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1 Heau u 32524 U3y4eHUss TUCHUILIMHBI (MOYJIs1).

1.1 Ieab ocBOEHUS AUCIUILIAHBI.

VYyeOHast AUCHMIUIMHA «ODKCHEPUMEHTAIBHBIC METOABl HCCIICAOBaHHMS B (U3HKE
KOHJCHCHUPOBAHHOTO COCTOSIHHUS» CTaBUT CBOCH IIEJBI0 O3HAKOMIIGHHE C OCOOEHHOCTSIMU
KOHKPETHBIX ONTHYECKUX NMPHOOPOB U YCTAHOBOK, OOOPYIOBAHMS JJII PEHTTEHOCTPYKTYPHOTO
aHaJM3a, a TAaKXKe TEXHOJIIOTUYECKOTr0 OOOpYHOBaHUS ISl TOJNYyYEHUS KPUCTALTUYCCKUX H
aMOp(HBIX COCTUHCHHIA.

1.2 3apayu AMCUUILINHBI.

B 3amaun yueOGHOM MUCUMIUIMHBI « DKCHEPUMEHTAIbHBIE METOAbl MCCICAOBAHUS B
¢bu3rKe KOHJEHCUPOBAHHOTO COCTOSIHUS» BXOJIAT:

- M3y4YCHHE OCHOB M (PM3UYECKHUX MPUHIIUIIOB COBPEMEHHBIX SKCIIEPUMEHTATBHBIX
METOJIOB aHAJIN3a CTPYKTYPhI, COCTaBa U CBOMCTB TBEP/BIX TEIl;

- O3HaKOMJICHHE C OCHOBHBIMH MPHUHIUIIAMU TOCTPOEHUS OSKCIEPUMEHTAIbHBIX
npuOOPOB U 3JIEMEHTAPHBIMU HABBIKAMU pa0OTHI HA HUX,

- OBJIAJICHHE METOJHMKOW SKCIIEPUMEHTOB, MOCIEAYIOMEH MaTeMaTHIECKON 00paboTKOM
9KCIIEPUMEHTAILHBIX PE3YJIbTATOB UCCIEAOBAHUS U MHTEPIIPETALIMEH MTOTYYCHHBIX TaHHBIX.

1.3 MecTo AucHMILIMHBI (MOYJs) B CTPYKTYpe 00pa3oBaTe/IbHOIi IPOrpaMMabl.

JucuuiumHa «OKCIIepUMEHTAIbHBIE METOBI UCCIICAOBAaHUA B (PU3MKE KOHICHCHPOBAH-
HOT'O COCTOSIHMS» OTHOCHUTCS K BapuaTuBHOU yactu brnoka 1 "{uctumivael (Mogynn)" yueGHOro
wiada 03.04.02 ®dusuka HanpaBieHHOCTH «DU3MKa KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA»
U OPUEHTHUPOBAHA IMPHU IMOATOTOBKE MAruCTPAaHTOB HAa O3HAKOMIIEHHE C OCOOCHHOCTSMHU KOH-
KPETHBIX ONTUYECKUX MPUOOPOB M YCTAHOBOK IS PEHTTEHOCTPYKTYPHOTO aHalN3a, TEXHOJIOTHU-
4eCKOro 00Opy/IOBaHMS AJS MOJNyYEHHUs KPUCTAIMUECKUX M aMOpgHBIX coeauHeHui. Jluciu-
IUTMHA HAXOJUTCS B JIOTUYECKOM U COJIepKaTeIbHO-METOI0JIOTMYECKOM B3aUMOCBS3H C APYTUMU
gactamu OOII u 6a3upyercs Ha 3HAHMSIX, MTOJYUYCHHBIX MPU U3ydeHUH AucuuiiuH «Teopus Be-
POSITHOCTEN M MaTeMaTHYecKas CTaTUCTHKa», «JIEKTPOJANHAMUKA U AJIEKTPOJNHAMUKA CIUIONI-
HBIX cpeny, «Ontukay u «Kpucramiodusmkay. 3HaHUS, MONyUYEHHBIE B Mpolecce OOydeHus,
HEOOXOIUMBI JJIs1 YCIIEUTHOTO MPOXO0XKACHUS TPOU3BOJCTBEHHON U MPEAIUIIIIOMHOM MPaKTHKH.

