benepaabHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUN TOCYAPCTBEHHBI YHUBEPCUTETY

b1.B.04

(unoexc OucyuniuHvl)

PABOYAS MTPOT'PAMMA JUCHUITJIMHBI

du3uka KOHJICHCUPOBAHHOI'0 COCTOSAHUA

(Haumeno8aHUe OUCYUNIUHBL)

M0 HAIPaBJIECHUIO TOATOTOBKH (CHEIUATBLHOCTH)
03.06.01 ®Pusuka u acTpoHOMUS

(K00 u HaumeHosaHUe HANPAsieHUst NOO20MOosKU, cneyuaibHocmu 6 coomeemcemeuu ¢ @IOC BO)

duzuka KOHACHCUPOBAHHOI'O COCTOSHUA

(nanpaenennocms (npoguiv))

dopma oOydeHHsI: OUHasA
I'ox Habopa: 2019

Pacnipenesienue 4acoB IMCUMILIMHBI 110 CEMeCTPaM M BHIAM 3aHATHH (110
yueOHOMY ILJIaHY)

KoaunuyectBo 3ET 3
Yacos nmo PYII 108
Buapl KOHTPOJIA B IK3aMeHbl 3aueTnl KypcoBbie KypcoBsbie Kourpoabuble
ceMecTpax: NPOEKThI padoTsI padoTsI
(o151 3a04HOM
$opmbl
o0yueHmus)
4
NeNe kypcoB
1 2 3 4 5 6 7 8 9 10 11 | HUToro
3ET no rogam 3 3
Jleknuu 6 6
JlaGopaTopHble 2 2
IIpakTHyecKkue
KonTakTHas padora 8 8
Cam.paGoTa 64 64
Koutpoan 36 36
Hroro 108 108

ToabsaTTH, 2018




PaGouas nporpamma coctasiera Ha ocHoBanuu @I'OC BIIO/OI'OC BO u yyebHoro
IJIaHA HaIMpaBJIeHUs! NOATOTOBKY (cnenuanbHocTh) 03.06.01 Pu3nka 1 aCTpOHOMHUS

(K00 u HauMeHOB8aHUue HanPasieHuss N0020MosKu, cneyuarbhocmu ¢ coomgeememeuu ¢ @IOC BO)

PeueﬂsnpOBaHne pa60qe171 nporpaMmmbl THCHUIIJTUHBI:

OtcyTcTBYET

VYuebnas (pabouasi) mporpamma ojo0peHa Ha 3acemanuu kadeapsr HMuM
(mpotokon 3aceqanus Ne 2 ot «19» 09 2018 1.).

Peniensenr

Cpok geiictBusi pado4eid nporpaMMbl AMCHUILUIAHBI 10 «30» 09 2023 r.

Nudopmanusa 06 akryaausanumn padoyeid mporpaMMbl JUCUUIJINHBI:
[Iporokon 3acenanus kageaps Ne 1 ot «30» 08 2019r.
[IpoTtokon 3acenanus kageapsl Ne 1 ot «31» 08 2020r.
[TpoTtoxon 3acenanus kageapst Ne 2 ot «31» 08 2021r.

[IpoToxon 3acenanus kadeapnt No OT «_ » 20 T

YTBEPXIAIO

N.o.3aBenyromero kadenpoit «HaHOTEXHOJOIMHU, MATEPUATOBEICHNE U MEXAHUKA»

(8vinyckaiowel Hanpagietue (CneyuaibHOCMy))

« _» 20 1. I'.B.Knegiios
(noonucs) (U.0. Pamunus)




AHHOTALINA
AUCHUILINHBI (Y4eOHOro Kypca)

b1.B.04 ®u3uka KOHIEHCHPOBAHHOIO COCTOSIHUSA
(mudp 1 HAMMEHOBAHKE AUCIUILTHHBI (Y4€OHOT0 Kypca))

1. He.]'lb " 3a1a91 H3YYCHUA NUCHUIIJTUHBI

Henpto  guctumimabl  «DPU3MKa KOHACHCHPOBAHHOTO COCTOSIHHS)  SIBIIACTCS
dbopMupoBaHUE Yy BBIMYCKHHKA KOMIIETCHIIMH B MpodecCHoHaNbHON 001acTu C
WCIIOJIb30BAaHUEM COBPEMEHHBIX MPECTABICHUH 0 MaTepraiax B TBEPJAOM H JKHJIKOM
COCTOSIHMSIX M HW3MCHCHMHM WX (HU3UYCCKUX CBOWCTB TIPH PA3IMYHBIX BHEITHUX
YCIIOBUSX.

B pesynbraTte OCBOEHHUS MPOrpaMMbl BBITYCKHHKH JOJDKHBI OBITH MOJATOTOBJICHBI K

BBITIOJTHCHHIO CIICAYIONIUX 3a/1a4:

e  0000IIEeHNE TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX CBEACHUN O (PU3NUECKOU
IIPHUPOJIC CBOWCTB METAIOB U HMX CIUIABOB, HCOPTraHUYECKUX M OPTaHHUSCKHUX
COCITMHCHHM, KaK B TBEPJIOM, TaK U B aMOP(PHOM COCTOSIHMH B 3aBHCHMOCTH OT
UX XUMHYECKOT0, H30TOITHOTO COCTaBa, TEMIIEPATYPhI M JIaBJICHHSI,

e  TNPUMCHCHHE 3HAHWW O COCTOSIHUM KOHJCHCHPOBAHHBIX BEIISCTB MPHU BHEITHUX
BO3JCHCTBUSAX  (CHJIBHOE  CXKaTWe, YJapHbIe BO3JCUCTBUSA, H3MCHCHHUC
I'PaBUTAIMOHHBIX IMOJICH, HU3KUE TeMIIepaTyphl), (ha30BbIX MEepexoaax B HUX U
uX (pa3oBbIe JUArPaMMbI COCTOSIHHS,

o  pa3pa0oTKa MaTeMaTHYECKHX MOJelield IMOCTpoeHHs (Ha30BbIX JHArpaMM
COCTOSIHUSI M JKCIICPUMEHTAIBHBIX METOJIOB M3YYCHHUS (PU3UUECKUX CBOWCTB,
co3maHre (PU3MUYECKUX OCHOB IPOMBIIUICHHOW TEXHOJOTHUH  TOJTY4YCHHUS
MaTepHaJIOB C ONPEICICHHBIMUA CBOMCTBAMU;

e  TPOTHO3MPOBAaHUE W3MEHEHUS (PUINICCKUX CBOWCTB KOHJICHCHPOBAHHBIX
BEIICCTB B 3aBUCUMOCTH OT BHEITHUX YCIIOBUI MX HaXOXKICHUS;

e TOAOOP  TEXHWYECKHX W  TEXHOJOTHYCCKHX  MPWIOKCHUH  (pu3uku
KOHJICHCHPOBAHHOT'O COCTOSTHHS.

