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ITACITOPT ®OHIA OIIEHOYHBIX CPEJICTB
mo aucuurIinHe «Pu3NKa U TEXHOJIOTHS KBAHTOBBIX MPUOOPOB»
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)




®opmupyembie o0menpodeccnoHaIbHbIE KOMITETEHITUN

OIIK-1 cnmoco0HOCTh CAMOCTOSITEJILHO OCYIIECTBJISATH HAYUHO-HCCJIEI0BATEIbCKYI0 JeATEbHOCTh B COOTBETCTBYHOIIEH
npodgeccHOHAIBLHON 00J1aCTH ¢ HCNOJb30BAHHEM COBPEMEHHBIX METOA0B HCCJEI0BAHUS © HWH(OPMAMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHii

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIITUA
Tun KOMIIETEHIIUU:

Ob6mrenpodeccnoHabHAsT KOMTIETSHITUS BBITYCKHWKA TMPOTPAMMbl  aCIMPAHTYPHl 1O HampasieHuto moaroroBku 03.06.01
«Du3nka 1 aCTPOHOMHUS»

[TIOPOI'OBBIM (BXOJIHOM) YPOBEHbH 3HAHUMW, YMEHUM, OIIBITA JAESATEJIBHOCTH, TPEBYEMBIU I
®OPMUPOBAHUS KOMITETEHIIMN

Jlist Toro uroOsl (OPMHPOBAHUE AAHHOM KOMIICTCHIIMH OBLJIO BO3MOJKHO, OOYYAIOIIMICS, MPHUCTYIUBIINH K OCBOCHHIO

MPOrPaMMBbl ACTIUPAHTYPBI, JOJKEH:

 3HATD: menm w 3amaud HAyYHBIX HMCCIICJAOBAHUN IO HANPaABICHHIO JCITCIBHOCTH, NPHUHIMOBI W METOABl METOIUKH
ITOCTAHOBKH, OpPraHW3allid W BBIMOJHEHHS HAyYHBIX HWCCIACAOBAHMM, HWCTOYHHKHM HAydYHOM HMH(pOPMANMH W TPeOOBaHUA K
MIPEACTaBICHUIO HH(POPMAIIMOHHBIX MAaTEPHAIIOB

* YMETh: coctaBnate oOmuid miaH padoThl MO 33JaHHOM TeMe, mpeasiaratb METOAbl MCCIASI0BAHUA M CIOCOOBI 00pabOTKH

PE3yAbTATOB, MPOBOJIUThL UCCIECTOBAHUS MO COTJIACOBAHHOMY C PYKOBOJMUTENEM ILJIAHY, MPEACTABIAThH MOJIYUEHHbBIE PE3YIbTAThI



+ BJIAJIETh: cucreMaTH4eCKUMHU 3HAHUSMHM MO HAIMPABJICHUIO JCATEIbHOCTH, HABBIKAMHM PEIICHUS 3a7a4 C MOMOIIbIO

COBPEMEHHOW BBIUYUCITUTEIIBHON TEXHUKHA

INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA U KPUTEPUU UX OHEHUBAHUA

Ilnanupyemsbie
pe3yJabTaThl 00yueHus*
(oxaszarenu JOCTHIKCHUS

Kpurepun oueHuBaHus pe3yjibTATOB 00yUeHHS

33JaHHOTO YPOBHS 1 2 3 4 5
OCBOCHUSI KOMITCTCHITHI)
3naer: OTCYTCTBHC 3HAHUI (hparMeHTapHBIC (hparMeHTapHBIC cthopMupOBaHHBIC cthopMupOBaHHBIC
OCHOBHBIC CHCTCMHBIC [IPCACTABIICHUS oblnpeacTaBineHus 00 [IPCICTABICHUS 00 [IPCACTABICHUS 00
METOIB! ITPOBCACHUS OCHOBHBIX CUCTEMHBIX|OCHOBHBIX CHCTCMHBIX OCHOBHBIX CHCTEMHBIX OCHOBHBIX CHCTEMHBIX
MCCIIC0OBAHMI B 001ACTH METOIaX OPTaHU3AITHHMETOIAX OPTaHU3AIN MCTOIaX OPraHU3AIHHA MCTOIaX OPraHU3AIHHA

(DU3HKN U TCXHOIOTHH
KBaHTOBBIX MPHOOPOB

[udp 3 1. OIK-1

HMCCeAOBaHUN B 00IACTH
(MUK ¥ TCXHOJIOTHH|
KBaHTOBBIX MPHOOPOB

CCIICJ0OBAaHMI B 001aCcTH
(DH3UKH 1 TEXHOIOTHH
KBaHTOBBIX MPHOOPOB

(duT KIT)

TEOPETHUECKUX U
SKCIICPHUMEHTATBHBIX
MCCICIOBAHU,
(hparMeHTapHBIC
[IPEACTABIICHUSA O METOAAX
OPraHU3AIHH [TPHKIATHEIX
HCCICAOBAHUE B 001aCcTH

duT KIIT

TCOPETHUYCCKHUX,
SKCIEPUMCHTAIIBHBIX H
[IPUKIIQTHBIX
CCIICJ0OBAaHMI B 001aCcTH
(DH3UKH 1 TEXHOIOTHH
KBaHTOBBIX MPHOOPOB




Ymeer:

