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1. AEJIX OCBOEHMUSA JUCHUIIVINHBI

LenssMu OCBOEHUS IUCHMIUIMHBI MO BbIOOPY «MeETOoa AMCKPETHOrO MOJAEIMPOBAHUS

YIIaKOBOK U MOJIEIb TIOCTIOMHOTO POCTay SBISIOTCS:

1. 3HaKOMCTBO acCHUpPAHTOB C MpoOIEMaMH COBPEMEHHOH Kpuctaiorpadum, eme He
HaIIeIIMMH CBOET0 OKOHYATEJIbHOTO PEIICHUS M CBSI3aHHBIMU C IEPEIOBBIM €€ Kpaem,
CBA3AaHHBIMU C 3aJa4aMM OIMCAHUS KPUCTAUIMYECKOW CTPYKTYpBI, IpeACKa3aHus
KPUCTATMYECKHUX CTPYKTYP M MOAEIMPOBAHUS IIpoliecca 00pa3oBaHus KPUCTAILJIOB.

2. I/I3yquHe OCHOBHBIX MPUHIUIIOB M MATEMAaTUYCCKOT'O arrapara METoJa AUCKPCTHOI'O
MOJICJIUPOBAHUS ~ MOJIGKYJISIDHBIX ~ yIIaKOBOK, OCHOBAaHHOTO Ha  MPEACTaBICHUU
KPUCTAJUIMYECKOM CTPYKTYpbl B BHIE YIAKOBKM JUCKPETHBIX MOJEIEH MOJIEKYJ
(monuKyOOB) B TUCKPETHOM YIIaKOBOYHOM MPOCTPAHCTBE.

3. WN3yuyenue anropuTMOB TIE€HEpalUUU KPUCTAUIMYECKUX CTPYKTYp  MOJIEKYJISPHBIX
KPUCTAJJIOB JJIi COEAMHEHHMH C MOJIEKYJIaMH H3BECTHOM TI'€OMETPHM, OCHOBAaHHBIX Ha
METO/Ie AUCKPETHOTO MojenupoBanus. OCBOCHHE KOMILIEKCA KOMITBIOTEPHBIX MPOrpaMMm
DMM npencka3zanus KpUCTAIUIMUECKUX CTPYKTYP MOJIEKYISIPHBIX KPUCTAILIOB.

4. 3HaKOMCTBO C CYIIECTBYIOUIMMH (DU3MYECKIMH METOAAMU MOJEIMPOBAHMS Ipoliecca
KPUCTAIJIO00pa30BaHUsl M MaTeMaTHUYEeCKMMH POCTOBBIMU MoJesiMH. V3ydeHue mojenu
MOCJIOWHOTO POCTA U €€ MPUMEHEHUS JIsl aHAJIN3a KPUCTAUIMYECKUX CTPYKTYP.

2. MECTO JANCHUIIVIMHBI B CTPYKTYPE OCHOBHO
MPO®ECCUOHAJIBHOM OBPA30BATEJIbHOH ITPOIr'PAMMBI
BBICHIEI'O OBPA3OBAHMUS (OIIOII BO)

OcBocHME IUCUUIUIMHBI ONMPAcCTCs HA 3HAHMS, IMOJIYYEHHBIE IIPU OCBOEHUHU DA3JEIIOB
"KBantoBas mexanuka", "TepmonuHamuka', "®usuka TBeproro teia" B BY30BCKOM Kypce
TeopeTnyeckol ¢u3nku. JlaHHBIH Kypc MO BBIOOPY NpPU3BAH IOATOTOBUTH ACHHMPAHTOB K
ocBoernto oos3arenpHoi quctuiuinHbl OIOIT (BO) «@u3nka KOHICHCHPOBAHHOTO COCTOSHUS

3. KOMIIETEHLIMM OBYYAIOLUIETOCSl, ®OPMUPYEMBIE
B PE3YJBTATE OCBOEHUS JUCHMILIMHBI (MOLYJIS)

B pesynbTare ocBOGHUS AWCIMIUIMHBI OOYYAIOIIUICS JOMDKEH NEeMOHCTPUPOBATH CIEAYIOIINE
pe3yabTaThl 00pa30BaHUS:

1) 3uaTh:
— KJIaCCU(HUKAIIMIO TUIIOB MEKATOMHOM CBsI3HM B TBepbIx Tenax (OIMK — 1);
— COBpPEMEHHBIE MpPEJCTABICHUS O CTPYKTYpE KPUCTAJUIMYECKMX U aMOPQHBIX
TBEPJIBIX TeJI, OCHOBHBIC METO/IbI UX omnucanus u uccienoBanus (OITK — 1);
— B3aMMOCBA3b IEKTPOHHOW M KPUCTAJUIMYECKOW CTPYKTYPBl TBEPABIX TEI C
MEXaHUYECKUMH, MarHUTHBIMH, TEIUVIOBBIMU U JAPYTUMHU CBOICTBaAMH TBEPJbIX TEJ
(OIIK - 1);
2) YMeTb:
— aHaJIM3MpoBaTh oOlIMe npobiaembl (GU3MKM TBEpAOro Tela U yMETh
npomaranauposath ux (OITK — 1);
— CaMOCTOSITEJIbHO AaHAJU3UPOBATh BOIPOCHI B3aWMOCBS3M KPHUCTALUIMYECKOW H
ANEKTPOHHON CTPYKTYpPBI TBEPABIX TeNl ¢ UX (PU3MKO-MEXaHMUYECKHMMH CBOWCTBAMU
(OIIK - 1);
— OpHUEHTHPOBATbCA B TEMaTUKE HAYYHOM JIUTEpaTypbl MO OOLIMM BOIpOcaM
¢usuku TBepaoro tena (OIIK — 1);
3) Bnanerts:
— uHpopmanuedr 06 oOuel CTpyKType COBpPeMEHHOM (PU3MKH TBEpJOro Teiaa U
NOHUMATh nepcnekTuBsl e€ pasputust (OTTK — 1);



— (yHIaMEHTATBHBIMU TPUHIMIIAMHA OINWCAHUS KPUCTALTUYECKOW CTPYKTYpHI U
CBOWCTB TBEPABIX TN M MeToaaMu ux uccieposanus (OITK — 1);

— 3HAHMSIMU O B3aMMOCBS3M THUIA M XapaKTepa MEXaTOMHOTO B3aMMOJICHCTBHS,
KPUCTAJUTMYECKOW ~ WACAIbHOW H  JE(PEKTHOH  CTPYKTYphl  TBEpPABIX Tel C
MEXaHUYECKUMH, JIEKTPOHHBIMH, MAarHUTHBIMHU, TEIUIOBBIMU U JIPYTUMHU CBOWCTBAMH
tBepabix Tea (OITK — 1);

4. CTPYKTYPA U COAEP/ KAHUE JUCHUIIJIMHBI (MOAY JIS)

O01mas Tpy10eMKOCTh JUCIUTUTMHBI COCTaBISIET 3 3a4eTHBIX eauHwmil, 108 yacos.

/a

Bupl yueOHO# paboThI, BKIIFOYAs
CaMOCTOSTENIbHYIO pabOTy acIUpPaHTOB
U TPYJAOEMKOCTH (B Yacax)

DOpMBI TEKYILETO
KOHTPOJIS

Paznen (Tema)
JIMCIATUTHHBI

I'on oOyueHus

Jlexnun

[IpakTnueckue

3aHATUA

JlaboparopHbie
paboThI

CPA

yCIIEBAEMOCTH,
dhopma
IIPOMEKYTOUHON
aTTecTaluu

[Iepnonnueckue
pazOueHus u
YITAKOBKH
MIPOCTPAHCTBRA.

TectupoBanue

Metonsl
MpeCcKa3aHus
CTPYKTYp
MOJIEKYJIIPHBIX
KPHUCTAJIOB.

TectupoBanue

MaremaTnuecku
U anmapar
MeTozaa
JUCKPETHOTO
MOJIETTUPOBAHUS
MOJIEKYJISIPHBIX
YIIAKOBOK B
KPUCTAJUIAX.