2. MecTo nucuuiuinHbl (yaedHoro kypca) B crpykrype OIIOII BO

Jannas npucuuiuinHa otHocuTcss K broky 1 «ducuuniausasl  (MOIYJN)»
(BapuaTuBHAas 4acTh 0043aTENbHON TUCIUIUINHBI).

JcuuIuinebl, y4yeOHble KypChl, HA OCBOCHHMHM KOTOpPBIX Oa3upyeTcs AaHHas
muctumimHa (yueOHbI Kypce): Kpuctamuiorpadus U peHTreHorpadus; (Qu3Mka;
XUMHUSL.

JcuuminHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAMMBI 3HAHMS, YMEHUS,
HaBBIKH, TPUOOpETaeMble B PE3yJIbTaTe€ U3YUYEHUS JAHHOW JMCLMIUIUHBI (Y4EeOHOTO
Kypca): Hayuno-uccnenoBarenbckas padbora.



3. Ilnanupyemble pe3y/bTaTbl O0y4YeHUS] MO AUCHUILVIMHE (Yy4eOHOMY

KYpCy), COOTHECeHHble¢ ¢ IUIAHUPYEMbIMHM  Ppe3yJbTATAMH  OCBOCHMS
00pa3oBaTeIbHOI MPOrPaMMBbI

®opmupyemble M KOHTpoJmpyemble | [lnannpyembie pe3yabTaThbl 00y4eHUs!
KOMIIETCHIHUHU

CIIOCOOHOCTBIO CaMOCTOSITENIbHO | 3HATH! buznueckue OCHOBBI CO3/1aHUS
OCYHICCTBJIATDH HAay4YHO- HpOMBIIJ.UIGHHOfI TCXHOJIOI'MH MOJIYyYCHUA
HCCIICA0BATCIBCKYIO ACATCIIbHOCTD B | MAaT¢puajioB C ONIpCaACIICHHBIMU CBOMCTBAMH
COOTBETCTBYIOLIEH  MPO(ECCHOHANBHON | YMETh: CaMOCTOSITEIBHO OCYIICCTBIIATh HAy4YHO-
00J1aCTH ¢ UCHOJIL30BaHUEM COBPEMCHHBIX | UCCJICAOBATC/IBCKYO ACATCIBHOCTh B COOTBCTCTBUU
METOAOB HCCIICOOBaHUA " | C HAIIPABJICHUCM HMCCICAOBAHUS

NH)OPMALMOHHO-KOMMYHHUKAIIMOHHBIX

Brnanets: mwH(bOpMaAIMOHHO-KOMMYHHUKAITMOHHBIMH

texHosoruit (OIIK-1) TEXHOJOTHUSIMA W COBPEMEHHBIMHM  METOHAMHU
HCCIe0BaHUS
TOTOBHOCTb MPOBOJUTH TEOPETHUYECKHE M | 3HATh: TEOPETUYECKUX U HIKCICPUMEHTAIBHBIX

JKCIIEPUMEHTAJIbHBIC UCCIIEIOBaHMS
(U3MYECKON MPHUPOIBI CBOWCTB METAIJIOB
U ux CIUIaBOB, aMOpP(QHBIX,
HEOPraHUYECKHUX u OpPraHUYECKHUX
BEUIECTB B TBEPAOM U KUAKOM COCTOSTHUHU
(IIK-1)

CBElIeHHUH O (U3MYECKOM TMPHUPOJIE CBOWCTB
METAJUIOB M HUX CIUIABOB, HEOPraHUYECKUX W
OpPraHMYECKUX COETUHEHHM, KaK B TBEPAOM, TaK U
B aMOp(HOM COCTOSHUM B 3aBHCHUMOCTH OT HX
XHUMHUYECKOT0, U30TOMHOIO COCTaBa, TeMIIEpaTyphbl
U JaBJCHUS

YMeTh: IPUMEHATH COBPEMEHHBIE TEOPETHUCCKUE U
BKCHepI/IMeHTaJIBHBIe CBCIACHUSA O HpI/IpOI[G nu
CBOMCTBaX  KOHIEHCHPOBAaHHBIX  CHCTEM B
poheCCHOHAILHOMN ACATEIHLHOCTH

Bnaners: HaBBIKAMH
COBPEMEHHOTO
o0opynoBaHus
AKCIIEPUMEHTAITLHBIX
HCCIIEIOBAHUS

HCIIOJIBb30BaHUA
HCCICO0BATCIIBLCKOT'O
MOJIYyYCHU

TEMATUKE

JIA

JaHHBbIX 10

CIIOCOOHOCTh pa3pabatbIBaTh
MaTeMaTHYeCKUe MOJENIU  MOCTPOCHUS
(Ga30BBIX  JIUMarpaMM  COCTOSIHUA U
POTHO3UPOBAHUS U3MEHEHHUS
(U3NIECKUX CBOWCTB KOHJICHCHUPOBAHHBIX
BEIIECTB B 3aBUCHMOCTH OT BHEIIHUX
ycioBuit ux HaxoxaeHus (I1K-3)

3HaTh: COBpPCMCHHBIC  ME€TOJAbI  HCCICAOBAHUA
BCIICCTB B KOHACHCHUPOBAHHOM COCTOSAHHH

YMeTb:  pa3pabarbiBaTh  TEXHUYECKHE  WIIH
TEXHOJIOTUYECKUE  TPWIOKEHUS  HAa  OCHOBE
COBPEMEHHBIX TPEJCTABIECHUNA O MaTepuajax B
KOHJICHCUPOBAHHOM COCTOSIHUH

B.]'IaJIeTI:ﬁ HaBbIKaMU ITPOTHO3UPOBAHHA N3MCHCHUA
(I)I/IBI/I‘-IGCKI/IX CBOICTB KOHACHCHUPOBAHHBIX BCUICCTB
B 3aBHUCHMOCTH OT BHCIIHHUX yCJ'IOBI/Iﬁ nux
HaXO0XICHUA

TemaTnueckoe coaepkaHue TUCUUILVIMHBI (Y4eOHOT0 Kypca)

Pa3nes, moaysb

Iloapa3gen, Tema

Tema 1 Tena B
KPUCTALITHYECKOM u
aMOp(HOM COCTOSTHUHU

1.1 MexaTomMHBIC B3aUMOACHCTBHUS 1 KiIacCU(PUKAIIUS TBEPbIX TEJ.
1.2 CoBpemMeHHbIE MaTepuaabl Ha OCHOBE METajljla: KPUCTaJlIbI,
HaHOKPHUCTAJUIbI, KBa3UKPUCTAIUIBI, aMOP(HBIE CIITIaBbI
1.3 CtpyKkTypa TBEpABIX TEN

1.4 MexaandecKre CBOMCTBA METAJIJIOB

Tema 2 Teopus | 2.1

TemoBele CBOWMCTBA TBEPABIX TEI.