HpI/IMeHHTb OCHOBHEIC
CUCTCMHBIC MCTOAbBI HpI/I
IPOBEACHUN
TCOPETUUCCKUX,
3KCHCpI/IM€HTaHLHbIX u

MPUKJIATHBIX UCCICTOBAHUN

B 00macTH (PH3UKH U
TCXHOJOI'MH KBAHTOBBIX
MpHOOPOB

[ugp Y 1. OIK-1

OTCYTCTBHE YMECHUUI

MeeT 6a30BbIE
OPCACTABICHUS, HO HE
TrOTOB HpI/IMCHHTb
CUCTCMHBIC MCTOAbBI
OpraHu3auu
3KCHepI/IMCHTaHLHbIX u
HpI/IKJ'Ia,,Z[HbIX
HCCICIOBAHUN B 00/1aCTH
duT KI1

Mmeer GazoBeic
[IPEACTABICHUS, HO

MOy CKACT OIMIMOKH B
BBHIOOPE M IPUMCHCHUH
CUCTCMHBIX MCTOO0OB
OpraHU3aIiH
PDKCIICPUMCHTAJIBHBIX
TIPHUKJIa THBIX
MCCICIOBAHUE B 001aCTH
duT KI1

'VMeeT u roToB
HMCITOTE30BATh CUCTEMHBIC
MCTOObI OPTraHU3aINH
PDKCIICPUMCHTAJIBHBIX 1
TIPHUKJIa THBIX
MCCICIOBAHUMN, HE
IOJIHOCTBIO YIUTHIBACT

B o0nactu ®uT KI1

CIICLM(PUKY HUCCIICIOBAHUM

'VMeeT u roToB
CAMOCTOATEIBEHO
[IPUMCHATb CHCTCMHBIC
METOIBI OPTAHHU3AIAN
MCCICIOBAHUN C VIETOM
criciin (KN HCCIICIOBAHMI
B oOnactu @uT KI1

Bianeer: HC BJIaJCCT [Inoxo Baagcer Brnaacer metomonorucki  [Bmazeer merogonorueii  [[IoMHOCTBIO BlageeT
METOIOIOTUCH METOIOIOTUCH OpPraHU3al[Mi HEKOTOPBIX  |OPraHMU3ALMK BCEX 3TAMOB  [METOMOJOrUCH
TCOPETHYCCKUX U OpraHu3auu STarnoB SKCIIEPUMCEHTAIIBHBIX OpraHU3aLHH BCEX ITAIOB
SKCIICPUMCHTAIIBHBIX SKCIEPUMCHTAIIBHBIX H SKCIICPUMCHTAIIBHBIX MCCICIOBAHHUM B O0JIACTH  [PKCICPUMCHTAIIBHBIX H
MCCIICIOBAHHUM B 00JIACTH [IPUKIIQTHBIX MCCICIOBAHMM B 00IacTH  (PH3KMKH M TCXHOIOTHH [IPUKIIQTHBIX
[pEIIAEMBbIX HAYUHBIX ncciacaosanuii B oonmactu  |[@uT KI1T KBAHTOBBIX IIPHOOPOB, HO  [MCCIICAOBAHUI B 001aCTH
pobIeM duT KI1T HC TOTHOCTBIO BJIAJICCT duT KI1T

MCTOOIOTUCH
Iudp B 1. OIK-1 OpraHU3aANH TPUKIIATHEIX

MCCIICIOBAHHUM B 00JIACTH

duT KI1
Ilkana oneHUBAHUSA HEYIOBJIETBOPUTEIBHO [HEYAOBJIETBOPUTEIBHO [yAOBIECTBOPUTEIBHO XOPOLIO OTJIUYHO

(cooTHOIIEHHE C
TPAAULIHOHHBIMH
(popmamu aTTecTanun)




IHACITIOPT ®OHIA OLHIEHOYHbBIX CPEACTB
Mo AucuMIUInHe «PU3UKa U TEXHOJIOTHsI KBAHTOBBIX NPU0O0POB»

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 CucremMaTu3upoBaHH
Teoputo paGoTel GUMONAPHBIX | 3HAHUIT NPEACTaBICHUS O | mpeacTaBIeHHUs 0 | mpencTaBIeHUs O|ble B3HaHUI O O
U TOJCBBIX TPAH3UCTOPOB, B KPUCTAJUINYECKON U | KPUCTAUIMYECKON U | KPUCTAIIMYECKON U | KPUCTAJUIMYECKON U
ToM Hcae 30HHOH CTPYKTYyp€ | 30HHOMU CTPYKTYp€e | 30HHOU CTPYKTYyp€ | 30HHOU CTPYKType
TCTCPOMICPCXOAHBIX. MOy POBOHUKOB. MOIYNPOBOJHUKOB, O | TMOJYNPOBOIHHUKOB, Oy IPOBOTHUKOB,
CBSI3U C ONTHUYECKUMHU | 30H¢ bpummosHa, o | 30He bpuwuirosHa, o
ITugp 3 1 TIK-1 CBOICTBAMU, O | CBA3M € ONTHYECKHMH | CBSI3M C ONTUYECKUMHU
byHKIMH CBOICTBaMH, O | CBONCTBaMU, 0
pacrpeneneHus byHKIIUN byHKIIIN
HOCHTEJEH. pacripeneneHust pacripeneneHust
HOCUTEJell U 00 UX | HOCUTENEH,
CTaTUCTHKE. KOHIICHTpaLnu
HOCHUTEJICH,  YpPOBHE
Depmy, 00 ux
CTAaTHUCTHKE, u
MOJTYITPOBOTHUKOBBIX
HaHOCTPYKTYpPax c




Pa3IMYHON
Pa3MEpPHOCTBI0O U HX
CBOMCTBAX.