1.4 TlepevyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUILINHE (MOILYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTaTAMHU OCBOEHHA 00pa30BaTe/IbHOI IPOrpaMMBbI.

N3yuenune nanHoM y4eOHON TUCHIUIIUHBI HAMMPaBIeHO HAa (OPMHUPOBAHUE Y OO yUAIOIINXCS 00-
nierpodeccuoHanbHOM U podeccruoHanbHol KommeTennui (ITK-1, ITK-3)

No WNunex Conepratie KoMre- B pe3ynbrare nzydenus yaeOHOM TUCIUTUIMHEI 00Y-
C . YarOIIUECs JOKHBI
ILII. TEHIUH (WK €€ 4acTH)
KoMIIe- 3HATh yMeTh BJIa/IeTh
TEHITUU
1. IK-1 l'oToBHOCTBIO MeTtobl OpranuzoBsiBat| CIOCOOHOCTHIO K
BBIOMpATh, OCBAaWBATh U | OpTaHHU3AIUN b UCCIICJIOBAHHUS| COI[UATBHOMN
COBEpPILIEHCTBOBATh Hay4YHO B o0Jactu MOOUIIFHOCTH
METOJIBI BRIPAIIMBAHUS H| MCCIEIOBATENLCK| (DU3NKA TUTSt
WCCIIEIOBaHHS ux pabot B KOHJICHCUPOBaH| OpraHU3aluu
KpPHUCTAJIIOB obnactu HOT'O COCTOSTHUS| HHHOBAIIMOHHBIX
HUCCIIEIOBAHUI B pabot B obmactu
¢dbusuke busukn
KOH/ICHCUPOBAaHH KOHJICHCUPOBAHH
OT'0 COCTOSTHUS OT0 COCTOSIHUS




No HNunexc Conepxane Komrle- B pesynbrare nuzyuenus yueOHON TUCIMIUIMHBI 00Y-
KoMIIe- . Yaromuecs JOJKHbBI
ILI1. TeHIMH (WIIHA €€ YaCTH )
TCHI WU 3HATh YMeETb BJIAJIETh
2. I1K-3 CIOCOOHOCTBIO ~ CaMO- | COBPEMEHHYIO MOJIb30BAThCS | COBPEMEHHBIMU
CTOSITEILHO ~ CTaBUTh | alliapatypy Ui | COBPEMEHHOW | METOJAaMH  HC-
KOHKPETHBIE 3aJauu | UCCIIEIOBAHUS TEXHUKOH I | cIeloBaHUN
HAay4YHBIX  HCCIeNOoBa- | GU3UKM  KOH- | (PU3NUECKUX KOHJIEHCHPO-
HUHN B 00slacTH (U3UKU | JEHCUPOBAHHO- | UCCIEIOBAaHMUI | BAHHOTO COCTO-
U pemarh UX C MOMO- | 'O COCTOSHUS B obnactu ¢Gu- | sHUA
IIBI0 COBPEMEHHOM ar- 3MKH KOHJICH-
napaTtypsl ¥ HHpopMa- CHPOBAHHOTO
IIMOHHBIX TEXHOJIOTUH C COCTOSIHUS
UCIOJB30BAHUEM  HO-
BEHIIIETO POCCUHUCKOTO
1 3apy0eKHOTO OTbITA
2. CTpyKTYypa U coieprKaHue U CUUIINHbI.
2.1 Pacnipeesnenue TPyA0EMKOCTH JUCHMIIJIMHBI 10 BUAaM padoT.
OO6m1ast Tpy10EMKOCTh TUCHMIUIUHBI cOCcTaBigeT 4 3a4.ei. (144 gaca), ux
pacripeielIeHUero BUaaM paboT MPEICTaBICHO B Ta0OIHIIe
(05 cmyoenmog ODO).
Bun yae6HO# paboTh Bcero CemecTpbl
4acoB (uacer)
9
KonTakTHas padoTa, B TOM 4ncJe: 46,3 46,3
AyIuTOpHBIC 3aHATHA (BCEro): 46 46
3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
JlaGopaTopHbIe 3aHATHS 30 30
3aHsTHSI CEMUHAPCKOT0 TUIA (CEMUHAPBI, PaKTHYe-
CKHE 3aHATHS) i i
HNuas koHTaKTHasi padora: 0,3 0,3
KonTpons camocrositensHoilt padotsl (KCP) - -
[Tpomexxyrounas arrecramus (UKP) 0,3 0,3
CamocroniTejibHasi paboTa, B TOM YHcJIe: 62 62
[TpopaboTka y4eOHOTO (TeOpeTHIEeCKOro) MaTepraa 62 62
KoHTpo.ib: 35,7 35,7
[ToaroToBKa K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 144 144
; :(;)OMT ;mc.ne KOHTAKTHAsl 46,3 46,3
3a4. ell. 4 4