3oubl  bpusiosHa.

4




KOHACHCHUPOBAHHOT'O
COCTOAHHUA

TemnoeMkocTh Kpucrtauia no JiHmTelHy. Pacnpenenenue bosze-
Oiiamrerina. ®ononsl. Teopust Jlebas. Pacnpenenenue depmu-
Jupaxa.

2.2 3oHHasg TeOpUs. OHEPreTUUYECKHE 30HBI DJIEKTPOHOB B
Kpuctayie. JU3aeKTpUKH, METAIbl U MOJIYIPOBOJHUKU. Y POBEHb
depMmu.

2.3  TepmoMarHuTHble U  TEPMOIEKTPUUYECKUE  SIBIJICHUS.
TepmoDJIC. Dddext Xomna. Dddekr IlenbToe.

2.4 ®usnueckue OCHOBBI METOJOB MHCCIENA0BAaHUS CTPYKTYpBI
TBEPABIX T€J, KX BO3MOXKHOCTHU

OO0mas Tpy10eMKOCTh JUCHUILIUHBI (Y4eOHoro Kypca) — 3 3ET.




4. CTpyKTYypa U cofeprKaHue TUCHMILIMHBI (Y4eOHOro kKypca) ®@u3nka KOHIeHCHPOBAHHOIO COCTOSHUSA

(HaMMEHOBaHUE JUCIUILINHBI (Y4eOHOTO Kypca))

Kypc uzyuenus 4
Pazpned, Hoapasnen, Tema Buabl yueoHO# padoThl Heo6xonnmbie Dopmbl Pexomenn
MoayJ1b KonTtakThHas padora CamocrosiTesibHasi padora MaTepUaIbHO- TeKyLIero yeMmast
(B yacax) TeXHUYECKHe KOHTPOJISl | JIMTepaTy
BCEro DopMbI dopmMbI pecypchbl (HAauMEeHo pa (Ne)
= nposegeHus OpraHu3aluu BaHHUe
E JIeKIHH, CaMoOCTOSITEIbHOM OLICHOYHO
E E E J1aG0paTOpPHBIX, y padoThI ro
= z § S Y  npakTHYeCKHX s cpeacrTna)
= S z 2 g‘ 3aHSITHIl, METOIBI s
E 2| g = o0yueHus, 2
\§ g | = peajusylonme
= = i NPUMEHSIEMY IO
@ 00pa3oBaTeIbHYI0
TEXHOJIOTHIO
Temal Tenas | 1.1 MexatoMHBIC 1 1 Jlexmus — Gecena ¢ 8 CaMOCTOSTEIbHOE Jocka menoBas, Cobeceno 1,2,3
KPUCTaJUTMYECK | B3aUMOJCHCTBHSA H HCTIOJIH30BAHUEM U3yYCHHE KommneroTep, BaHUE,
oM 1 aMOp(hHOM | KiIacCHpHUKAUI TIpe3CHTAIH TEOPETHIECCKOTO MennaobecriedeHre, | BOIPOCHI
COCTOSTHUHT TBEPJIBIX TEI. MaTepuaa 3aremHeHHE rmoreMe
1.2 CoBpemeHHBIC 1 1 Jlexmus — Gecena ¢ 16 CaMOCTOSTENBHOE Jlocka MenoBas, 1,2,3
MaTepHaIbI Ha HCTIOJH30BAHNUEM U3ydeHHe Kommnsrotep,
OCHOBE  MeTajlia: TIpe3eHTaIH TEOPETHIECKOTO MenuaobecrieueHue,
KPHUCTAJLIBI, MaTepuaia 3areMHeHUe
HaHOKPUCTAJLJIbI,
KBa3UKPUCTAJUIBI,
aMOp(QHBIC CIUTABBI
1.3 Crpykrypa
TBEPJIBIX TEJI
1.4 MexaHudeckue 1 2 1 Jlekuus — Gecena ¢ 8 CaMOCTOSATEIbHOE Jlocka menoBas, 1,2,3
CBOWCTBa HCTIOJH30BAHUEM U3yYCHHE Kommnerotep,
METaJUIOB TIpe3CHTAIIH TEOPETHIECCKOTO MeanaobecnieueHne,
Marepuaa 3aTeMHEHHE




Tema 2 Teopus
KOH/ICHCUPOBaH
HOT'O COCTOSIHUS

2.1 TemnnoBsie
CBOMCTBA TBEPIBIX
Te. 30HBI
BpunosHa.
TemnoeMKoCTb
KpucTauia mno
OWHIITENHY.
Pacnpenenenue
Boze-DiinmreitHa.
®oHoHbl.  Teopus
Jlebast.
Pacnpenenenue
®epmu-/lupaka.
2.2 30HHas TeOpHUS.
DHepreTuyecKue
30HBI 2JIEKTPOHOB B
KpUCTAaJLIe.
Jusnektpuku,
METaJUIbI u
TTOJTYTIPOBOTHUKH.
VYposenp Oepmu.

Jlexmus — Oecena ¢
HUCIOJIb30BAHUEM
Mpe3CHTAIIH

16

CaMoCTOSTENbHOE
H3yYEHUE
TEOPETUIECCKOTO
MaTepuaia

Jlocka MenoBasi,
KowmmreroTep,
MenaunaobecneueHue,
3aTeMHeHue

2.3
TepmMoMaruuTHble
u
TEPMODJICKTPUIECK
ue SIBJICHHUA.
TepmoD/IC.
Oddexr  Xomna.
Dddexr [TenpThe.

Jlexmmst — Oecena ¢
HCIIOIB30BAHUEM
MPe3CHTAIH

CaMoCTOSTEIBHOE
U3y4YeHue
TEOPETHIECCKOTO
MaTepHasia

Jocka menoBas,
Komnerotep,
MenunaobecneueHue,
3aTeMHEHHE

Cobeceno
BaHHeE,
BOIPOCHI
110 TEME

1,2,3

1,2,3

24 dusnueckue
OCHOBBI  METOJOB
HCCJICTOBAHUSI
CTPYKTYPBI
TBEPOBIX TEI, WX
BO3MOKHOCTH

Jlexuust — Oecena ¢
HCIIOIb30BAHUEM
Mpe3eHTaInN

ITogroroBka
MIpe3eHTAallH 110
O/IHOMY U3 METOJIOB
HCCIEN0BAaHNS

Jlocka menoBas,
Kommerotep,
MenaunaobecneueHue,
3aTeMHEHHE

Coo06iien

He, TEMBI

Co00IIEeHN
71

1,2,3

Hroro:

