#e GopMHPOBATH KOHTEHT HAYYHOT'O MTPOEKTA

B memom ycrmemHoe, HO cojaepXkaliee OTACIbHBIC MPOOEIhI
MIPUMEHEHHE HAaBBIKOB COBEPIICHCTBOBAHUS U PA3BUTHS CBOETO
Hay4YHO-TBOPUYECKOTO MOTEHIIHAJIA

B menoMm ycremHoe, HO cojepiKaliee OTIeNbHBIE MPOOeIhI
MPUMEHEHHUE HABBIKOB COCTaBJICHUS OIO/DKETAa HAYYHOTO
MIPOEKTA

«XOopouio»

OIIK-1

CdopmupoBanHble, HO COJepXKallie OTACIbHBIE POOEIBI
NPEJCTAaBICHUSA O COBPEMEHHBIX METOJaX M MH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHUSAX TPU  OCYIICCTBICHUU
HAYYHO-HMCCIIEIOBATEIBCKOMN IEATEIIbHOCTH

CdopmupoBanHble, HO COJAEpXKAIUE OTAEIbHBIE MPOOEIBI
npefcTaBIeHus 00  OCOOCHHOCTAX  WH(OPMAIMOHHBIX
TEXHOJIOTUI TIPU OCYIIECTBICHUN HAy4YHO-UCCIIEI0BATEIbCKON
JeSITETIHHOCTH B By3€ Ha OCHOBE KOMIIETEHTHOCTHOTO ITO/IX0/1a
CdopmupoBanHbie, HO COJAEpXKAILUE OTAEIbHBIE MPOOEIBI
NPEJCTAaBICHUS O METOJIaX CaMOCTOSTEIBHOTO TUIAHHPOBAHHUS
HAYYHO-HMCCIICIOBATEIbCKOM JICATEIILHOCTH

CdopmupoBanHbie, HO COJACp)KAIIUE OTACIbHBIC IMPOOESIHI
aHayn3a, IUTAHUPOBAHUSI M OLICHKU CaMOCTOSITEIIbHONW Hay4HO-
MCCIIEIOBATEIILCKON JIeATEIbHOCTH

B menom ycnemHoe, HO conaepiKaliee OTACIbHBIC MPOOEIbI
BJIAJICHNE COBPEMEHHBIMH METOIAMU TPOBEICHHUS HAYYHBIX
UCCIIEIOBAaHUN U aHaJIM3a MOJyYeHHBIX PE3yJIbTaTOB

B menom ycnemHoe, HO conepiKaiiee OTIENbHbIE MpPOOeibI
BJIaJICHHE METOJJaMH OpraHu3allMy Hay4HO-UCCIIe10BaTeIbCKON
JeSITETTbHOCTH, METO/IaMU PYKOBOJICTBA HAYYHBIM KOJIJICKTHBOM

I1K-2

CdopmupoBanHble, HO cojJepXkalie OTAeIbHbIE MPOOesbl
IpeJICTaBlIeHUs 0 (PU3MUECKOI MPUPOAE CBOMCTB METAJIOB, X
CILJIaBOB, AUDJIEKTPUKOB U IOJIYIIPOBOJHUKOB
CdopmupoBaHHbIE, HO COJEpKalllM€ OTIEIbHBIE MPOOEIHI
IIPEACTABJICHUS O MEXaHU3MaX MU3MEHEHHUs CBOMCTB METAIlJIOB,
UX CIUIABOB, JHM2JEKTPUKOB U  TOJYNPOBOAHUKOB IIPH
pa3IMYHBIX BHEIIHUX BO3IECHCTBUIX

B umenom ycrmemnHoe, HO cojepiallee OTIeNbHbIE MPOOesbl
YMEHUE TEOPETUYECKM M OKCIIEPUMEHTAIBHO HCCIEN0BaTh
(Gu3MKO-MEXaHUYECKHUE CBOMCTBA METAJJIOB, HUX CILIABOB,
JUDJIEKTPUKOB U ITOJIIYIIPOBOHUKOB

B umenom ycrmemHoe, HO cojepiallee OTIeNbHbIE MPOOesbl
YMEHUE MCCIEN0BAaTh TOHKYI CTPYKTYpy METauIoB, UX
CILJIaBOB, JHUAJEKTPUKOB M IOJIYIPOBOJHUKOB M MEXaHU3MOB
W3MEHEHUS CTPYKTYpBl Pa3IMYHbIX BHEITHUX BO3ACHCTBUM