2.2 CTpyKTYypa IMCHUTLIHHBI:
Pacnpenenenue Bu0B y4eOHOU pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Paznensl qucuuIuinHel, n3ydaeMele B 1 cemectpe (ouHast popma)

KomnuecTBo yacos
AynuropHas Breayu-
Ne HaunmeHoBaHue pa3nenoB Beero ypa6o TI; ;Zggig
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 BBenenue B CTpyKTypHBIE METO/IbI HCCIIEIOBAaHUS 1 1 i i i
KOHJICHCUPOBAaHHOT'O COCTOSTHUS
2.  |CTpyKTypHBIE THUIIBI KPUCTAIUIOB 55| 1 - 4 0,5
3. |HeymopsimoueHHbIE Cpebl 551 1 - 4 0,5
4 CreKTpoCKONUYECKHEe METOIbI HCCIEA0BAaHUS KOHICH- 7 5 i 4 1
CUPOBaHHBIX Cpej
5. |UHTepdepeHIInOHHBIE METO/IbI UCCIICIOBAHUS 3 1 - 2 -
6. |[udpaknuoHHas peiieTka U ee MPUMEHEHUE 3 1 - 2 -
7.  |CHnekTpoMeTpruYeCKUe U3MEPEHUS 3 1 - 2 -
8. |DoTomeTpuueckue U3MEpEHHS 3 1 - 2 -
9. |CnekrpodoromeTpsl U paboTa ¢ HUMH 3 1 - 2 -
10. [IpuHsATHE CTATUCTUYECKUX TUIOTE3 IPU 00pabOTKe 7 5 i 4 1
AKCIIEPUMEHTAIBHBIX JTaHHBIX
11. |Metoasl 00pabOTKHU SKCIIEPUMEHTAIBHBIX JTAHHBIX 3 1 - 2 -
12, VY4er anpruopHBIX JaHHBIX ITPH 00pabOTKE pe3yibTa- 1 1 i i i
TOB
Hmoeo no oucyuniune: 16 - 30 62

[Mpumeuanue: JI — nekimu, [13 — npaktuueckue 3austus / cemunapsl,JIP — maboparopHbie 3aHs-
tusi, CPC — camocrosiTenbHas paboTa CTyAeHTa

2.3 Coaep:xanue pa3iejioB THCIUILIUHBI:
2.3.1 3anqaTus JeKIHOHHOI0 THIIA.

HaumeHoBanue Popua Texyme-
Ne Coneprxanue pazaena ro
paznena
KOHTPOJIS
1 2 3 4
1. |BBexacHwme B CTPyK- |DJIEMEHTHI KPUCTALIOXUMUH. Pernerku, kak mapo-| KommokBuym
TYpHBIE€ METO/Ibl UC- |BbI€ YMAKOBKH. CTPYKTYpBI 3JIEMEHTOB U COEIUHE-
CIe0BaHUs KOHJIeH- |HUil. KoopauHaunoHHOE YMCiI0. ATOMHBIN
CHUPOBAHHOIO COCTOS- |U MOHHBIM paauyc. IlycToThl B mioTHeHmMX yma-
HUS KOBKax.
2. |Crpykryphbie bl |[loHsiTHe 0 cTpykTypHOM Tune. CTpykTypsl Marae-| KoitokBuym
KpHCTAJIOB TukoB. JXKene3o, ko0anbT, HUKENb. Penko3emenbHbIe
Metamuibl. Uatepmerammuasl. @epputsl. Kpucran-
JUYecKas ¥ MarHuTHas CTpykTypa. [loapemerku.
MeTtopl onpeesieHust CTPYKTYPbl B OPUCHTAIINH
MOHOKPHUCTAJIJIOB
3. |Heynopsnouennble | TexHONOTHMYECKHE METOJBI TOMYYCHHS yIopsio-| KommokBuym
cpenbl YEHHBIX cpel. MHKPOCKONMMYECKUE W TEPMOJIMHA-