Ymeer:

BBIOWPATH MOJIEITH,
HEOOXOIUMBIE JIs1 ONTUCAHUS
(U3UYECKUX MPOIIECCOB,
MPOTEKAOIINX MPH CO3NAHUH
MOJTY ITPOBOTHUKOBBIX
CTPYKTYP,

KPUTHUYECKH OLIEHHUBAThH
00JacTh NPUMEHIMOCTH
BBIOpPAHHBIX MOAENEN ISt
OTIMCAHMSI MPOTEKAFOIIUX TIPH
CO3/1aHUHU
MIOJIY ITPOBOXHUKOBBIX
CTPYKTYP PUBHIECKUX
MPOLIECCOB.

Mugp Y 1 TIK-1

OTtcyTcTBUE
YMEHHN

Mmeer Oa3oBbie
MPEICTABICHUS O
(usnHecKkux mnpoueccax
NpU CO3MaHUH

MOJTIY TPOBOTHUKOBBIX
CTPYKTYp, HO HE FOTOB
000CHOBBIBATH MOJIENIH U
KPUTUYECKH OIIEHUBATH
00J1aCTh UX
PUMEHUMOCTH.

meer 6a3oBbIe
MPEICTABJICHUS U TOTOB
BBIOWPATH W MPUMEHSTH
MOMENH, HeOOXOIUMbIE
111 OTIMCAHUS
(bU3UUECKUX MPOILIECCOB,
MPOTEKAOIUX MPU
CO3JIaHUH
MOJTyTPOBOTHUKOBBIX
CTPYKTYp, HO HE TOTOB
KPUTHYECKH OLICHUBATH
00acTh Ux
MPUMEHUMOCTH.

YMeeT U TOTOB BBIOHPATh
U TIPUMEHSTh MOJIEIH,
HEOOXOIUMBIE ISt
ONHCaHUs (PU3UIECKUX
MPOLIECCOB,
MPOTEKAFOIIUX MTPH
CO3/IaHUHU
MOJTyITPOBOTHUKOBBIX
CTPYKTYP U KPUTHUYECKH
OLICHUBATh 00JIACTh UX
PUMEHUMOCTH.

IMeeT OnbIT U TOTOB
CaMOCTOSITEIbHO
BBIOMPATH W MPUMEHSITH
MOZENH, HEOOXOAHUMbIE
NJ1S1 OTIMCAHUS
(bU3HeCKUX
MPOLIECCOB,
MPOTEKAIOINX MPU
CO3JIaHUH
MOJTyTPOBOTHUKOBBIX
CTPYKTYP U KPUTHYECKH
OLIEHHUBATh 001aCTh MX
MPUMEHUMOCTH TPU
CO3JIaHUH
MOJTyTPOBOTHUKOBBIX
CTPYKTYP PU3UUECKUX

POLIECCOB.




Baaneer:
METOJaMU OTIPEACICHUS
napameTpoB

He Braneer

Brnaneer HEKOTOpPBIMU
METOJIaMU PacueTOB
OIITUYECKUX CBOMCTB

B uenom Bnageer
HaBbIKAMU pacyeTa
KPUCTAJUIMYECKON U

B wesnom ycrnemHoe, HO
CONPOBOKAAOIIEECs
OTHOCJIbHBIMU OLHI/I6KaMI/I

Biageer HaBbIKAMUY U
UMEET OIIBIT
MPUMEHEHUE METOOB

KPUCTAJUITMUECKON CTPYKTYpPbI MOJIyTIPOBOJTHUKOB, HO HE [30HHOU CTPYKTYPbI MIPUMEHEHNE METOIOB OonpeneaeHus
UX JAHHBIX [IPOCBEUNBAOILEH BJIAZIEET METONAMU MOJIYIIPOBOJHUKOB U |OIIPEENeHHUs TapaMeTpOB[IapaMeTpOB
5JIEKTPOHHON MUKPOCKOIUH, MOCTPOEHHUs 30HbI onpeneneHus KPUCTAJUINYECKON KPUCTAJUINYECKON
METOAOM MOCTPOEHUsI 30HBI bputrosHa ONTHYECKUX CBOMCTB  |CTPYKTYPBI UX JAHHBIX  [CTPYKTYPBI UX NAHHBIX
bpunTrosHa 17151 OCHOBHBIX MPOCBEYHUBAIOLIEN MPOCBEYHNBAIOLIEH
MIOJIYIPOBOJHUKOB, METOAAMU SJIEKTPOHHON SJIEKTPOHHON
pacdera ONTHUYECKUX CBONCTB MUKPOCKOTIHH; MUKPOCKOIUH;
MOJIyIPOBOJHUKOB, a TAKXKE MOCTPOEHHUs 30HbI MOCTPOEHHUS 30HbI
METOJIaMH pacuera bpunirosHa nuis bpunosHa ans
noJio’keHus1 yposHs @epmu B OCHOBHBIX OCHOBHBIX
MOJIyTIPOBOJTHUKAX U MOJIyIPOBOXHUKOB U MOJTyPOBOIHUKOB,
KOHLIEHTPaLUU U pacueTra ONTUYECKUX pacdera ONTHYECKUX
MOJBWKHOCTH HOCUTEJIEN B CBOICTB CBOICTB
HUX, a TaKXXe MeToIaMU MOy POBOIHUKOB. MOJyIIPOBOIHUKOB,
onpenenenHus 3P eKTUBHON TaKK€ METOJAMHU
MJIOTHOCTU COCTOSTHUI. pacudera MOJIOKEHHUs
yposHs Depmu B
[udp B 1 I1K-1 MOJIyTIPOBOJTHUKAX U
KOHLICHTPALIUU U
MOABUKHOCTH
HOCHUTEJIEH B HUX.
IIkana oueHnBaHus HEYJIOBJIETBOPUTE | HEYAOBIETBOPUTENBHO | yAOBIETBOPUTEIBLHO XOpouIo OTJINYHO
(cooTHOMIIEHHE C JILHO