B nenom ycnemHoe, HO cojepxailee OTIENbHbIE MPOOeb
IIPUMEHEHUs TEOPETUYECKUX U HKCIEPUMEHTAIbHBIX METOOB
U3Y4YeHUS (PU3UYECKOW MPHUPOAbI CBOWCTB METAJIOB, HX
CILJIaBOB, AUBJIEKTPUKOB U IOJIYIIPOBOJHUKOB

B menom ycnemHoe, HO conepiKallee OTAENbHbIE IPOOEbI
IIPUMEHEHUE TEXHOJIOTMM M3MEHEHHUs CBOWCTB METAJIOB, MX
CIUIAaBOB, JIUDJIEKTPUKOB U IIOJIYIIPOBOIHUKOB,
HCIIOJIB3YIOIIUMU Pa3Iu4YHbIC BHEIIHUE BO3ACUCTBUS
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I1K-7

CdopmupoBaHHBIE, HO COJEp)KalMe OTICIbHBIC MPOOEIHI
OpEJCTaBICHUA O  TBOPYECKMX  METOJAax  pELICHUs
UCCJIEIOBATENLCKUX M MPAKTUYECKUX 3a/1a4 B paMKax Hay4yHO-
HCCIIEIOBATENIbCKON JEATEIIbHOCTH

CdopmupoBanHbie, HO COJAEpXKALUE OTAEIbHbIE MPOOEIbI
3HaHUS 00 OCHOBHBIX HAYYHBIX (POHJIAX, TPOrpaMMax
CdopmupoBanHbie, HO COJAEpXKALUE OTAEIbHBbIE MPOOEIbI
3HaHUS 00 OOUIMX M YacTHBIX TPEOOBAHUAX K COJEPIKAHHIO
HAyYHO-UCCIIEIOBATEeNIbCKUX 3aBOK Pa3HBIX THIIOB
CdopmupoBanHbie, HO COJAEpKAIUE OTACIbHBIC MPOOEIHI
3HaHUA O KBAIU(UKAIIMOHHBIX TPEOOBAaHUSX K KOJUIEKTHBY
WCIIOJIHUTEJIEN HAYYHOT'O IIPOEKTa

B umenom ycrmemHoe, HO cojepiailee OTIeNbHbIE MPOOesbl
YMEHHE OIPEACATh MEPCICKTHBHBIC HAINPABIICHUS HAyYHBIX
MEXKIUCIUTUTMHAPHBIX UCCIEI0BaHUN

B menom ycnemHoe, HO conepiKaiiee OTHENbHbIE NpPOOeibl
YMEHHE KOJMYECTBEHHO ONUCHIBATh W HHTEPIPETUPOBATH
MOJTyYECHHBIE PE3YIIbTAThI

B umenom ycrmemHoe, HO cojepiaiiee OTIeNbHbIE MPOOesb
yMeHue pOopMHUPOBATh KOHTEHT HAYYHOTO MPOEKTa

B umenom ycrmemmHoe, HO cojepxailiee OTIENIbHbIE MPOOesbl
MIPUMCHECHHUE HABBIKOB COBEPIICHCTBOBAHMS U PA3BUTHS CBOETO
HAyYHO-TBOPYECKOTO MOTEHIMAIIA

B menom ycnemHoe, HO conepiKaiiee OTHENbHbIE NpPOOeibI
INPUMEHEHHE HAaBBIKOB COCTaBIIEHUS OIOJKETa HAYYHOTO
IPOEKTA

«YHOBJICTBOpH
TCIBHO)

OIIK-1

Henonxnoe mpencraBieHne O COBPEMEHHBIX METOAAX U
I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TCXHOJIOTUSIX HpI/I
OCYILIECTBJIEHUN HAYYHO-UCCIEA0BATENbCKON IEATETbHOCTH
Hemnomnnoe MpeACTaBICHUE 00 0COOEHHOCTSIX
WH(OPMALIMOHHBIX TEXHOJOTHI MPHU OCYIIECTBICHUH HAy4YHO-
HCCJIEIOBATENIbCKOM  JIESITEIbHOCTY B BYy3€ Ha OCHOBE
KOMIIETEHTHOCTHOT'O ITOIX0/a

B mienom ycnemniHoe, HO HE CUCTEMATHYECKU OCYIIECTBIISIEMOE
yMEHHE CaMOCTOSTEIILHOTO TUTAHUPOBAHUS Hay4YHO-
HCCIIEN0BATEILCKOMN JIeITCILHOCTH