TectupoBanue

[Ipenckazanue
CTPYKTYp
MOJICKYJIAPHBIX
KPHUCTAJIJIOB
METOZOM
JUCKPETHOTO
MOJIETTUPOBAHUS
MOJIEKYJISIPHBIX
YIIAKOBOK.

TectupoBanue

duznveckue
MOJIETU pocTa
KPUCTAJIOB.
AOCTpakTHBIE
MaTEMaTUUYECKUE

TectupoBanue




MOJIEJTH POCTA.

Monenb
IOCJIOMHOTO
pocrta B
pazOUeHMsIX,
ylnakoBKax U

rpadax.

TectupoBanue

KBazunepuoanu
eCKHe
pa30ouecHus
MOJEIIH
KBa3UKPHUCTAIIO
B

TectupoBanue

JIBymepHoe
KBa3UIEePUONYE
CKoe pazOueHue 2 4 1 - 8
Po3u u ero
CBOICTBA.

TectupoBanue

UTOIO: 36 4 - 68 3AYET

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

OcBoenne JIUCIUIIIMHB «MeTtos AUCKPETHOI'O MOZACIIMPOBAHUA YIIAKOBOK M MOICJIb

MOCJIOWHOTO pOCTay» TPEAIoiaraeT WCIOIb30BAHUE CIEAYIOUIMX HMHHOBALMOHHBIX (opMm
IPOBE/ICHUS 3aHATUH:

ok~

— onepexaroiee ooyuenue (temsl 1-4);
— npobaeMHoe 00yueHue (TeMbl 2-6);
— KOMIIBIOTEPHBIN TPEHUHT (TeMbI 3-5);

6. OHEHOYHBIE CPEJACTBA JJis1 TEKYHIEI'O KOHTPOJISA
YCHEBAEMOCTH, MPOMEXXYTOYHOM ATTECTAIIMHU IO UTOTAM
OCBOEHMSA JMCIIAIIJIMHBI U YYEBHO-METOANYECKOE
OBECINEYEHUE CAMOCTOSTEJBbHOM PABOTHI ACIMPAHTOB

Bonpocsl k 3auery
Pa30uenHns miocKOCTH Ha HEBBINMYKJbIE (UIYpBl Ha MpuUMepe pa30HeHHi Ha MOJIMMHHO.
[Tpobnema nepecyera noJMMUHO. Pa3brenus naockocTy Ha MOJUMHHO.
I'eomerpuyeckass Mozelb KpucTauia. PacdeT dSHepruM KpHUCTAIUIMYECKOM pPEIIeTKH
METOJOM aTOM-aTOMHBIX IIOTEHIIMAJIOB.
ITonsiTHE N-MEPHOr0 YIaKOBOYHOIO IpocTpaHCTBa. IIpocrelimue cBOMCTBAa yIaKOBOYHBIX

IIPOCTPAHCTB.
KpuTtepuii cyniecTBoBaHus IEPUOINIECKON YITAKOBKU MOJIUKYOOB
CuMmMeTpuss  yHmakoBOYHBIX IpocTpaHCcTB. ['pynmsl  ToueyHod cummerpun YL

[TpocTpaHcTBEHHBIE CUMMETpHITHBIE TpeoOpa3zoBaHus n-MepHbIX YII. CBs3b
CUMMeTpUIHBIX cBOMCTB YII 1 ynakoBok nonuky6oB B 3Tom YII.

KoanpoBka nepuoudyeckiux ynakoBOK MOJUKYOOB. AJITOpUTM repedopa BCceX BO3MOKHBIX
NEPUOJINYECKUX pa30MEeHUH TUIOCKOCTHM Ha TMOJIMMUHO C 3aJlaHHBIM YHCIOM KJIETOK B
dbyHIaMeHTalIbHOM 00s1acTy.