108

64




5. Kpurepuu 1 HOPpMbI TEKYIIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTeCTANUMN

DopMBI TEKYIIIETO KOHTPOJIS

YcaoBus JOIIYyCKa

Kputepuu u HOpMBI OLICHKH

CobecenoBaHue 110 TeEMaM

«3a4YTCHO» BBICTABJISACTCSL CTYACHTY, €CJIIn CTYACHT Jall TIOJIHBIC
HUCYCPIIBIBAIOIUC OTBCTHI Ha 3 BOIIpoCa WJIM CCJIIM CTYACHT JaJI IIOJIHBIC
HUCUYCPIBIBAIOIUEC OTBETHI Ha 2 BOIIpoCa HMJIM OTBCTHJ Ha TpHU BOIIpoCa C
HEOOIbIINMH 3aMEYaAHUIMH (He CYHICCTBCHHBIMU 3aMe‘-IaHI/I${MI/I);

«HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT JOall ITOJTHEIN
I/IC‘-Iepl'[BIBaIOH_II/Iﬁ OTBCT TOJBKO Ha OJWH MWJIM Ha JBa BOIIpoCa C
CYIICCTBCHHBIMHU 3aMCUYaHUAMMU

BBICTYHJ'ICHI/IC C JOKJIaaOM

«3a4TCHO» - IIOATOTOBJICHA NMPE3CHTAMA U CACTIAaH JOKJIaad

dopMa poBeACHUS
IIPOMEXYTOYHOM aTTecTaluu

VYcnoBus gomycka

Kpurepun n HopMBI OLIEHKH

OK3aMeH

[ToaroToBka mpe3eHTaUU IO
OJIHOMY u3 METOJIOB
HUCCIICOOBAHUA U BI)ICTyr[.]'IeHI/Ie
C JIOKJIaIOM

«OTJIIMYHOY» JlaJ moJyiHBIE WCYEPNBIBAIOIINAE OTBETHI Ha 3
BOIIpoca B Omiiere
«XOPOIIIO» JlaJ moJTHBIE WCYEPIBIBAIOIINE OTBETHI Ha 2

BOIIPOCA, a TPETUHM C 3aMEUYAHUSIMH WJIH BCE TPU
C HE CYLIECTBEHHBIMU 3aMEUYaHUSIMHU

«yIOBJIETBOPUTEIILHOY Jlann monHbIA pa3BepHYTHIM OTBET Ha 1 Bompoc
13 TPEX a Ha OCTAJIBHBIC C 3aMEYaHUSIMU

«HCYOOBJICTBOPUTCIILHO» He nmokazan 3HaHUS HU 110 OJHOMY M3 BOIIPOCOB




6. Kpurepun u HOpMbI OLIEHKH KYPCOBBIX padoT

Kypcosvie pabombi yuebHviM nianom He npedycmMompeni.

7. llpumepHasi TeMaTHMKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,

KOHTPOJILHBIX, PACYEeTHO-TPa(PMUEeCKUX U Ap.)

Iucvomennvie pabomol yueOHbIM NIAHOM He NPedyCMOMPEHDL.

7.1 JIaGopaTopHas padora

Onpe,ueneHHe KOMILJIEKCAa MEXaHUYECKHUX CBOMCTB METAJNIMUYECKHUX MaTCpUuaIOB

8. Bompocsl K 3k3aMeHy

Ne ni/m Bonpocsl

| Tunsl XUMHUECKHUX CBsized M ux npupoga. CTpyKTypa BEUIECTB C HEHAIIPaBJICHHBIM|
B3alMOJICCTBUEM
Konebanusi 0IHOMEPHOII MOHOATOMHOM MLETOYKH aToMOB. OpHOMEpHbIE KoJeOaHUs

2 |omHOpPOAHOHN CTpyHBI. ['apMOHHMYEcKOe MpUOIMKEHHE. YIpPYrue BOJIHBI CMELICHHM
aTOMOB. DOHOHBI.

3 |TemmoemkocTh TBepabIX Ten. [Ipubmmkenue DiiHmTeiHa u Jleas

4  |DnexTpoHHAas TEIIOEMKOCTh U €€ 3aBUCUMOCTb OT TeMIIEpaTyphbl

5 AHrapMoHHM3M KojeOaHuil atomoB. CBs3b KOd(QQUIMEHTAa TEMJIOBOIO PACHIMPEHUS C
KOX(PUITUEHTOM aHTapMOHHU3MA

6  |TemnonpoBOIHOCTH TBEPABIX TeNl. 3aKoH Dypbe

7  [MexaHnnueckue cBOWCTBA TBEPABIX TEI

8  |[DyeKTpoHHas MPOCBEYMBAIOIIA MUKPOCKOIIHSL.

9  |Cxanupyromas 31eKTpOHHasI MUKPOCKOIIHS.

10 |ATOMHO-CHIOBAst MUKPOCKOTIHSI.

11 Meramtorpadus, korbokambHAsE MEKPOCKOIIHSI.

12 |[OCHOBBI pEHTT€HOCTPYKTYPHOT'O U PEHTTeHO(]a30BOro aHaIN3A.

13 [CoekTpockonus: peHTI€HOBCKas, yIbTpaduoaeToBas, ONTHYECKAs, HIEKTPOHHAsL.

14 |[AxycTrueckast sMuUCCHSI, BHYTPEHHEE TPEHHE

15 luddepennmanbras CKaHUPYOIIAs KATOPUMETPHS

16 CoBpeMeHHbIE MaTepuainbl Ha oOcHOBe Merawia. Kpucramnsl. HaHokpuctamisl.
KBasukpucTaaisl. AMOpGHBIE CIIABhI.

17 MexaHuueckne  CBOWCTBA  METAJUIOB:  IUIACTUYHOCTb,  TBEPAOCTb,  yCTaJOCTb.
Hanpspkenue, nedopmaiiys, KpUBbIe HarpyKEHHUSL.

18 Knaccudukanust neekToB Mo reoMeTpUYecKHM IpH3HAKaM: TOYEYHBIe, JHMHEWHBIE,
[IOCKHE, O0hEMHBIE.

19 |KpaeBbie 1 BUHTOBBIE IUCIOKaMUA. CBOMCTBA AUCIOKALIMIA.