Henonnoe mpencraBienne o0 aHanmu3e, MJIAHUPOBAaHUU U
OIICHKE CaMOCTOSITCIIbHOU HAY4YHO-UCCIIEI0BATEIbCKON
JIeITEIIbHOCTH

B memom ycmemHoe, HO HE CHCTEMAaTHYECKOE IMPHUMEHECHHE
COBPEMEHHBIX METO/IOB MPOBE/ICHUSI HAYYHBIX HCCIEI0BAaHUN U
aHaJM3a MOJTYyYEHHBIX PE3yIhTaTOB

B menom ycnemHoe, HO HE CHCTEMAaTHYECKOE NPUMEHEHHE
METOH0B OpraHu3aIu Hay49HO-UCCIIEI0BATEIbCKOM
JESITEIbHOCTH, METOJIaMU PYKOBOJICTBA HAYYHBIM KOJUIEKTHBOM

IK-2

Henonueie npeacraBineHuss o (U3NYECKOW NPUPOAE CBOWCTB
METaJUIOB, UX CIUIABOB, TUAJIEKTPUKOB U MOIYIIPOBOJIHUKOB
Hemnonnele nmpeacTaBieHnss 0 MEXaHW3MaxX WU3MEHEHUsl CBOWCTB
METaJUIOB, UX CILIABOB, JMDJIEKTPUKOB M IOJIYIIPOBOJIHHUKOB
IIPY Pa3IMYHBIX BHEIIHUX BO3JCHCTBUIX

B nenom ycnemnoe, HO He CUCTEMaTHYECKOE OCYILECTBIAEMOE
YMEHHME TEOPETHYECKM M DKCIIEPUMEHTAIBHO MCCIEA0BATh
(U3MKO-MEXaHWYECKHE CBOMCTBa METAJUIOB, HUX CIUIABOB,
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JINAJICKTPUKOB U TTOJTYIIPOBOTHUKOB

B nenom ycneminoe, HO HE CUCTEMAaTUYECKOE OCYIIECTBISIEMOE
YyMEHHE HCCIIEOBAaTh TOHKYI CTPYKTYPy METaUIOB, UX
CIUJIaBOB, JUAJIEKTPUKOB U MOJYIPOBOJHUKOB U MEXAaHU3MOB
W3MEHEHUS CTPYKTYPHI PA3IMYHBIX BHEIIHUX BO3JCHCTBUIA
WcnbIThiBaeT 3aTpy/iIHEHHUS] B MPUMEHEHUU TEOPETHUECKUX U
OKCIIEPUMEHTAJIbHBIX ~ METOJIOB ~ HM3Y4YeHHUS  (U3UUYCCKOM
MPUPOJLI CBOMCTB METANIOB, MX CIUIABOB, JTUAJIEKTPUKOB M
MTOJTYITPOBOTHUKOB

WcnbIThiBaC€T TPYAHOCTH TPU HCIOIB30BAHUM TEXHOJIOTHI
W3MEHEHUS CBOWCTB METAJJIOB, MX CIUIABOB, JIUAJEKTPUKOB M
MOJIYITPOBOJTHUKOB, HCIIOJIB3YIOIIUMHU PA3JIMYHbIE BHEIIHHE
BO3JICUCTBUA

[K-7

Henonnele mpencraBieHHUs O TBOPYECKHX METOJAaX pPELICHUs
MCCJIEOBATEIbCKUX U NMPAKTUYECKUX 3a/lad B paMKax Hay4yHO-
UCCIIEI0BATEIbCKON JAEATEIbHOCTH

Henonnele 3HaHusA 00 OCHOBHBIX Hay4HbIX (PoHHAX,
Iporpammax

Henonuble 3HaHMs 00 OOIIMX M YacTHBIX TPeOOBaHUAX K
COJEPKAHUIO HAYYHO-UCCIIEAOBATEIbCKUX 3as(BOK  Pa3HBIX
TUIIOB

Henonnple 3HaHus O KBaIM(UKAIMOHHBIX TPEOOBAHHUAX K
KOJUIEKTUBY MCIIOJHUTEIEH HAyYHOTO IIPOEKTa

B nenom ycneniHoe, Ho He CUCTEMaTHYECKOE OCYILIECTBISIEMOE
YMEHHE OIpPENEATh NEPCIEKTUBHBIC HAIPABJICHUS HAay4YHBIX
MEXIMCHUIUTMHAPHBIX HCCIIEI0BaHUN