Anroput™m mnepebopa BapHaHTOB MNEPUOJMUYECKUX YIMAKOBOK C OJHHM TPAHCIALMOHHO-
HE3aBHCHMBIM MOJMMHUHO. AJITOPUTM mepedopa BapUaHTOB MEPUOJUYECKUX YIMAKOBOK C

HCCKOJIBKUMHU TPAHCIIATUOHHO-HE3aBUCUMBIM ITOJIUMHUHO.
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OO0ue MpUHLIUIBI TOCTPOCHUS ATOPUTMOB MPEACKA3aHUS KPUCTAJUIMYECKUX CTPYKTYP
METOJOM JMCKPETHOTO MOJAEIUPOBAaHUA. AMNINPOKCUMALMs MOJIEKYN JUCKPETHBIMHU
MOJIEJISIMU TTOJTMKYOaMu

[TepeGop Bcex BO3MOMKHBIX BApUAHTOB  YINAKOBOK IOJMKYOOB €  3aJaHHBIM
KOX((HUITMEHTOM yITaKOBKH.

Pacyer Mmozenei KpUCTAINIMYECKUX CTPYKTYpP, COOTBETCTBYIOIIMX HAMJICHHBIM BapHaHTaM
YIIaKOBOK TTOJIMKYOOB.

DHepreTuyeckas ONTUMU3ALUS OJyYEHHBIX MOJENIEH KPUCTAIIIMYECKUX CTPYKTYP.
OHepreTuyeckuili M TIeOMETPUUYECKUN CpaBHUTEIbHBIM aHANIM3 C LENblo pa3OueHus
MOJZIEIbHBIX KPHUCTAUIMYECKMX CTPYKTYp Ha KJIAcChl, OTBEYAIOUIME CYLIECTBEHHO
pa3IMYaAOLIMMCS MOJEIISIM.

[IpumeHeHne MeTola JAMCKPETHOTO MOJAEIMPOBAHUSA AN peIIeHUs [poOJieMbl
JIOKQJIM3allUY Pa3ynopsI0Y€HHBIX COJIbBATHBIX MOJIEKYIL.

TepmoaunaMuka npouecca odpazoBanus Kpucraiia. KocceneBckas Mozenb pacTyIIEro
kpucrauia. [leppuoandeckue nenu cBsas3ei.

KoopauHanoHHbIe IOCIEA0BATENBHOCTH.

[TonsTHe mocnmolHOTrO pocTta pa3OueHWid W ynakoBoK. OTHOIIEHHE CcOceAcTBa (QUTYp
ynakoBku. @opma IoCI0HHOro pocTa ynakoBKH.

['pad CBA3HOCTH YIAKOBKH U €r0 OCIOWHBIN pOCT. AJITOPUTM TMOCIOWHOTO pocTa rpadoB.
MHororpaHHuK MHOCIOHHOro pocta nepuoauueckux rpadon. CBOHCTBa MHOIOrpaHHHKA
MOCJIOMHOT0 POCTa MEPUOINUYECKUX I'padoB.

AJNropuTM MOCTPOEHHSI MHOTOTPaHHHUKA ITOCIOMHOT0 pOCcTa MEPUOANYECKUX TpadoB.
CreKkTpbl MHOTOTPAaHHUKOB POCTa PEAlbHBIX KPUCTALIMYECKUX CTPYKTYp, MOJyUYEHHBIE
HaKJIaJJbIBAHUEM OTPAaHUYECHUI Ha rpad CBSI3HOCTH.

OneHka yCTOMYMBOCTUM MOJIEKYJISIPHBIX arjJIOMEpaToB B MOJEKYJSPHBIX KpHUCTAJUIAX.
MHoOrorpaHHMKy OCIOHHOIO POCTa, IOJYyYEHHBIE KIIACTEPU3ALUEH.

[TocnoitHbIi pocT cirydaitHbIX TpagoB.

[Toxomap!l K MOCTPOEHUIO KBA3UIIEPUOIUUECKUX Pa30UEHU.

CummeTtpus KBa3ukpucTawioB. Judpaknus Ha KBa3UKpUCTAIUIAX.

[TocTpoeHue AByMEpHOTo KBa3UIeprouueckoro pazouenus Posu.

Touku Po3u u cnabast mapamerpuzamus pazoueHus: Posu.