TPAaAULIHOHHBIMH
(¢popmamu arrecTanun)




IIK-2 Crioco0HOCTh apryMeHTHPOBAHHO BHIOMPATH U PEATU30BbIBATH HA NMPAKTUKE YPPEeKTHBHYI0 METOAUKY

IKCMEPUMEHTAJIBbHOT0 HCCJIEI0BAHUS MAPAMETPOB M XapaKTEPUCTHK HU3KOPA3MEPHBIX CTPYKTYP, B TOM YHCJIE

Pa3IN4YHOT0 PYHKIHUOHAJIBHOI0 HA3HAYEHM ST

3Haer:

OCHOBHBIC MCTOABI
CO3JaHUs HOJIYIPOBOJ-
HUKOBBIX  CTPYKTYP B

CBCPXBBICOKOM BaKyyMe,
OCHOBHBIC THITH]
1a00pATOPHBIX YCTAHOBOK
IS SKCIICPHUMCHTAIBHOTO
HCCICAOBAHUSI IIPOLICCCOB
dhopmupoBaHUs

MOy IPOBOTHHUKOBBIX
CTPYKTYP, OCHOBHBIC
METOTBI HCCIICTOBAHMS]
(uzHUCCKUX CBOHCTB
Oy IPOBOTHHUKOBBIX
CTPYKTYP, METO/IBI
HCCIICAOBAHMS
(hYHKIIHOHATh HBIX
XAPaKTCPUCTHK

Oy IPOBOTHHUKOBBIX
CTPYKTYpP,  COBPEMCHHOC
COCTOSIHHE HAYKH B
BBIOpaHHOU obnacTH
duzuku TIOJIVIIPOBO -
HHKOB, COBPEMCHHBIC
CrocoObl  MCIONb30BAHMUS
HH(pOPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TCXHOIOTUNM B 00IacTH|
(DUBHKH TIOMYTIPOBOTHUKOB

Mugp 3 1 HK-2

OTcyTcTBUE 3HAHUI

DparMeHTapHbIE 3HAHUS
METOJIOB CO3/1aHus
MOJTyTIPOBOIHUKOBBIX
CTPYKTYp B
CBEPXBBICOKOM BaKyyMe,
OCHOBHBIE THIIbI
mTabopaTopHBIX
YCTaHOBOK IS
SKCIIEPUMEHTAIBHOTO
HCCleI0BaHUs
MpPOLIECCOB
(bopMupoBaHUS
MOJTyTIPOBOIHUKOBBIX

CTPYKTYD.

basoBbie 3HAHUA
OCHOBHBIX METOJIOB
CO3aHUs TTOJTYTIPOBOI-
HUKOBBIX CTPYKTYP B
CBEPXBBICOKOM BaKyyMe,
OCHOBHBIX THIIOB
TabopaTopHBIX
YCTAHOBOK ST
SKCIIEPUMEHTATBHOTO
HCCIIETIOBAHMS
MPOLIECCOB
(bopmMupoBaHUs
MOJTyTPOBOTHUKOBBIX
CTPYKTYP U OCHOBHBIX
METOOB UCCIIEOBAHUS
(bU3UUECKUX CBOWCTB
MOJTyTPOBOTHUKOBBIX

CTPYKTYD.

CdopmupoBaHHbIe
NPEACTABICHUST O
METOaxX CO3JaHuUs
MOJTYTTPOBOTHUKOBBIX
CTPYKTYyp B
CBEPXBBICOKOM BaKyyMe,
OCHOBHBIX THIIAX
abopaTOpHBIX
YCTAHOBOK JUIsI
SKCIIEPUMEHTAIIBHOTO
HCCIIeTOBAHUS
POLIECCOB
(dbopmupoBaHUs
MOJTYITPOBOTHUKOBBIX
CTPYKTYP ¥ OCHOBHBIX
METOax UCCIEeIOBAHNUS
(U3UYECKHUX CBOWCTB
MOJTYITPOBOTHUKOBBIX
CTPYKTYP U METOIaX
UCCIIETOBAHUS
(YHKIIHMOHAIbHBIX
XapaKTEPUCTUK
MOJTYITPOBOTHUKOBBIX

CTPYKTYD,

CucreMaTU3NpOBaHHbIE
3HAHUS O METOAAX CO3MaHMS
MOJTYITPOBOTHUKOBBIX
CTPYKTYP B CBEPXBBICOKOM
BAKyyMe, OCHOBHBIX THIIAX
1abopaTOPHBIX YCTAHOBOK
IS SKCTIEPUMEHTAIBHOTO
UCCIIEOBAHMS ITPOLIECCOB
(bopmMupoBaHus
MOJTyITPOBOTHUKOBBIX
CTPYKTYpP, OCHOBHBIX
METOaX UCCIIEIOBAHNUS
(hU3UYECKHUX CBOWCTB
MOJTYITPOBOTHUKOBBIX
CTPYKTYP, METOAAX
HCCIIETOBAHUS
(YHKITHOHATbHBIX
XapaKTEPUCTHK
MOJTYITPOBOTHUKOBBIX
CTPYKTYP U HAHOCTPYKTYP;
3HAE€T COBPEMEHHOE
COCTOSIHHUE HAYKH B
BbIOpaHHOM 00sacTh PU3HUKU
MOJTyITPOBOTHUKOB,
COBPEMEHHBIE CITOCOOBI
HCTIOIb30BAHUS
UH(POPMALTMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTU.