20 |ducxkmumuamuu. CBOMCTBA AUCKIMHAIAMN.




Ne ni/m Bonpocsl

DHEPreTUYECKUE 30HBI OJJEKTPOHOB B KpUCTaie. JIMAIEKTPUKH, METaJlIbI
[MOJIYIPOBOAHUKH. Y pOBEeHL DepMu.

U

Dddext [lenbThe.

TepmomarHuTHBIE W TepModyiekTpuueckue siBiaeHus. TepmodJ[C. Dddexr Xomma.

9. ®oH/ OLCHOYHBIX CPEICTB Il NMPOBEJACHUSA MPOMEKYTOYHOM ATTECTALMHU

00y4aroIuXCcs M0 JUCHUILINHE

9.1. ITaciopTt ¢oHIa OLIEHOYHBIX CPEIACTB

Kon
Kontposmpyembie pa3aebl KOHTPOJIMPYeMOH HaumenoBanue
n/n (TemMbl) TUCUMILIIUHBI KOMIIETEHI U (MJIM | OLEHOYHOI0 CPeACTBa
ee YacTH)

Tema | Tena B kprucTauIM4ECKOM
1 aMOP(GHOM COCTOSTHUH OIIK-1, TIK-1, TIK-3 CobeceoBanue
Tema 2 Teopus CobecenoBanue
KOHJICHCUPOBAHHOT'O COCTOSIHUSA OIIK-1, TIK-1, TTIK-3 OKITA ’

9.2. TunoBbie KOHTPOJIbHBIE 32JAHUA WIH UHbIE MATEPHAJIbI, HEOOX0AUMBbIE
MJISI OLEHKH 3HAHMH, YMEHHWil, HABBIKOB M (MJIM) ONbITA [1eATEJIbHOCTH,
XapaKTepU3ylOIUX 3Tanbl (OPMHPOBAHUSA KOMIIETEHUHMI B mpolecce
0CBOCHHUS 00pa30BaTeJIbHON MPOrPaMMbI

9.2.1. CobGecenoBanue

Tema 1. Tesia B KpUCTANINYECKOM U AMOP(HOM COCTOSAHUM

Bomnpocs! aj1st npopadoTku

l.

(98]

Mexatomubie B3aumojedcTBHUs (TUIBI MEXAaTOMHBIX CBSI3€M B TBEPHBIX
tenax (Ban-mep-BaanbcoBa cBsi3b, HMOHHAsg CBSI3b, KOBAJEHTHAs CBS3b,
METaNIMYeCcKasi CBsI3b, BOJIOPOIHAS CBA3B)

CTpyKTypa BEIIECTB C HEHAIIPABICHHBIM M HAIIPABJIECHHBIM B3aUMOJICHCTBUEM
Krnaccuduxkarus TBepAbIX TeEIL.

Mertoapl ompeneneHuss aTOMHON CTPYKTYpPbl TBEPABIX Tesl (JIEKTPOHHAs
MUKPOCKOMUS U PEHTIEHOCTPYKTYPHBINA aHAIIN3).

CoBpeMeHHbIE MaTEpUANIbl HA OCHOBE METAJUIA: KPUCTAJLIbI, HAHOKPUCTAJLIBI,
KBa3UKPUCTAIIbI, aMOP(HBIE CIIIABHI.

MexaHnueckrue CBOMCTBA METAJUIOB: IUIACTUYHOCTh, TBEPAOCTH, YCTAJIOCTb,
HaIpsbKeHue, negopmariusi, KpUBbIC HATPYKEHUS.

@u3nuecKkne CBOWCTBA TBEPABIX TEJI: TEIJIONPOBOJHOCTh, TEIJIOBOE
paclmpeHue.
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8. Uro Ha3bIBaeTCAd TEIUIOEMKOCTBIO Tella, VYAEIbHON TEIIOEMKOCTHIO,
MOJISIPHOM  TermoeMKocThto?  DopMysibl W €IUHHIBI  U3MEPEHMUS,
BBIpAXKAIOIIUE  TEIJIOEMKOCTh, YJIENbHYIO  TEIJIOEMKOCTb, MOJISIPHYIO
TEITIOEMKOCTb.

9. ®opmyJsia CBSI3M MOJSPHOW TEIUIOEMKOCTH IPU IOCTOSHHOM JABJIICHUU C
MOJISIPHOM TEIIOEMKOCTBIO MpPHU MOCTOSTHHOM 00BbeME JIsi Tel B TBEPIIOM
COCTOSIHUH, YTO OHA BhIpaxkaeT? OT 4ero 3aBUCUT TEIJIOEMKOCTh BEIECTBA?

10. Cdopmynupyiite 3akoH Jrononra u Iltu. M3o06pa3ure rpaduk 3aBUCUMOCTH
MOJISIPHOM TEIJIOEMKOCTH MEU OT TeMIEpaTyphl, HA KAKOM ydacTke rpaduka
BbINOJIHSIETCS 3akoH Jlromonra u IItu? Yemy paBHa, COrjacHO 3aKOHY
Mrononra u Ity MonsipHas TEINIOEMKOCTh XMMUYECKUX MPOCTHIX BEIIECTB B
KPUCTAININYECKOM COCTOSTHUU?

11. Yro Takoe temmnepatypa Jlebas? Kak onpenensieTcss MOJsipHas TEIJIOEMKOCTh
Ipu TeMreparypax Bbille Temmeparypbl Jlebast I XUMHUYECKH CIIOXKHBIX
BEILIECTB B KPUCTANIMYECKOM COCTOSIHUU?

Kpurepuu ouenku:

- «3a4TE€HO» BBICTABJISCTCS CTYJCHTY, €CJIU CTYJICHT Jaj MOJHbIC HCUEPIIBIBAOILINE
OTBETHI Ha 3 BOIIpPOCA WJIU €CJIA CTYJICHT JaJj MOJIHbIE UCUEPIBIBAIOIINE OTBETHI Ha
2 Bompoca WM OTBETWJ HAa TPU BOMpPOca C HEOONMBIIMMHU 3aMEUaHUsSIMH (HE
CYIIECTBEHHBIMH 3aMEUAHUSIMU);

- «HC 3a4TCHO» BbBICTABJACTCA CTYIACHTY, CCIM CTYACHT JadJl MOJIHBIN
I/IC‘-ICpHBIBaIOHII/Iﬁ OTBCT TOJIbKO Ha OJJMH WJIM Ha JIBa BOIIpOCa C CYIICCTBCHHLIMU
3aMCYaHUAMU

Tema 2. Teopusi KOHIEHCHPOBAHHOTO COCTOSIHUS

Bomnpocsl aj1st npopadoTKu

Pacnpenenenne Oepmu-/lupaka.