MHUYECKHE AaCIeKThl KiacCH(UKAIUN HEYIOPsIIOo-
YEHHBIX CHCTEM. BU/IbI HEYMOPSIOYECHHBIX CHUCTEM.
Crioco6b1  kaccu(uKay HEYINOpSI0YEHHBIX CHU-
cteM. AMOppHOE H CTEKI000pa3HOE COCTOSHHE.




TexHonornyeckrne MeTo bl MOTYYeHUS HEYHOpPsa0-
YEHHBIX CUCTEM

CHeKkTpOoCKONMUYECKUE
METO/IBI HCCIIEA0BA-
HUST KOHJICHCUPOBAH-
HBIX CpeJl

[lenu m 3amaun onTUyeckou cnekrpockonuu. Criek-
TpaJIbHOE ONMCaHUE ONTHYECKOW cpeasl. Mcropus
CTAHOBJICHUSI ONTHYECKOM crnekTpockonuu. Cpas-
HEHUE MPOOJIEMBbl CIIEKTPATHHOIO aHAIM3a U3Iyde-
HUSI B ONTHUYECKOM JMANa3oHe W paguoavanas3oHe.
TpeOGoBaHus K pa3pelICHUIO U UHTEPBATY CKaHUPO-
BaHUS ONTHUYECKOTO CIIEKTPOAHAIN3AaTOpa

Komnoksuym

HnuTepdepeHimonnbie
METO/Ibl UCCIIEI0BA-
HUS

HuTepdepeHius kak OCHOBA MOCTPOCHUSI CIIEKTPO-
anu3aTopoB B onTHKE. JIByxiiyueBod HHTEpdepo-
Metp. JIBe BeTBH mHTEpdepoMeTpoB (MHTEpdhEpO-
metp Penes, uatepdepomerp MaiikenscoHa), pas-
auuus B UX cBerocusie. OCHOBHBIC THUIIBI CIIEK-
TpPaIbHBIX TTPHOOPOB. Dypbe-CIIEKTPOMETP U €T0
XapaKTCPUCTHKH.

Komnoksuym

Judpaxkuonnas pe-
IIETKa U ee IpUMEHe-
HUE

Judpakuuonnas pemierka. [IpubamkeHus B Teopun
mudpakuuu. Teopust TUPPaKIUOHHONW PEIICTKH.
Tunsl peasbHbIX AU(PPAKIUOHHBIX PELIETOK, UX
ocobenHocTu. [Ipu3ma Kak npeaenbHbId ciiydait
JU(PPaKLUOHHOM peleTKH, CPaBHEHUE MX XapakTe-
PUCTHK

Komnoksnym

CrnekTpomeTprudecKue
WU3MEPEHUS

bazoBas cxema omruyeckoro crnekrpomerpa. Tpe-
0oBaHHMSA K mejisaM, HOpMaJiIbHad MIUPUHA IICIIN.
KorepeHTHOE M HEKOTE€pEHTHOE OCBEUICHUE ILEIH.
AnmnapatHas (yHKIus crnekTpomeTpa. BoccraHoB-
JIeHHe TOYHOIO CIIeKTpa Kak oOpaTHas 3ajaua.
Mertponoruueckoe odecrieueHrue U3MepeHust AJINH
BOJIH B ONTHKE. DTaJOHBI U cTaHnapthl. Kanubpos-
Ka CEKTPOMETpa