Ymeer:

. 000CHOBaHO
BBIOMPATH METOMIBI
dbopmupoBaHUs
MOJTyTPOBOTHUKOBBIX
CTPYKTYP C 3aAaHHBIMU
napaMeTpamu,

. UCIIOJIb30BATh
COBPEMEHHOE
naboparopHoe
obopynoBaHue aJist
MIPOBEECHUS
DKCIIEPUMEHTA,

. BBIOMpATH U
MPUMEHSITb METOJIbI
UCCIIeIOBAHUS
(bU3UUECKUX CBOWCTB
MOJTyTPOBOTHUKOBBIX
HAHOCTPYKTYD;

. BbIOMpATH U
MIPUMEHSITh METOJIbI
UCCIIeIOBAHUS
(YHKITMOHATbHBIX
XapAKTEPUCTHK
MOJTyTPOBOTHUKOBBIX

CTPYKTYD.

Mugp Y 1 TIK-2

OTcyTcTBHE YMEHUN

Mmeer 6a3zoBbie
MpECTaBICHHUS O
MeTonax popmMupoBaHus
MOJTYITPOBOTHUKOBBIX
CTPYKTYP C 3aaHHBIMU
napameTpaMmu, HO HE
rOTOB OILIEHHBATh
00J1acTh MPUMEHUMOCTHU
METOJIOB U
00OpyHOBaHUS JTS
KOHKPETHBIX HAYYHbIX
3amad B obiactu PU3UKU
MOJIyITPOBOTHUKOB U
HU3KOPa3MePHbBIX

CTPYKTYD.

HMmeet 6a3oBbie
MPEICTABICHUS O
MeTonax popMupoBaHus
MOJTYITPOBOTHUKOBBIX
CTPYKTYP C 3adaHHBIMU
napamMeTpaMH U BUIAX
COBPEMEHHOTO
00OpyIOBaHMUS, HO HE
rOTOB OILIEHHBATh
00J1acTh MPUMEHUMOCTH
METOJIOB U
00OpyHOBaHUS JTSI
KOHKPETHBIX HAYYHBIX
3amad B o0iacTu PU3UKU
MOJTYITPOBOHUKOB U
HU3KOPa3MEPHBIX

CTPYKTYD.

HNmeer 6a3zoBbie
NPEACTAaBJICHUA U TOTOB
OLICHUBATDH
NPUMEHHUMOCTb METOIOB
dbopmMupoBaHUs
MOJIYITPOBOAHUKOBBIX
CTPYKTYP C 3aJaHHBIMHA
napaMeTpamu Ha
Pa3JIMYHBIX TUIIAX
MOJIYPOBOIHUKOB U
MOJIYITPOBOAHUKOBBIX
COCAVHEHUSAX,
NPUMEHHUMOCTb METOIOB
1 00opyIOBaHUS IS
KOHKPECTHBIX HAYYHbIX
3amad B obiactu GU3UKU
MOJIYPOBOIHUKOB U
HHU3KOPa3MEPHBIX

CTPYKTYDP.

'YMEET OMBIT U TOTOB
CaMOCTOSITEJIbHO OLICHUBATH
PUMEHUMOCTh METOJIOB
dbopmMupoBaHUs
MOJTYITPOBOTHUKOBBIX
CTPYKTYP C 3a8aHHBIMH
napamMeTpaMH Ha Pa3IHYHBIX
TUIAX TOJYIPOBOIHUKOB U
MOJTYITPOBOTHUKOBBIX
COEMHEHUSX;
MPUMEHUMOCTh METOZIOB U
00OpyHOBaHUS JTSI
KOHKPETHBIX Hay4YHbIX 3a/a4
B 00JacTH PU3NKU
[OJTYIIPOBOTHUKOB U
HU3KOPa3MEPHBIX CTPYKTYP.




Banapeer:

HaBbIKAMHU NIPUMEHEHUS:
METOAOB PaLlMOHAIbHOMN
OpraHu3aLuu HAy4YHOHN

He Brmaneer

Brnaneer HEKOTOPBIMU
HaBbIKAMH OpPTraHU3ALIUH
Hay4HOH paboThI B
BbIOpaHHOM oOnmacTu

He nonHoe BnaneHue
HaBbIKAMH OpPTraHU3aALUH
Hay4HOH paboThl B
BbIOpaHHOM oOmacTu

Brnaneer HaBpIkamu
OpraHU3aLuu HAy4YHON
paboThI B BEIOPAHHOM
obnactu Gpusuku

[IonHOCTBIO BIaneeT
MEeTOJlaMU U aJirOpUTMaMu
paLMOHAIBHON OpraHu3aLuu
Hay4HOH paboThI B

paboThI B BBIOPaHHOH buzuku buznku MOJIyTIPOBOTHUKOB U BBIOpaHHOM 00J1aCcTH U
obnactu Qpusuku MOJTyITPOBOTHUKOB. MOJTyITPOBOTHUKOB H METOIaMH MPEACTaBICHUS PE3yJIbTATOB
MOJIYyITPOBOTHUKOB; METOIAMHU NPeACTaBICHUS Hay4HOH paboTsl Ha
METOIOB NPEACTABICHHUS MpPeACTaBICHUS PE3yJIBTATOB Ha POCCUICKUX U