DHEpPreTUYecKue 30HbI AIEKTPOHOB B KPHUCTAILIIE.

. JlupnexTpuku, MeTaJulbl U MOJYIIPOBOAHUKH. Y poBeHb Depmu.
10. TepMOMarHuUTHBIE U TEPMOAIEKTPUUECKUE SIBJICHHUSI.

11. TepmoDJIC. Dddekr IlenpThe.

12. Dddexr Xomnna.

1. IlIpsamas u oOpaTHas pelIeTKU KpUCTAILIA.
2. 3onbl bpumttosna.

3. TemnoeMKOCTbh KpUCTajia 0 DUHIITEHHY.
4. Pacnpepnenenue boze-DitHuTelHa.

5.  @®OHOHBI.

6. Teopus Jlebas.

7.

8.

9

Kpurtepuu oueHku:
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- «3a4YTEHOY» BBICTABIIACTCS CTYACHTY, €CJIM CTYACHT JaJl IIOJIHbIE HCUEPIIBIBAOLINE
OTBETHI Ha 3 BOMPOCA UJIM €CIIU CTYACHT JaJI ITOJIHbIE HCUEPIBIBAIOIINE OTBETHI HA
2 Bompoca WJIM OTBETWJ Ha TPHU BONpOCa C HEOONBIIMMH 3aMEUaHUSIMU (HE
CYILIECTBEHHBIMH 3aMEYaHUSIMU);

- «HC 3a4YTCHO» BBICTABJACTCA CTYIACHTY, CCJIM CTYACHT JadJl MOJTHBIN
I/IC‘-ICpHBIBaIOHII/Iﬁ OTBCT TOJIbKO Ha OJJHMH WJIM Ha JIBa BOIIpOCa C CYIICCTBCHHLIMU
3aMCYaHUAMU

TeMbI 1O0KJI210B:

I. DU3NYECKUE OCHOBBI MCTOAOB HCCIICAOBAHUA CTPYKTYPbI TBCPALIX TCJI, UX
BO3MOXXHOCTH.

2.  DIeKTpOHHAas MPOCBEUMBAIOIIAS MUKPOCKOIIHS.

3. Ckanupyroias 3JIEKTPOHHAas MUKPOCKOMUSI.

4.  ATOMHO-CHJIOBasi MUKPOCKOIIHSI.

5. Meramnorpadus, koHpoKaTbHAsT MUKPOCKOIHSI.

6.  OCHOBBI PEHTT€HOCTPYKTYPHOT'O M PEHTI€HO(a30BOIr0 aHaIU3a.

7. CHeKTpoCKONus:  pPEHTTEHOBCKas,  yJibTpaduoieToBas,  ONTHYECKas,
AIIEKTPOHHAS.

8. AKycTHueckas dMHCCHs, BHYTPEHHEE TPEHHUE.

9. HuddepeHnuanbHas CKaHUPYIOIIAs KaJIOPUMETPHSI.

Kpurtepuu oneHKkH 10KIaaa:

«3a4TE€HO» - TOJTrOTOBJICHA NPE3CHTAllUs U CIENaHO YCTHOE COOOIIeHHue, Te
PaCKpBIThL: OCOOEHHOCTH KOHCTPYKLUMU U KOMIUIEKTallUU MprOopa, BO3MOKHOCTH
npudopa, pu3NYeCKue MPUHILUIIBI, 3aJI0KEHHBIE B OCHOBY METOJIMKH MPOBEICHUS
U3MEpPEHU Ha puodope, TpeboBaHus K 00pas3nam.

«HE 3aYTEHO» - HE TMOJTrOTOBJIEHA MPE3CHTALMs U HE CIEIaHO YCTHOE COOOIIEeHHE
WIM COOOILEHHE HE PAaCKpbIBA€T U IOJOBHHBI TPEOOBAHMM, MPEIBSABISEMBIX K
KPUTEPHUIO «3aYTEHOM.

12



10. Oo0pa3oBaTe/ibHbIE TEXHOJOTMH W MeTOAWYECKHEe YKa3aHHUsl 10
O0CBOCHMIO M CHUILIMHBI (Y4eOHOro Kypca)

Hcnonb3yeTcss HHTEpaKTUBHAS ¥ WH(POPMAIMOHHAs TexHoJorws (JIekmus —
Oecena C UCMOJIL30BAHUEM MIPE3CHTAIMH ), @ TAK)KE TPATULIUOHHAS TEXHOJIOTHSI.

MeTtonnyeckre peKOMEHIallY PEN01aBaTelo.

[lenu, mocTaBiieHHbIE PU U3YUYEHUU Kypca, HTOCTUTAIOTCS 3a CYET KOMILIEKCHOIO
10/1X0/1a K OOyYEHHMIO aCMPAHTOB, OCHOBAHHOIO HA COYETAHUU TEOPETUUYECKOTO
Kypca 1 CaMOCTOSITEIbHOM MMO3HABATENbHON JEATEIbHOCTH CTYACHTOB.

M3yueHne TEOpEeTHYECKOro Kypca TMPOBOJUTCS B  CIEIHATU3UPOBAHHBIX
JICKIIMOHHBIX ayJAUTOPUSIX C HCMOJb30BAHUEM BHUICOTEXHUKH, ITO3BOJISIONICH
TPaHCIUPOBATh YEpPe3 MOHUTOP PHUCYHKH, CXEMBbI, MOJEIH, KOTOphIE B
3HAYUTETBHOM CTENeHH 00JIeTYaloT MOHMMaHueE Kypca.

NunuBuyanbHass — caMOCTOSITENIbHAs — MO3HABAaTeNbHAs  JIEATEIbHOCTD
aCIIMPaAHTOB 3aKIIOYaeTcss B MOAOOpE JUTepaTyphl MO paszieiiaM Kypca U ee
u3ydyeHu. Ilpm 3TOM TpeaycMOTpeHbl HMHAWBUIYalIbHbIE U TPYIIIOBHIC
KOHCYJIbTAllMM 0 U3y4aeMbIM paszesiaMm Kypca. B pesynbrare u3yueHus: JaHHOU
JUCUUIUIMHBI aCIIUPAHTHI JIOJHKHBI IPUOPECTH 3HAHMS, YMEHUSI U ONPEICIICHHBIN
OIIBIT, HEOOXOAUMBIE JIJIsi OyAyIIEH JeATeIbHOCTH.
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11. YueOHo-MeTOAM4YecKOe M HH(POPMAITMOHHOE 00ecTedeHue

AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O6s13aTesqibHA"A JUTEPaTYpa

Tun (y4yeOHUK, ydeOHOE
KounuyectBo
Ne nocooue, yueoHo-
bubaunorpaduyeckoe onucanue B
n/n MeToAn4YecKoe mocooue,
ondamnorexe
NMPAKTHKYM M Ap.)
KynbkoB B.I'. ®uszuka KOHAECHCHPOBAHHOTO
COCTOSIHUS B 3JEKTPOTEXHUYECKOM
MaTepualioBECHUU [DJIEKTPOHHBIM pecypc]
1 | yue6. mocodue / B.I'. KymbkoB. — CaHKT- Y4ebHoe mocobue OBC «Jlaub»
[TerepOypr : Jlaws, 2017. — 272 c. : un. -
(YuyeOnuku  gna By3oB.  CrnenmanbHas
qutepatypa). - ISBN 978-5-8114-2379-8.