CunbHas napamerpusanus pazouenus Posu.

[Tocnoiuerit poct pazdouenus Po3u. KBasunepuos! mocnoiHoro pocra pazouenus Posu.
Bepumns! pazouenus Posu.

@®pakranpHas CTpyKTypa rpaHull pazoueHus Posu.

Cummerpust nono0ust pazouenuss Posu. IlocTtpoeHue siipa M 3JI€MEHTapHOW T'paHMIBI
pa3zbuenus Po3u ¢ momMolp10 KOMIO3UIIMK TPE0Opa30BaHUN O100US.

[Toctpoenue pa3ouenust Po3u kak cedyeHHs TPEXMEPHOTO MEPHOIHMUECKOTO pa3OnueHHMs.

Tembl pedepaToB 1Mo AUCHUIIMHE (CAMOCTOSITEIbHASA padoTa)

1. YnakoBKU 0JIMHAKOBBIX IIAPOB U UX MJIOTHOCTb.

2. Pa30ueHus mpocTpaHCTBA HA MHOTOTPaHHUKH.

3. Ucnionb3oBanue pa3zdouenus Boponoro-/lupuxie B KpUCTATIIOXUMHH.
4. Hexotopsle 0000I1I€HUS TTOJIUMHUHO.

5. CoBpeMeHHbIE METO/AbI IPECKA3aHUSI KPUCTAIITUYECKUX CTPYKTYP.
6. OyHKIMS CI0KHOCTH U POPCUHT KBa3UMEPHOIMUECKUX Pa3OUCHUH.
7. AGCTpaKTHBIE MAaTEMATUYECKUE MOJIEIIH POCTAa.



7. YYEBHO-METOJJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHUIIJIMHBI (MOAYJIS)
Ne HasBanue u I'og | KonnuectBo Hannuue B KomnuectBo |[O0ecrneyeHHOCT
/11 | BBIXOJHBIC JJaHHBIC | U3Ja | DK3EMIUIAPO | DJIEKTPOHHOW | aCIHUPAHTOB, | b ACIHPAHTOB
(aBTOD, BUJ HUs B OuONMMOTEeKE | MCHONB3YIOLI | JIUTEPATYPOH,
U371aHMus, B Bnl'Y ux %
U3IaTENbCTBO, oubnmoreke yYKa3aHHYIO
U3JIaHN, YHHUBEPCHUTE JUTEpaTypy
KOJIMYECTBO Ta
CTPaHMI)
1 2 3 4 5 6 7
OcHoBHas1 JiUuTEpaTypa
1. | MexMonekynsipHble
B3aUMO/ICVCTBUS.
duznueckas OBC
HHTEpIpETaLHs, «KoHcynbranT
KOMITBIOTEPHBIC CTYJCHTa»
pacyeThl U 2014 www.studentli 1 100
MO/IEJIbHBIE brary.ru/book/I
IOTEHIMAIB SBN97859963
[DneKTpoHHbIN 26556
pecypc] / .T.
Kamnan. - M.:
BUHOM, 2014.
2. | KBanToBas xumusi.
Monekynsl, 9bC
MOJICKYJISIPHBIC «KoHcynpTanT
CUCTEMBI U TBEPbIE CTYICHTa
Tena [ DIeKTPOHHBII 2014 h'['[QZ/{WWW.StU 1 100
pecypce]: yueGHOe dentlibrary.ru/
nocoOue s By30B / book/ISBN978
Mupenscon B.I'. - 3- 5996323623
€ u3I., ucnp. (311.). -
M.: BUHOM, 2014.
3. | dusuka TBEpaOTO
Tena: YuebHoe 9bC
nocobue / F0.A. «Znaniumy
Crpexkanos, H.A. http://znanium.
Tensixkosa. - M.: U1 | 2013 com/catalog.ph 1 100
PUOP: HUIT p?bookinfo=36
Wudpa-M, 2013. - 3421
307 ¢ - ISBN: 978-
5-369-00967-3
4. | ®usmnka KOHICHCUPO 2013 9BbC 1 100
BaHHOTO COCTOSIHHS «KoHcynmbranT



http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996326556
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://www.studentlibrary.ru/book/ISBN9785996323623
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421
http://znanium.com/catalog.php?bookinfo=363421