PE3yJIbTaTOB HAYYHO PE3yJIbTATOB Ha OTEYECTBEHHBIX MEKIYHAP OHBIX

paboThI Ha OTEUECTBEHHBIX KOH(pepeHIsIX, HO He  [KoH(pepeHuusx. Bianeer
KOH(pepeHIHsIX; KOH(pepeHIHSAX. rOTOB K HAITUCAHUIO HAaBbIKAMH TIOATOTOBKH
HAaBBIKAMHU TIOATOTOBKU 3as1BOK Ha TPAHTHL WHUIMATUBHBIX 3as1BOK HA
WHUIHATUBHBIX 3a51BOK MOJIy4€HNE HAYYHBIX TPAHTOB
Ha MOJTyYeHNEe HaYYHbIX U 3aKJTFOUEHHS] KOHTPAKTOB
IPAHTOB U 3aKJIIOUECHUS no HHUP B BeiOpanHOi
koHTpakToB 1o HUP B obnactu Gpusuku

BbIOpaHHOM 00NacTu MOJIyTIPOBOIHUKOB.

buzuku

MIOJTYITPOBOTHHUKOB.

[Tudp B 1 T1K-2

Ilkaia oueHUBAHUS  |HEYJOBJIETBOPUTEIBHO |HEYIOBIETBOPUTEIBHO [yIOBJIETBOPUTEIBEHO XOPOLIO OTJIUYHO

(cooTHOMIEHHE C
TPAAULIHOHHBIMH
(opmamu aTTecTanun)




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 JlaboparopHsbie IIpomexxyTOuHBI NPOAYKT, MOJy4HaeMblii B pe3yJpTaTe SKClIepuMeHTaNbHOro | CHHCOK NPUMEPHBIX BOMPOCOB
paboThI UCCIIeIOBAHUS u TEOPETHUECKON obpaboTku Ha COBPEMEHHOM | JIJIsl KOHTPOJIbHBIX paboT
SKCIEPUMEHTAIbLHOM 0OopynoBaHuu. [IpoBoauTCs B BUAE MINTENbHBIX 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
MOJTyTIPOBOIHUKOBBIX 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
AUCHUTILTHHBI
KOHTPOJIb sl aTTecTanus
1 | 3oHHas u YK-1 CriocobeH K KpUTHYECKOMY aHaJN3y U OLIEHKE COBPEMEHHBIX Cemunap Bomnpocs! nis
KPUCTAJUINYECKAs OIIK-1 HAY4YHBIX JOCTHKEHUN, TeHEPUPOBAHUIO HOBBIX UEH NPU PELICHUN MOJArOTOBKHU K




CTPYKTYypa
MOJIyTIPOBOIHUKOB U

MOJIyTIPOBOIHUKOBBI
X HAHOCTPYKTYP

IIK-1

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

Crarucruka
3JIEKTPOHOB B

MOJIY TPOBOTHUKAX,
OINTHYECKHE U
doTosnekTpuIecKre
CBOMCTBA
MOJTYITPOBOTHUKOBBI
X CTPYKTYD,
CrieLajIbHbIE
METOBI
HCCJIEAOBAaHUS
CBOMCTB
MOJIYTPOBOTHUKOB U
MOJTYITPOBOTHUKOBBI

X CTPYKTYP

OIIK-1
IIK-2

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.

3HaeT 3KCIEepHUMEHTaJIbHbIE CUCTEMbl U TEXHUUYECKUX CPENCTBa IS
00pabOTKH 3KCIEPUMEHTANbHBIX AAHHBIX, MOCTPOCHUS MOAEIeH U
aHajIu3a TOBENCHMs HU3KOPA3MEPHBIX CTPYKTYP B ILIUPOKOM

Iuana3oHe TeMIIEpaTyp.

JlaboparopH
bIe PabOTHI

Bomnpocs! nis
MOATOTOBKH K
5K3aMEHY




Bonpocsl

IO AUCHUIIIINHC «Dusuka MMOJIYIIPOBOJHHUKOB M HU3KOPA3MCPHBIX CUCTCM»

Kpucranmueckrie 1 amopdubie Tema. TpaHCSIIHOHHAS CHMMETPHA. OJeMEHTapHAs
sueiika. Permetka bpase. TodueuHbie 1 MpOCTPaHCTBEHHBIC TPYIITIHI.

OcoOeHHOCTH pacnpOCTPaHEHKS BOJTH B IEPUOANYECKUX CTPYKTypax. 3akoH bperra.
OO6parHas pereTka. 30Hb1 bpuiimosHa.

Toueunsie nedexrbr, ux obpazopanue u mudpysmsa. Bakancnu. ATOMBI BHEAPCHUS.
KomOuHarmm aToMHBIX Je(hpeKTOB.

Kpaesbie u BuHTOBBIC auciokaimu. Bekrop broprepca. OHeprus aMCIOKaITHi.
[lepenonzanue u CKobKeHUE. Pa3MHOXKEHHE TUCTOKALIAN.

OnucaHue >HEPreTHYeCKOro COCTOAHMS KPUCTA/UIa MPU MOMOIIM ra3a KBa3WYACTHIL,
®OTOHBI, MarHOHBI, SKCUTOHBI, TUIA3MOHBI W Jp. OJEKTPOHBI B METAIE Kak
KBa3n4acTHIBl. KBa3uMMITyJbC. 3aKOH AUCTIEPCHU.