Komnoksnym

doromeTpudeckue
U3MEpEHUS

dotomeTpuueckoe 00ECIEeYeHUE CIEKTPOCKOIHH.
Uctopus passutusa crnekrpodoromerpun. Diaykry-
aly MHTEHCUBHOCTH CBETOBOro mnoss. CoBpemeH-
HbI€ OINTHUYECKUE MPUEMHUKH, UX IIymbl. CBS3b
MEXy TOYHOCTBIO (POTOMETPUPOBAHUS U TOUHO-
CTBIO ONIPEIENECHHs CIIEKTPAIbHOIO COCTaBa H3IIy-
yeHus1. DoTomeTpruecKrue HHBAPUAHTHI

Komnoksnym

CnexrpodoTomeTpbl
U paboTa ¢ HUIMHU

Ceerocuia crekTpooTOMETpa, €€ OrpaHHUYEHHUS.
VcTouHUK CBeTa M KIOBETHI JUIsl aOCOpOIIMOHHOM
cnektpockonuu. [lyru yBennueHus CBETOCHIIBI
CHEKTPaJIbHBIX TPHOOPOB

Komnoksuym

10.

IIpunsitne cratucTu-
YECKUX TUIOTE3 MPHU
o0paboTke 3KcHepu-
MEHTAJIbHBIX JAHHBIX

WNuTtepnperamnus HaOMIONEHUA — TOHATHE MOJEIH,
KJIACC MOJIENH, BBIOOP MOJeIu. MeToAbl COMmOCTaB-
JIEHUSI MOJEIN C AKCIEPUMEHTAIbHBIMU JTaHHBIMH,
KpUTEpUU comocTaBleHus. Beibop kimacca moaenu
Ha OCHOBE METOJa MPOBEPKU CTATUCTUYECKHUX TH-
note3 U npu uHpopMalmoHHoM noaxonae. Kocsen-
HBII XapakTep AKCIEPUMEHTAIBHBIX JaHHBIX W 00-
paTHbIC 3a/1a4H.

Komnoksuym

11.

MeTtoapt 00paboTKH
IKCIEPUMEHTATTBHBIX
JaHHBIX

[TepBuunast 00paboOTKa SKCIIEPUMEHTAIBHBIX JaH-
HbIX. OmmMOKH, BO3HUKAIONIUE TIPH MIEPBUYHON 00-
pabOTKe HKCHEPUMEHTAIbHBIX JTaHHBIX, U UX MpH-

KomnokBuym




4YuHBl. METOoabl YCPEeAHEHUS SKCIEPUMEHTAIBHBIX
naHHbIX. [Ipo0aeMbl TOUHOCTH, BEpXHSISI U HUKHAA
I'paHMIIbI OIINOOK SKCIIEPUMEHTA

12. |YVder anpropHBIX VY4yer anpuopHBIX JaHHBIX U HH(popMauuoHHbX| Koimoksuym
JAHHBIX TIpU 00pa-  |OLEHOK NpH BbeIOOpe Kod(hduumeHTa perynspusa-
0O0TKE pe3y/IbTaTOB  |LIMU U OIpPENEJICHUH HIKHEH TpaHUIlbl BO3MOKHOMN
IKCIIEPUMEHTA omnOku. KBasupeanbHble 3KCIIEPUMEHTHl — METO-
b, 11€JIM, pelIaeMble 3a1auu
2.3.2 3aHATHS CEMHHAPCKOI0 THMA.
3aHATUSA CEMUHAPCKOIO TUIIA HE MPELYyCMOTPEHBI.
2.3.3 JlabopaTopHbIe 3aHATHSI.
Ne HaumenoBanue nabopaTopHBIX paboT Popma Texyero
KOHTPOJIS
1 3 4
1. |CrpykTypHbIE TUIIBI KPUCTAIIIOB Ortuer no JIP
2. |CHexTpOoCKOMYeCKHEe METO/IbI HCCIIEJOBAHMUS KOHACHCUPOBAHHBIX CPe Otuer no JIP
3. |HHTepdepeHIIMOHABIC METO Bl HCCIEA0OBAHUS Ortuer o JIP
4. |JIndpakimoHHas pemeTka u ee MpUMEHCHHE Otuer no JIP
5. |CrnexTpoMeTpuyecKue n3MepeHus Ortuer no JIP
6. |DoTomMeTpuUeCKHe U3MEPEHHUS Ortuer no JIP

2.3.4 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboThI - HE TPETyCMOTPEHBI.