[DneKTpOHHBIN
pecypc] / baiikos
I0.A., Ky3nenon
B.M. - M.: BUHOM,

CTyJIEHTa

http://www.stu

dentlibrary.ru/
book/ISBN978

2013. 5996322596
KBanToBasg xumus. 9BC
Monexyisl, «KoHCynbTaHT
MOJICKYJISIPHBIE CTyJICHTa

CHUCTCMbI U TBCPABIC

http://www.stu

Tena [DNeKTpOHHBIN 2012 dentlibrary.ru/ 100
pecypce] / book/ISBN978
Hupenscon B.I'. - 5996310982
M.: BUHOM, 2012.
JlonoJHUTEeIbHAS JIUTEPATYpPAa
dusnyeckoe
MaTepHUaIoBeICHHUE.
Y. 2. ®a3zoBbie
IIpEBPALICHUS B 9BbC
MeTaJuIaxX U CIUIaBax «Znaniumy
[DNEeKTPOHHBIH http://znanium.
pecypc] : yued. 2012 com/catalog.ph 100
nocobue. B 3 4./ p?bookinfo=50
A.K. ®egoros. — 8082
Munck : Bem. mik.,
2012. — 446 c.: un. -
ISBN 978-985-06-
2063-7.
JudpakiimoHHbIH
aHanu3
[D5eKTpOHHBIN 9bC
pecype] : yue0. «Znaniumy
nocobue / B.M. http://znanium.
Annmuk, B.B. 2011 com/catalog.ph 100
[Monapsyos, B.B. p?bookinfo=50
YrnoB. — MuHCK: 6981
B mk., 2011. —
215 ¢ - ISBN 978-
985-06-1834-4
MarneeB, Auapei
Brnagumuposuy.
Mozer 2011 33

IIOCJIOWHOI0 pocTa
pa3buenmuii,
YIIaKOBOK U I'pagoB :



http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996322596
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://www.studentlibrary.ru/book/ISBN9785996310982
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=508082
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981
http://znanium.com/catalog.php?bookinfo=506981

MoHorpadus / A. B.
Maiees, A. B.
[Iyros ; Bnl'Y .—
Bal'Y.— 107 c.:
HII., Ta0JI. —
bubmuorp.: c. 100-
107 .— ISBN 978-5-
8311-0546-9.

IIporpammuoe obecneuenue u UHTepHeT-pecypceni:

1. Cambridge Structural Database System. Version 1.18. Cambridge Crystallographic Data
Centre, 2015.

2. IlporpamMmHBIH KOMIUIEKC ISl MCCJIEIOBAaHUS KOOPAMHAILIMOHHBIX OKPY)KEHHUH B MOJIEIH
MOCIIOHOTO pocTa rpadoB CBSI3aHHOCTH (peructpanuonHbiii Homep Ne2013619399).

3. Ilporpamma mnepebopa BapHaHTOB MEPUOJAMYECKUX YIAKOBOK IOJIUTEKCOB B IIJIOCKOCTH
(peructpanonnsie Homep No2014661669).

4. TIlporpamma mnepebopa BapHaHTOB MEPUOJUYECKUX YMAKOBOK MOJMMHUHO B IJIOCKOCTH
(peructparronnbiii Homep Ne2013619301).

5. Ilporpamma CpaBHEHHS MOJEKYISPHBIX YHNAKOBOK B KPUCTAIMYECKUX CTPYKTYypax
(peructpanrionnsii HoMep Ne2015662262).

6. http://crystal.geology.spbu.ru/studies/materiaux-denseignement

7. http://lums.usu.ru/x-ray/Labs1-4/

IMepuoanveckue U31aHUS:

1. Xypnas cTpyKTypHOI XUMUU

2.  Kpucrammorpadus

8. MATEPHAJTbHO-TEXHUYECKOE OBECITEYEHUE JACIHUATLIAHBI
(MOYJIS)

1.  Cynep-O3BM «CKU®-Monomax».

I[Nepconanbubie kommbloTeps! THna Core i7 2,4 I'Tu (16 GB RAM).