Teopema bnoxa. I'pannunbie ycnopus. IInoTHocTs cocTosnumii. CTaTMCTMKa Tasza
kBazuuacTuil. bo3oHs! 1 pepMuoHbL. B3anMoeiicTBrE YacTHII.

Konebanne pemierku — (GpoHOHBI. TEMTOEMKOCTh PEIIETKH. AHTAPMOHHU3M W TETUIOBOES
pacIIipeHue.

OnnosnexkTponHas Mozenb. [IpubmkeHre CUTbHOM 1 cnaOboi CBs3H. 30HHASA CXema U

THUIIBI TBCPABIX TCIT.

10. BeiposKIeHHBIH 3MIEKTPOHHBIN ra3. DJEKTPOHHAS TEIIOEMKOCTh, TOBEPXHOCTH DepMHu.

OJEKTPOHBI U ABIPKH. | [MKITOTpOHHAs Macca.

11. Bpemena penakcaimy. Mexanu3Mbl paccesiHus 3eKTPOHOB. PaccesHue Ha mpuMecsx u

ne(eKThL.

12. OnexTpoH-(hOHOHHBIE CTONKHOBEHHS. HopMaIbHBIE IPOoIecchl M MPOIecchl mepedpoca.

MarnuroconpoTusieHue 1 dddekt Xormia.

13. OnexTpoHHast CTPyKTypa THIIMUHBIX TOJTYNPOBOAHUKOB. KpemHuil. Y3K030HHBIC

nosynmpoBoAHUKK. [IpumecHbie ypoBHH. JIOHOpHI M akmenTopel. TemmeparypHas

3dBUCUMOCTE ITIPOBOJUMOCTH.



14.P-n nepexompl. DoTONPOBOAMMOCTb. PekOoMOMHAIMSA W peNakcalysi HEPaBHOBECHBIX
Hocurenel. [ opstare Hocurerm. Dddekt ["anHa.

15.3aBUCMMOCTh IIMPUHBI 3aMPELIEHHOW 30HBI OT THUMA XUMHUYECKON CBA3M.
[Tpumepsl  HW303JEKTPOHHOTO PsAAa TOJYNPOBOAHUKOB (CTpoka B TabmuUIe
Menneneesa). 3amaun.

16.3aBucMMOCTD IMPUHBI 3AMPEIICHHON 30HBI OT MOPSIAKOBOrO HOMEpPA 7, 3JIEMEHTA,
BXOJIIIET0 B COCTaB MOJYMPOBOAHMKOB (ctonbenr B Tabnuue MeHaeneea).
3anaum.

17. lnpdy3uss  HocuTene  3apsma B moiynpoBogHuke.  OmnpenencHue.
Jnuddy3noHHbIi  TOK  ABIPOK, OJHOMEPHBIH W TPEXMEPHBIA  CITydail.
Jnddysnonnsiii Tok 31ekTpoHoB. [uddysnonnas quHa. Bpems xu3au.

18.lpeiicd wHocuteneit 3apsma. Omnpenencuue. [logsmkHocTh. JlpetioBriii TOK
JBIPOK, SJIEKTPOHOB.

19 TlonHsrii TOK B MOTYNIPOBOAHUKE ((hopmya).

20.YpaBHEHHUE HEMPEPBIBHOCTH Uil JBIPOK, A 3JICKTPOHOB. OAHOMEpPHBIA U
TpeXMEPHBIN ciiyyau. CTallmoOHAPHOE COCTOAHUE.

21.3aBucumocts E(k) mnsa mpocroit kyOumdeckoi pemeTku. OOmume CBoHCTBA
¢dbynxnmm E(k). [epuon ¢pynxumn E(k). 3onb1 bprmmosna.

22 .OddexTuBHAT Macca IEKTPOHOB U JABIPOK. 3aBUCHMOCTh SHEPTHHU HJICKTPOHA OT
KBa3MUMITYJIbCa BOJIM3H KPAeB 30H.

23.Bonopoaonoao0Has MOJie/Ib MPUMECHOTO IIEHTpa.

24 . Oyukuun Gepmu-Jlupaka. YposeHb Oepmu.

25.1In0THOCTh COCTOSIHUH B CBOOOJHONW © BajeHTHOW 30HaX. KoHueHtpanms
3JIEKTPOHOB U JABIPOK B MOJIYIMPOBOJIHUKE.

26.HeBbIpoXKICHHBIN MOJTYTPOBOAHUK. BeiposkaeHHbIN noaynpoBoaHuK. [Tonoxenue
ypoBHa ®epmu, hopmyssl st KoHnieHTpanwu HOCUTENEH 3apsiaa.

277.CoOCTBEHHBIH HEBBIPOKICHHBIA MOJTYMPOBOJHUK. 3aBUCUMOCTh YPOBHS Depmu U
KOHIICHTpAllMK HocuTesied or TtemnepaTypbl. CoOCTBEHHBIN BBIPOXKIACHHBIH

MOJTYTTPOBO/THUK.



28 KoHneHTpalsi  HEOCHOBHBIX  HOCHTENEH B MOJYNPOBOJHHMKE.  3aKOH
«JICUCTBYIOIIKUX MACC» JUIsl HEBBIPOKICHHOTO MOJIYITPOBOJHUKA.

29.KoHTakTHad pa3HOCTh MNOTeHUMANoB. Ee npoucxokaeHWe, BEIWYWHA, CMOCO0
U3MEPEHUA.