B nenom ycnemHoe, HO HE CUCTEMaTHYECKOE OCYILECTBIISIEMOE
YMEHHME KOJMYECTBEHHO ONUCHIBATh W HHTEPIPETUPOBATH
MIOJIy4YEHHBIE PE3YJIbTaThI

B nenom ycnemniHoe, HO He CUCTEMAaTHYECKOE OCYILIECTBISIEMOE
yMeHue (popMHUPOBaTh KOHTEHT HAyYHOT'O MPOEKTa

B nenom ycrmemiHoe, HO HE cCHUCTEMaTHYECKHE NPUMEHEHHE
HABBIKOB COBEPUICHCTBOBAHMUSA M PAa3BUTHS CBOETO Hay4yHO-
TBOPYECKOI'0 MOTEHIIAANA

B nmenom ycnemHoe, HO HE CHCTEMaTH4YECKOE IMPUMEHEHHE
HABBIKOB COCTaBJIEHUsI OI0/DKETa HAyYHOT'O MPOEKTa

«HE
YJIOBJIETBOPUT
€JIBHO»

OIIK-1

@dparMeHTapHble MPEACTABICHUS O COBPEMEHHBIX METOJIax W
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHSX  MpHU
OCYIIECTBIICHUU HAYYHO-UCCIIEIOBATEIBCKOMN 1eATeThHOCTH
dparMeHTapHbIC MIpEeACTaBICHUS 00 0COOEHHOCTSIX
WH(OPMALIMOHHBIX TEXHOJOTHI MPHU OCYIIECTBICHUH HAy4YHO-
WCCIIEIOBATEIIbCKOW  JICATENIbHOCTH B By3€ Ha OCHOBE
KOMIIETEHTHOCTHOTO MOIX0/1a

YacTuaHo OCBOEHHOE yMEHHUE CaMOCTOSITEIIEHOTO
TUTAHUPOBAHUS HAYYHO-HCCIIEI0BATEIHCKOM NESTEIbHOCTH
®parMeHTapHbIe TPEACTaBICHUST 00 aHaIW3e, TUIAHUPOBAHUU
U OIEHKE CaMOCTOATEIbHOW HAyYHO-HUCCIIEeI0BATENbCKOM
JIESITCIIBHOCTH

@dparMeHTapHOE  BJIAJ€HHE  COBPEMEHHBIMH  METOJIaMH
MPOBE/ICHUS] HAYYHBIX WCCICAOBAHUI W aHaIM3a TOJYYCHHBIX
pe3yIbTaTOB

®parmeHTapHOE BIIaJICHHE METOJAaMH OpPTaHM3alMU HAay4HO-
HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, MCTOJaMH PYKOBOJCTBA
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HAayY4YHBIM KOJUICKTHBOM

[1K-2

@dparMeHTapHbIe MpEACTaBICHUS O (U3UYECKOH MpHpoe
CBOWMCTB  METaulOB, MX  CIUJIAaBOB,  JUAJIEKTPUKOB U
HO.HYHpOBOI[HI/IKOB

@parMeHTapHbIE MPEACTABICHUS O MEXaHU3MaX HW3MEHEHMS
CBOfICTB MCTAJJIOB, nux CIIJIaBOB, ,Z[I/IB.HGKTpI/IKOB nu
MOJIYTPOBOIHUKOB MPU PA3JIMYHBIX BHEITHUX BO3JIEUCTBUIX
YacTUYHO OCBOEHHOE TEOPETHUYECKHX U SKCIEPUMEHTAIbHBIX
HCCIIEIOBAHUAX (PU3HKO-MEXaHHUECKUX CBOMCTB METAJLIOB, UX
CIIJIaBOB, III/IBJIGKTpI/IKOB 148 HOJIprOBOI[HI/IKOB

YacTHyHO OCBOCHHOE YMEHHE HUCCIIEIOBATh TOHKYIO CTPYKTYPY
METAJJIOB, UX CIUIABOB, JIUAJICKTPUKOB U IOJYINPOBOJIHUKOB U
MEXaHU3MOB HW3MEHEHHMS CTPYKTYpPbl pPa3JIMUHBIX BHEIIHUX
BO3JCHCTBUH

dparmeHTapHoe BJIaJICHUE TEOPETUUECKUMU H
BKCHepI/IMeHTaJH)HI)IMI/I METOAAMHU I/I3y116HI/I$[ (1)I/IBI/I‘ICCKOI71
MpUPOAbl CBOWCTB METAUIOB, UX CIUIABOB, JIUAJIECKTPUKOB U
IIOJIYIIPOBOJHUKOB

dparMeHTapHOE BJIaJICHUE TEXHOJOTUSMHU U3MEHEHUS CBOMCTB
METAJJIOB, HUX CIIJIaBOB, I[I/IBJIGKTpI/IKOB nu HOJIprOBOI[HI/IKOB,
MCIIOJIb3YIOUIMMU Pa3jInyHble BHEIIHUE BO3CUCTBUS