3. Ilo moroBopam o TBopueckoM coapyxectBe Bil'Y ¢ MHCTUTYT 351eMEHTOOpTraHUIEeCKIX
coenunenuii um. A.H. HecmestnoBa PAH, Hukeropoackum rocyaapcTBEHHbIM
yHuBepcureTroM uM. H.M. Jlo6aueBckoro mmMeercsi BO3SMOKHOCTb ITPOBEIEHUS
HKCIIEPUMEHTOB Ha COBPEMEHHBIX aBTOMaTHUYECKUX MOHOKPHUCTAJIBHBIX AU(PaKTOMETpax.

4.  Jlocrym k 6a3e nanubix Cambridge Crystallographic Data Center (CDC).

N



http://crystal.geology.spbu.ru/studies/materiaux-denseignement
http://ums.usu.ru/x-ray/Labs1-4/

[Iporpamma coctanena B cootsercTBuy ¢ TpeGoBanusamu GIOC BO (YpoBeHb MOArOTOBKH
KaJIpoB BbICIICH KBaM(puKauu) no Hanpasneruio 03.06.01 — dusnka u acTpoHOMHS
H HanpasJIeHHOCTH (MpoduIio) noarotoBkk OU3KKa KOHIEHCHPOBAHHOTO COCTOSHHS

Pabouyio nporpammy coctasui [%%/ A.¢.-M.H, joi. A.B. Manees
Peuensent (k1) ,/,#Z/-“ A.¢.-M.H., npodeccop

Kadeapbl UHBOPMALHQUHEIX 1exXHOIOHIl Bragumupekoro dunmana Poccuiickoil akanemuu

=g

HApOJIHOro X034¥CTBA U IOCYAAPCTBEHHOM cnyxkObl npu npesumente Poccniickoit deeparin
(PAHXuI'C) B.I'. Pay

[Tporpamma paccmoTpena u ono0pena Ha 3acenanun kaenpbl oGLeH H TeOPeTHYECKO

(usnkn
npotokon Ne 28 ot 23K LY rona.

3aBeaytoumii kadempoit O’é/ %
7y

Pabouas nporpamma paccmoTpena u o06peHa Ha 3acenaHuM y4€eOHO-METOIMYECKOH

KOMHCCHU HaMpaBIIeHHs! /’J(’/ﬂ/—??f;{aw & G e YD ceceed
[Ipotokon Ne / or 4. 06 L0/ ro

[Ipencenarens komuccuu //’4/ /{o%e—u/ﬂ/

T Z
(PHO, noanmcs)




JIMCT HEPEYTBEPXK/IEHUS
PABOYEM ITPOI'PAMMbI IUCHMITVIMHBI
«METO/J1 AMCKPETHOI'O MOAEJIMPOBAHUS YITAKOBO K
1 MOJIEJIb TOCJTOHHOT'O POCTA»

PabGouast nporpamma o100peHa Ha éx_)’/Q/w/? yueOHbIH 10/1

[Iporoxon 3acenanus xkageapsl Ne /ot 50 04 /6 rona

3aBe/yroiuii kadeapoi (%é i
L7~

= 4 ' "
Pabouast nporpamma 0;100peHa Ha j()//{w/} yueOHbIH 10,1

IIporoxosn 3acenanus kadeapst No 7 ot 30.0864% rona

(e 1 Ny - /( : .
3apejyromuii kageapoit e

= g / 2
PaGouas nporpamma o100peHa Ha AC)/}{W/VA yueOHbIH 101

[Tporokon 3aceanns kapeapet Ne 7 ot 3/ 081 Z roJta

D
3aBe/1ytoninii kadeapoii - 4/’//{ s
(I

PaGouas nporpamma oj100pena Ha yUeOHbIH 10/
[Tporokosn 3aceianus kadeipbl No or 1o

3aseyrounii kadepoit