11.2. lonoiHUTEJbHAS JMTEPaTypa M y4dyeOHble MaTepuaJbl (ayauo-,

BHM1€01I0CO0MS M JIP.)

dbona HayuHou Oubamorexku TI'Y:

Ne i/

bubanorpadguyeckoe onucanue

Tun (yueOHHK,
yueOHoe nmocoodue,
yueOHO-
MeToauYecKoe
nmocooue,
NPaKTUKYM, ayAHO-,
BH/1€0TI0COOMS H
ap.)

KoanuyecTBO B
OHMoJIMOTEKE

Maryxun B. JI. ®wusuka TBepmoro Tena
[DnexTponHbIil pecypc] : yuebd. mocodue / B. JI.
Martyxun, B. JI. Epmakos. - Cankr-IletepOypr :
Jlanb, 2010. - 224 c. : un. - (Y4eOHUKH JU1s1 BY30B.
Cneunanbnas nurepatypa). - ISBN 978-5-8114-
0923-5.

YuyebHoe mmocobdue

9BC «Jlaap»

®duznka TBEpIOTO Tesa [DIeKTpOHHBIN pecypce] :
coopuuk 3amay / U. M. Aundumon [u nap.]. -
Mocksa : MUCuC, 2011. - 70 c. : ni1. - ISBN 978-
5-87623-426-1.

COopHUK 3a1a4

9BC «JIa"b»

Emudanos I. WM. @Dusuka TBepaoro Tena
[OnexTpoHHBIN pecypc] : yueb. mocodue / I'. U.
Enudanos. - U3x. 4-e, crep. - Cankr-IletepOypr :
Jlans, 2011. - 288 c. : un. - (Y4eOHUKH AJIS1 BY30B.
Crnenmanbhast nurepatypa). - ISBN 978-5-8114-
1001-9.

YuyebHoe mmocobdue

9BC «Jlaap»

PazymoBckas WM. B. ®uszuka TBepaoro Tena
[DnexTponHbIi pecype] : yueb. mocobme. Y. 2.

YuebHOEe mocodue

9OBC «IPR
books
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Ne i/

bubauorpaguyeckoe onucanue

Tun (yueOHHK,
yueOHoe nocoodue,
yueOHo-
MeTouYecKoe
nmocooue,
NPAKTUKYM, ayAHO-,
BH/1€0TI0CO0MSI U
ap.)

KoanuyecTBO B
ouoJIHOTEKE

JIMHaMKKa KPUCTAINIMYECKON peIIeTKH. TernoBsie
cBoiictea pemetrku / W. B. Pa3ymoBckas. -
Mockga : MI'TIV : Ilpomereit, 2011. - 63 c. - ISBN
978-5-4263-0032-3.

Pymsnnes A. B. Bsegenue B Qusuky
KOHJIEHCUPOBAaHHOTO COCTOSIHUS BEILIECTBA
[DnexTponHbIil pecypc] : yueb. mocodbue / A. B.
Pymsanues. - Kanuaunrpazg : bOY um. U. Kanra ,
2012. - 118 c. - ISBN 978-5-9971-0221-0.

YuebHOEe 1mocodue

9OBC «IPR
books

I'yproB B. A. ®usuka TBepmoro Ttena it
WHXXEHEPOB [DJIeKTpOHHBIN pecypc] :  yueO.
nocobue / B. A. I'ypros, P. H. Ocaynenko. - WU3x.
2-e, ucnp. u gom. - Mocksa : Texnocdepa, 2012. -
558 c. - (Mup ¢usuku u texuukn). - ISBN 978-5-
94836-327-1.

YyeOHOEe 1mocodue

9BC «IPR
books

®enoroB A. K. ®usnueckoe MaTepralioBE/ICHUE :
yue6. mocobme. B 3 u. Y. 3. Marepuans
JHEepreTMKu u dHeprocOepexxkenus / A. K.
®enoroB, B. M. Anmmuk, M. C. TupaHOB. -
MuHck : B, mikoina, 2015. - 463 c¢. : ni. -
ISBN 978-985-06-2556-4.

YuyebHoe mmocobue

9BC «IPR
books

VautuH, M. B. IIoBEepXHOCTHBIE SIBJICHHS.
AncopOruust  [DnexkTpoHHbI pecypc] : yueO.
nocobue / M. B. Yautun, /. B. ®ununmnos, A. A.
®enopoB. — MBaH. roc. XUM.-TEXHOJI. YH-T. —

NpanoBo: [MT'XTV], 2014. — 206 c.

Y4yebHoe rocodue

9BC «Jla"bp»

COI''TACOBAHO

JlupexTop HaydHON OMOINOTEKH

«

(moamuce)

» 20 T.

A.M. AcaeBa

(M.0. damunms)
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11.3. Ilepeyennb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM

cetn "UnTepHET"

WebofScience[DnekTpoHHblii  pecypc] : MYJIbTUIUCUUILIMHAPHAS
pedeparuBHas 6a3a nanneix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocrtyna : apps.webotknowledge.com. — 3ari. ¢ skpana. — f3. pyc.,
aHTJI

Scopus[DnexkTponHbii  pecypc] :  pedepatuBHas ~ 06a3za  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum noctymna : scopus.com. — 3ari. ¢
dKpaHa. — 3. pyc., aHIIL

Elibrary[OnexTpoHHblid pecypc] : HayuyHas 3JEKTpOHHas OuOiIMoTeKa. —

Mocksa : HOb, 2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpaHa. —
3. pyc., aHri.

SpringerLink[DnexTpoHHbII pecypc] : [6a3a JAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexum  jgocrtymna

link.springer.com. — 3aru. ¢ skpaHa. — 3. aHrII.