[K-7

@parMeHTapHble NPEJACTaBICHHUS O TBOPUECKUX METOAAX
peLIeHMs] UCCIeI0BATENbCKUX U MIPAKTUYECKHX 3ajlad B paMKax
HAY4YHO-HUCCIIEJ0BATENIBCKOM 1EATEIIbHOCTU

@parmeHTapHble 3HaHUS OO0 OCHOBHBIX HayuyHbIX (OHJAX,
porpammax

@dparmeHTapHbIe 3HaHUS 00 OOIIMX U YACTHBIX TPEOOBAHMAX K
COJCPKAHUIO HAYYHO-UCCIICAOBATENLCKUX 3asBOK PAa3HBIX
TUIIOB

@®parmMeHTapHble 3HaHUS 0 KBATU(PUKALNOHHBIX TPEOOBAHUAX K
KOJUJIEKTUBY MCIIOJIHUTEIEH HAYYHOT O IIPOEKTA

YacTUYHO OCBOEHHOE YMEHHUE OMNPEIeNsATh MepPCIEeKTUBHBIE
HAIpPAaBJICHUS HAYYHBIX MEKIUCIUIUINHAPHBIX UCCIIEI0BaHUI
YacTUYHO OCBOEHHOE YMEHHME KOJIMYECTBEHHO ONMCHIBATh U
MHTEPIPETUPOBATH IMOJTYYEHHBIE PE3YIIbTATHI

YactuyHO  OCBOEHHOE yMeHue (HopMHpOBaThb  KOHTEHT
HAy4YHOTO NPOEKTa

®parMeHTapHOE MPUMEHEHNE HABBIKOB COBEPIICHCTBOBAHUS U
pa3BUTHS CBOETO HAYYHO-TBOPYECKOTO ITOTEHIIMAIIA
®dparmMeHTapHOE IPUMEHEHNE HaBBIKOB COCTABIIEHUsI OrO/KETa
HAy4YHOTO NTPOEKTa

5. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00ecniedeHne TUCIIUTIHHbI

5.1. OcHoBHas quTEparypa
1.

2.
3.

ITaBnos I1.B., XoxnoB A.®. ®uzuka tBepaoro tena. Uzn. Equropuan YPCC, 2020.

CypukoB B.U., Cypukos B.1. OcHoBbl Teopuu TBeporo tena. Omck: M3n-so OMI'TY, 2016.
Bbpaunr H.b., Kyns6aumnckuii B.A. Ksazuwactunpsl B (u3MKEe KOHJEHCHPOBAHHOTO
coctosaUs. M: ®usmarnut, 2016. 631 c.

[TerpoB FO.B. OcHOBBI (pM3MKHM KOHJIEHCHUPOBAHHOTO cocTOsiHUSA. Jlomronpyansnii: M3gar.
Howm "UnTtemmext", 2013. 213 c.

HAmutpueB A.B. OCHOBBI CTaTUCTHUECKOW (GHU3UKM KOHAEHCHPOBAHHOTO COCTOSHHS. M.:

Jlenaunn. 2018.

Yeboraper C.H. ®usnka koHIeHCUpOBaHHOTO cocTtosiHus. HoBouepkacck: FOPITIY (HIIN).
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2017.
7. baiikoB 10.A., Ky3nenoB B.M. ®usuka KOHAEHCHUPOBAHHOI'O cOCTOsiHMS. M.: BuHoM.
JlaGopartopust 3nanui. 2015.

5.2 lonmosiHuTeIbHAS JIUTEPATYPaA

HInonsckuii O. B. Atromuas ¢usuka. T. 2. M., Hayka. 2010.

Jlanpay JI. /1. Jluemun E. M. KBanToBas mexanuka. M., ®usmarnur. 2016.

Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. - M. : MenuaCrap, 2006.

Amkpodt H., Mepmun H. ®usuka tBepaoro tena. T. 1 u 2. M. Mup. 1979.

3aiiman JDx. ITpunuunel Teopun tBepaoro teaa. M. Mup. 1974.

bneitkmop k. ®usnka tBepaoro tena. M. Mup. 1988.