30./IBoliHOM 3apsoKEHHBIM CJOH Ha KOHTAaKTe JABYX KpuUcTauioB. TonmmHa
3apsHKEHHBIX CIIOEB B METAIIJIE U B TIOJIYITPOBOHUKE (OTICHKA).

31.KonTakt MeTtayyia u mnojynpoBoaHuka N-tuma, aBa ciydas. [IpoBoaumocTb
MPUKOHTAKTHOTO CJI051 OJIYIIPOBOHUKA.

32 KonTakt MeTayuia W NOJNynpoBoAHWKA P-thna, nBa ciydas. 3anopHbld H
AHTU3ANIOPHBIN CJIOU.

33.0OnexTpuueckoe moje B P-N mnepexoae. 3aBUCHMOCTh HAMNPsHKEHHOCTH U
MOTEHIMAJA OT KOOpAWHATHl. M3rud >HEPreTUuecKux YpPOBHEH CBOOOJHON U
BQJIEHTHOU 30H.

34 TommmHa 3apsxeHHbIX ciioeB B P-N nepexoae. Tonmuna P-N nepexona.

35. T'ereponepexon. 3onHas auarpamMmma. OCHOBHOE OTIMUME TeTeporepexoja OT

roMonepexoa.

36. IlIkanbel nyHH B COBpEeMEHHOM (pu3nke TBepaoro Tena. PasmepHocTs. PazmepHoe

KBAaHTOBAHUE.

37. TpaHCTIOPT HOCHUTENEH TPH Pa3TUIHBIX PA3MEPHOCTAX TMONYIPOBOTHAKOBBIX

CTPYKTYyp. ONTHYECKHE CBOMCTBA B CUCTEMAX C MOHUKEHHON Pa3MEPHOCTHIO.

38. TeopeTnueckoe OMUCAHKUE JICKTPOHHBIX COCTOSTHUM B IBYMEPHOM 3JIEKTPOHHOM

rasze. JKCIEPUMEHTHI MO JIEKTPUUECKOMY TPAHCHIOPTY U UX UHTEPIPETALIMS.

39. DnekTpuyecKkne W TaIbBAHOMATHWUTHBIE SIBJICHUS B JBYMEPHBIX CTPYKTypax.

Oddexr IlyoHnukoBa-ae 'aasa.

40. O0mee mnpencravieane o KBaHTOBOM d(pdekre Xomma (IENTOUYNCICHHOM H

IPOOHOM).

41. Ontnueckue cBokcTBa. [IpakTuueckas peanu3aluss CHUCTEM C JIBYMEPHBIM

AJIEKTPOHHBIM T'a30M.

42. Metopl T€HEpalMU TOPIUNX HOCUTENIEH : pOJIb TeTEPOIEPEX0/IOB.



43. DONeKTpOHHAA CHEKTPOCKOMMS TOPAYUX  DJICKTPOHOB.  TPAHCIOPTHBIE U
ONTUYECKUE METOIbI UCCIIEOBAHUS.
44, CTpyKTyphl C MEPEHOCOM HOCUTEIIEH B CHIIbHBIX JIEKTPHUCCKUX TOJIAX
45. . TyHHenupoBaHue Yepe3 OJMHOYHBIN Oapbep. TyHHEIMpOBAaHKE uepe3 ABOMHOM
Oapbep ¢ KBAHTOBOM SIMOH.
46. MHOXKECTBEHHbIE TYHHEJIbHbIC Oapbephbl. DJICKTPOHHAs CTPYKTypa HACATbHOMN
CBEPXPEIICTKH.
47. KoHTpa- M KOBAapUAHTHBIE KOMIO3UIMOHHBIE CBEPXPEIICTKH, JIETUPOBAHHBIC
cBepxpermeTkd. ONTHYECKHE CBOMCTBA CBEPXPEMIETOK (MEX30HHOE TOTJIONIEHUE W
u3IyvaTelbHas peKoMOUHAIIHSA).
48. DKCUTOHBI B KBAaHTOBBIX AAMax. bioxoBckue ocuusuisaiuu v Jectauibl [Tapka.
49. 3aMepeHnss »IEKTPUUYECKOTO TpaHCmopTra B cBepxpeuieTkax. [Ipumenenus
CBEPXPEILIETOK.

Tembl 1abopaTopHBIX padoT

1o aucuuminHe «Ousnka noynpoOBOIHUKOB U HU3KOPA3MEPHBIX CTPYKTYP»

1.  DOddexr Xonma B HU3KOPA3MEPHBIX CTPYKTYPaxX MPH OOIBIITMX MAarHUTHBIX
noJiax (1-8 To) m B nmanazone temmepatryp 5-300 K. Onpenenenue KOHIIEHTpAITHH,
MOBYXKHOCTH W 3HAaKa HOCUTENIEH 3apsaaa, MEXaHU3MOB PacCestHUS HocHuTeneH (6
YJacoB).

2. OmnpeneneHue MUPHHBI 3aMPEIICHHON 30HBI TIOJTYTPOBOAHUKOB U3 TAHHBIX
CIIEKTPATBHON 3aBUCUMOCTH KO3(h(UITHECHTA TTOTJIOMICHHS IO TEMIIEPaTyPHOM
3aBUCUMOCTH 3JICKTPOTPOBOAHOCTH (6 4acoB).

3. Hccnenopanme HOTOINEKTPUUECCKHUX U HIIEKTPOFOMUHECIICHTHBIX CBOWCTB

(hOTOIMOTHBIX W CBETOIMOIHBIX CTPYKTYP C MIOHUKEHHOMW Pa3MEPHOCTHIO (6 4acoB).