ScienceDirect[ OnekTpoHHBI pecypc| : KOJJIEKIUS JJIEKTPOHHBIX KHHT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :
sciencedirect.com. — 3arj. ¢ 3KkpaHa. — 3. aHTJL.

Cambridgeuniversitypress[ DIeKTpOHHBIN pecypc] : )KypHaIbl U3/1aTeIbCTRA.
— Cambridge: Cambridgeuniversitypress, 2018— . — Pexum noctyna
cambridge.org. — 3aru. ¢ 3kpaHa. — f3. aHri.

NEICON[DnekTpoHHblii pecypc] : dIeKTpoHHas HWHOpMaIus :@ apXuB
Hay4HbIX XKypHaoB. — Mocksa : HOUKOH, 2002— . — Pexum nocryna :
neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHII.

I'ypros, B. A., Ocaynenko, P. H, ®u3nka TBepA0TO TENA 111 HHAKEHEPOB

[DnexTponHHBIN pecypc]: Yueb.nmocodue / B. A. I'yptos, P. H. Ocaynenko. —
Mocksa, 2007. — 300 c. - Pexxum goctyma:
http://dssp.petrsu.ru/p/tutorial/ftt/index.htm

11.4. IlepeyeHb NPOrPaMMHOTI0 O0ecCIIeYeHUsA

Ne HaunmenoBanue 11O KoauuecTBo PexBu3uThI 10r0BOpa (1aTAa,
n/n JUIEH3HH HOMeEp, CPOK AeiCTBUA)

1. | Windows: 1398 noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHSI — O€CCPOYHO;
Acdmc koHTpakT Ne 1653 ot 14.12.2018,

CPOK JEHCTBHUS — OECCPOUHO

2. | Office Standard: 1398 koHTpakT Ne 727 ot 20.07.2016,
Office Stdandard 2016 Russian CPOK zeiicTBHS — OeCCpPOUHO;

OLP NL AcademicEdition noroBop Ne 757 ot 04.07.2018,
CPOK JIEUCTBUS — O€CCPOYHO
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11.5. Onmncanme MaTepuaJbHO-TEXHUYECKON 0a3bl,
OCyIIeCTBJIEHUSI 00Pa30BaTEIbHOI0 MPOLECCa MO AMCHUIINHE (MOIYJII0)

HEOOX0aMMOM 1151

Ne
n/n

HaumenoBaHue
000py10BaAHHBIX
Y4eOHBIX
Ka0HHETOB,
Jaboparopwuii,
MAaCTepPCKHUX M Jp.
00bEKTOB 1JIs
npoBeeHust
NMPAKTHYECKHUX H
J1adOpaTOpPHBIX
3aHATHI

Ilepeyenn
OCHOBHOI'O
o0opynoBaHus

DakTHYECKUI
ajapec y4eOHbIX
Ka0HHETOB,
JaboparTopuii,
MAaCTEePCKUX M Jp.

Iliromans, m?

KoaundecTBO
MOCATOYHLIX MECT

KomnbroTepHsliit
KJIacc. YyeOHas
ayuTopus TUIs
MIPOBEICHUS
3aHATUI
JEKIIMOHHOTO THUIA.
VYyeOHnas
ayAUTOpUs
POBEJCHUS
3aHATHI
CEMUHApPCKOro
TUIIA. VYyebOHas
ayJuTopus IE
MIPOBEICHUS
1a00paTOPHBIX
pabor. VYyeOHas
ayJUTOPUS TUTST
KYpCOBOTO
MIPOCKTUPOBAHUS
(BBITIOJTHEHUS
KypCOBBIX pabor).
VYyeOHnas
ayAUTOPUS
MIPOBEICHUS
TPYIIIIOBBIX "
WH/IMBHIyaJIbHBIX
KOHCYJIbTAIIUI
YyeOnas
ayAUTOPUS
MIPOBEICHUS
3aHATUN TEKYILEro
KOHTPOJIA u
IIPOMEKYTOUHON
aTTeCTallUU.

JJIsL

JJIA

JJIA

Croisibl yueHHYECKHE
JIBYXMECTHBIE ,
CTOJIBl YYEHUYECKHUE,
CTOJI
KOMIIbIOTEPHBIH,
CTOJI
MpenoaaBaTeIbCKUN,
IIK, OCKa
TPEXCEKLIMOHHAs
ayJuTOpHast
(MenoBasi), CTyI
MpenoaaBaTeIbCKUM,
IIPOEKTOP
MYJIbTUMEAUNHBIA ,3
KpaH JJ1s IPOEKTOpa,
TyMOa BbIKaTHas

445020,

I. TonpsarTu,
enTpanbHbIi
parion, yI1.
benopycckas, n. 16-
B, mosunmua mo TII
Ne 1, 2 sTaxk

(E-214)

75,9

32

Tlomemenune st
CaMOCTOSITEIIbHOM
paboTsl
00YyYarOIIUXCS

Crosbl yyeHn4YecKue,
CTYJIbsl yUEHUYECKHE,
IIK ¢ BpIxOOOM B
cetb UnTEpHET

445020, r.TonparTy,
LlentpanbHelii  p-H,
yII. benopycckas,
n.14, mo3unusg 1o

84,8

16
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HaunmeHnoBanue

000py10BaAHHBIX
Y4eOHBIX 3!
KaOWHETOB, dakTUYeCKUil s 3 S
e Jaboparopwuii, Ilepeyenn ajapec y4eOHbIX é" 5 E
/x| MACTEPCKHX M 1p. OCHOBHOI'O Ka0MHeToB, g E =
00BbEeKTOB 1JIs1 odopynoBanus JaboparTopuii, S 5 S
NMPOBeAeHUS MAaCTEePCKUX U Jp. = <z
NPAKTHYECKHX U =
J1a00paTOPHBIX
3aHATHH
T.II. Ne48, 4 »stax
(I'-401)
Ctonasl-nmapTtsl 49,2
JIBYXMECTHBIE,
CTYJIbS, CTOJ
MPENo/1aBaTeIbCKH,
CTYJ
[IPENnoaaBaTeNbCKH,
nepeABUKHAS
[Tomerienue Juist JI0CKa, SKpaH, 445020, r.TonpsTTH,
CaMOCTOATEIIbHOU rporeccop, ya1. benopycexa,
3. n.14 T', mo3umus 1o
paboThI IPOEKTOP, TII Ne 14, 4 stax
o0yyaromuxcs KOMITbIOTEPHBIE (J1-409)
CTOJIBI,
KOMITBIOTEPBl  JUIst
CTYJIEHTOB c
BBIXOJIOM B  CETh
WHTEPHET,
KOMIIBIOTEP
npenoaaBaTes.
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