Manenynr O. Teopus TBepaoro tena. M. Hayka. 1986.

bpauar H.b., Yynunos C.M. DnekTpoHHas CTpykTypa MetaiuioB. M. MI'Y. 1973.

JInpmmn .M., Az6ens M.S., Karanos M.U. DnekrponnHas Teopust metauioB. M. Hayka.

1974.

10. Bonu-bpyesuu B.JI., Kamamaukos C.I'. ®u3uka momymnpoBoaaukos. M. Hayka. 1977.

11. HdaseinoB A.C. Teopus tBepaoro tena. M. Hayka. 1967.

12. Peiicnenn JIx. ®uzuka ¢poronos. M. Mup. 1975.

13. Moctaukos B.C. ®usuka u xumus TBepaoro coctosuus. M. Meramnyprus. 1978.

14. Manenynr O. ®usuka TBepaoro tena. Jlokanusosanusle coctosanusd. M. Hayka. 1985.

15. [IIu6koB A.A. OcHOBBI (U3HKH KOHIACHCHUPOBAHHOTO cocTosiHus. TamOo: M3n-Bo TI'Y
umenu ['.P. Jlep>kaBuna, 2009. 124 c.

16. IlIubkoB A.A. OcHoBbl KkBaHTOBOW Teopuu. Y. 1. KBaHTOBas MexaHuKa OJHOMEPHOTO
newxkenus. Tam6oB: U3n-Bo TI'Y umenu I'.P. [lepxxaBuna, 2009. 67 c.

17. IIubkoB A.A. OcHoBbl kBaHTOBOM Teopuu. Y. 2. OCHOBBI KBAaHTOBOH (DM3HKH aTOMOB U
MexaToMHOro B3aumojiericteus. Tam6oB: M3a-Bo TT'Y umenu I'.P. [lepxaBuna, 2009. 68 c.

18. [IubxoB, A.A. BBenenue B kBaHTOBYIO Teoputo. Tam6oB: M3narensckuii tom TT'Y um. I'. P.
Hepxasuna, 2015. 169 c.

19. Jlunep B.B. MHorocnoiinble peHTI€HOBCKHE HMHTep(epeHLUnOHHbIe CTPYKTYypbl // Y®H.
2019. T. 189. Ne 11. C. 1137.

20. ITomoa M.H., boaneipeB K.H. HoBble 3¢ (exThl 31eKTpOH-()OHOHHOTO B3aUMOJEHCTBUS B
muanektpukax / YOH. 2019. T. 189. Ne 3. C. 292.

21. HonromosioB B.T. JIBymepHas cucTeMa CHUJIbHOB3aUMOJICHCTBYIOIINX JJIEKTPOHOB B
kpemHueBbIx (100) crpykrypax // YOH. 2019. T. 189. Ne 7. C. 673.

22. I'mazoB M.M., Cypuc P.A. KosleKTUBHBIE COCTOSIHUSI SKCUTOHOB B MOJYHNPOBOJHHUKAX //
YO®H. 2020. T. 190. Ne 11. C. 1121.

23. bo6pos H.JI. Cnekrpockonus 37eKTPOH-()OHOHHOTO B3aMMOJEHCTBHS CBEPXIPOBOISIINX
MUKPOKOHTAKTOB: SKcIiepuMeHTanbHble acniekTsl // YOH. 2020. T. 190. Ne 11. C. 1143.

24. Peiix K.B. DnekrpornpoBoHOCTh MaccuBa KBaHTOBBIX Touek // YDOH. 2020. T. 190. Ne 10.
C. 1062.

25. CasBarumckuii A.W., Onydpues C.B. UccrnenoBanue (u3nueckux CBOKCTB yriepoja Mmpu
BbICOKMX Temneparypax / YDOH. 2020. T. 190. Ne 10. C. 1085.

26. Jlunep B.B. IIpe3unyonHoe onpeneneHne napaMeTpoB Kpucraumueckon pemérku // YOH.
2020. T. 190. Ne 9. C. 971.

27. Taiinymuinn K. Pe3oHaHCHBIH 3JEKTpOHHBIH OOMEH TpU paccesHUH HMOHOB Ha
MeTaumueckux nmosepxHoctsax // YOH. 2020. T. 190. Ne 9. C. 951.

28. PazymoB MN.K., EpmakoB A.E., T'opuocteipeB FO.H., Crpayman b.b. HepaBHoBecHbIe
(dazoBbIle MpeBpalleHNs B CIIjlaBaX MPU UHTEHCUBHOM mmiactuyeckoi nedopmanuu // YOH.
2020. T. 190. Ne 8. C. 785.

29. BunorpanoB E.A. Ontudeckue (pOHOHBI C OTpUIIATENBHON cuiloN ocmmusitopa // Y®H.
2020. T. 190. Ne 8. C. 829.

30. YcrunoBmukos 10.U. TlapHoe MexxaromHoe B3aumoelictBue B crutaBax / Y®H. 2020. T.
190. Ne 7. C. 715.
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31. Bbpaxkun B.B. YnerparBepapie HanomaTepuanbl: Mudsl u peanbHocTh / YOH. 2020. T.
190. Ne 6. C. 561.

32. I'muzOypr W.®d. YacTuipl B KOHEYHBIX M OECKOHEUHBIX OJHOMEPHBIX IEPUOTUUYECKUX
nenoukax // YOH. 2020. T. 190. Ne 4. C. 429.

33. AceeB C.A., AxmanoB A.C. T'mpuueB I'.B. u np. CrtpykTypHass nuHaMuKa CBOOOIHBIX
MOJIEKYJ U KoHAeHcHpoBaHHOTro BeulectBa // YOH. 2020. T. 190. Ne 2. C. 113.

34. ®eruco ['.B. PeHTreHoBckue IUQPPAKIIMOHHBIE METOIbI CTPYKTYPHOM IHAarHOCTHKHU
matepHaioB: mporpecc u goctwxenus // YDOH. 2020. T. 190. Ne 1. C. 2.

35. Ilynamnos B.M. M3MepeHne MarHUTHBIX CBOWCTB AJIEKTPOHOB IpoBogumocTH // YOH. 2021.
T.191. Ne 1. C. 3.

5.3 NHble HCTOYHUKH

K pexomenayembiMm HMHTepHET-pecypcaM TO JaHHOW JUCHUIUIMHE OTHOcATCsS HHTepHeT-
peCypChl BEAYIINX POCCUUCKUX M 3apYOCIKHBIX KYPHAIIOB, a TAKXKE 00pa30BaTEIIbHBIC ITOPTAJIBI
U CalThl BEAYIIUX POCCUICKUX YHUBEPCUTETOB.

HNHTepHeT-pecypChl BEAYLIMX POCCUMCKUX KYPHAJIOB I10 JaHHOM TEMaTHKE:
www.journals.ioffe.ni / ftt — «®wusuka TBEpIOTO TEIAN

www.iournals.ioffe.ru / ftp — «®wu3uka u TeXHUKA MOTYITPOBOTHUKOBY

www.journals.ioffe.m / pjtf — «ITuicbMa B sxypHaJI TEXHUYECKOH (PU3HKI»

www.iounials.ioffe.nl / itf — «Kypnan TexHuueckon Gpusnkm»

www.ietp.ac.rn — XXOT®d

www.ietpletters.ac.ru — «ITucema B dKOTD»

www.ufn.ru — «Ycnexu Gpu3nYecKuX HAYK»

WwWWw.nanom.ru — «Poccuiickue HaHOTEXHOJIOTUID)

www.quant-electron.ru — «kKBanToBas 3JIeKTPOHUKAY

http://impo.imp.uran.ru/fmm/ — «®u3nka METAIIIOB U METAIUIOBEICHUE)

HuTepHeT-pecypchl HHOCTPAaHHBIX )KYPHAJIOB

WWWw.aps.org

WWW.Springeropen.com

Wurepuer-nopranst: http://window.edu.ni.: https://elibrarv.ru

6. MartepuajbHO-TEXHMYECKOe o0ecrnedeHue IMCHUILIMHBI, MPOrPpaMMHOe o0ecredyeHme,
npogeccuoHa/ibHbIe 0a3bl JAHHBIX U MHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

JUis mpoBeaeHMs 3aHATUH 1O JUCHMIUIMHE HEOOXOTUMO CIIAyHolllee MaTepUualbHO-
TEXHUYECKOE 0OecrieueHre: crieluaibHble TOMEICHUs Il IPOBEICHUS 3aHATUHN JIEKITMOHHOTO U
CEMHUHApPCKOIo THIIA, TPYNIOBBIX M WHIMBUIYaJIbHBIX KOHCYJBTALMM, TEKYIIEro KOHTPOJISA U
IIPOMEKYTOYHOM aTrTecTalliy, OMEIIEHUs U1 CAMOCTOSITEIbHON pabOTHI.

CrienmanpHbple  TOMELICHUS  YKOMIUJIEKTOBaHBI  CIEMUAIM3UPOBAHHOM  MeOenblo U
TEXHUYECKUMHU CPEJCTBAMH OOy4YeHUs, CAyXKalllUMHU JJis TpecTaBlieHus yueOHoll nHdopmanuu
OO0JBIION ayTUTOPHH.

Jns  mpoBenmeHuss — 3aHATHH ~ JIGKIUOHHOTO  THUIMA  HCIOJB3YIOTCS  HaOOpBI
JIEMOHCTPAIIMOHHOTO  00OpYOBaHUS,  OOECMEUYMBAIONINE  TEMAaTUYECKHE  WIUTIOCTPALIUH
(mpoexTop, HOYTOYK, SKpaH/ MHTEpAaKTUBHAs JOCKA).

[Tomemmenuss Ui caMOCTOSTENbHOM pabOThl OOYYaIOIIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «VHTepHeT» M oleclieueHrneM JO0CTyIa B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBEPCHUTETA.

JyleKTPOHHAs UHGOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
http://moodle.tsutmb.ru
B3auMmopeiicTBue mnpenojaBarens M acHOUPAHTA B IPOLIECCE OCBOCHUS JUCLUILINHBI
OCYHICCTBIIACTCA nocpcaACTBOM My.]IBTHMGI[PIfIHBIX, TUINICPTCKCTOBLIX, CCTCBhBIX,



http://www.journals.ioffe.ni/
http://www.iournals.ioffe.ru/
http://www.journals.ioffe.m/
http://www.iounials.ioffe.nl/
http://www.ietp.ac.rn/
http://www.ietpletters.ac.ru/
http://www.ufn.ru/
http://www.nanom.ru/
http://www.quant-electron.ru/
http://impo.imp.uran.ru/fmm/
http://www.aps.org/
http://www.springeropen.com/
http://window.edu.ni/
https://elibrarv.ru/
http://moodle.tsutmb.ru/

22

TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX B JJIEKTPOHHOH HH(OPMAaLMOHHO-
00pa3oBaTeNbHON Cpefie YHUBEPCUTETA.

JIMLeH3HOHHOEe MPOrpaMMHoe olecredeHue:
Kaspersky Endpoint Security s 6usneca — Crannaptheliii Russian Edition. 1500-2499 Node 1
year Educational Renewal Licence
Onepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office IIpodeccrnonanbsrii mmoc 2007

HNudopMmanuonHble cipaBoYHble CHCTEeMbl U NMpodecCHOHAIbLHBbIE 0a3bl JTaHHBIX (B
TOM 4YHCJIe MeKAyHAPoAHbIe pedepaTUBHbIE 0a3bl JAHHBIX HAYYHbBIX U31aAHUI):
1. Dnekrponnsni karanor ®DyHnamentanpHoi Oubmmorexku TIY — URL: http://

http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnexrtponnas oubnunorexka TI'Y — URL: https://elibrary.tsutmb.ru

3. DBC «YHuBepcurerckas oubnmuoreka onnaita» - URL: http://www.biblioclub.ru

4. DBC «IPRbooks» - URL: http://www.iprbookshop.ru

5. OBC «Opaiit»: (BO u CIIO), Brimovas kosuiekiuioo «Jlerenmapusie kaurun» - URL:
WWw.urait.ru

6. CereBas amekTpoHHas OMOIMOTEKa iegarornyeckux By3oB - URL: https://lanbook.ru/

7. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU - URL: http://elibrary.ru

8. TocymapctBennass  uH(popmanuoHHas  cucremMa  «HamnuoHanbHas — 3JIEKTPOHHAs
ouommoteka» - URL: https://H30.pd
9. DOmnekrtponHbIH cripaBouHUK «HDOpMHO» - URL: www.informio.ru
10. BJ] uznatenbcTBa SpringerNature
— URL_: https://link.springer.com/
— URL: https://materials.springer.com/
— URL: https://zbmath.org/
— URL.: https://goo.gl/PdhJdo - /I Nano
11. BJ ScienceDirect - URL: https://www.sciencedirect.com/
12. BJ] Scopus - URL.: http://www.scopus.com
13. BJ1 Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1qfWXIiB25bAcrIBPM&preferencesSaved
14. ApxuB Hay4HBIX KypHAJIOB 3apyOexHbIX u3narensctB URL: https://arch.neicon.ru
15. CnoBapu ABBYY Lingvo x3 EBpomeiickast Bepcusi — yCTaHOBJIEHBI CTAIMOHAPHO
Ha [IK TT'Y
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