2.4 TlepeyeHb yueOHO-MeTOANYECKOT0 OOecnieYeHHs JIsI CAMOCTOATEIbHOH pPadoThI
o0y4yaoimuxcs Mo AMCHUILIHHE (MOLYJIIO)

[TepedyeHs yueOHO-METOAMUECKOTO 00ECTICUSHUST JUCITUTITHBI

puana

Ne Bunx CPC 0 BBITIOJTHEHUIO CAMOCTOSITENTEHON pabOTHI
1 2 3
1. | IIpopaboTka yyeOHoro |MeToanueckue ykazaHus MO OpPraHU3AIMK aAyAUTOPHON U BHeEa-

(TeopeTu4ecKoro) Mare- |yIMTOPHON caMOCTOSITENIbHON paboThl, yTBEpkKACHHbIE Kade -

poii TeopeTHuecKor (PU3UKU U KOMITBIOTEPHBIX TEXHOJIOTUH,
poTokoa Ne 9 ot «14» mapta 2017T.

Y4eOHO-MeTOINYECKHNE MaTepHallbl AJi CAaMOCTOSITETbHOM pPadOThl 00yYaroIIUXCs U3
YHCiIa UHBAIM/IOB U JIMII C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasistorcs
B )OpMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3JI0POBBS U BOCIIPHTHS HH(DOpMAITUH:

JUJ1st TUIT ¢ HapYIICHUSIMU 3pEHUST:

—B MeyaTHO! (popme yBeTMUEeHHBIM MIPUGTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst mun ¢ HapyIIEHUSIMU CIIyXa:

— B IIe4aTHOH ¢opme,

— B (hopMe DIIEKTPOHHOTO TOKYMEHTA.

JUist UL ¢ HAapyIIEHUSIMH OTIOPHO-/IBUTATEIIBHOTO amlapara:

— B IeyaTHoOu (opme,

— B (hopMe NMEKTPOHHOTO TIOKYMEHTA.




JlaHHBIN TTepeyeHb MOXeET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00y-
YarOLUXCA.

3. O6pa3oBarejibHbIE TEXHOJIOTHH.

[Tpu peanuzanmu yueOHOM pabOTHI MO OCBOCHUIO Kypca «DKCHEPUMEHTAIbHBIE METO/IbI
UcclieIoBaHMsl B (PM3MKE KOHAECHCUPOBAHHOTO COCTOSIHUS» MCIOJB3YIOTCS COBPEMEHHBIE 00pa-
30BaTEIbHBIE TEXHOJIOTUU:

o UH(POPMAITMOHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTUH;
o UCCIIEIOBATEIIbCKIE METOIBI B O0YUCHHH;
. npo0eMHOe 00yUYeHHE.

YcnenHoe 0OCBOeHHE MaTepHalia Kypca Mpenoaraet 00oJbIIyl0 CaMOCTOSTENbHYIO pa-
00Ty acIPaHTOB U PYKOBOACTBO ATOU PabOTOM CO CTOPOHBI MPEIO1aBaATEIICH.

B yueGHOM mpoliecce UCTONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEICHHUS
3aHSTHUIA: METOJ1 IOUCKA OBICTPBIX PELIEHUN B FPYIIE, MO3rOBOM IITYPM.

HJ’IH JiaL € OTrpaHUYCHHBIMH BO3MOKHOCTSAMU 3O0POBBA IMMPEAYCMOTPCHA OpraHU3allAa
KOHCYJH)T&III/Iﬁ C UCITIOJIb30BaAHHNEM BHCKTpOHHOﬁ IIOYThI.

4. OueHo4YHbIe CPeACcTBA VI TeKYIIero KOHTPOJISA YCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTecTalMu.

4.1®oH/x 0OLIeHOYHBIX CPEACTB A5 NPOBeIeHUs TeKYLero KOHTPOJIs.

4.1.1 IlepevyeHb BONPOCOB [JIsl KOJLUIOKBHYMA.

1. DneMeHTbl KpUCTANIOXUMUU. CTPYKTYpbl 3JEMEHTOB M COCIUHEHHH. ATOMHBIN
Y MOHHBIN paauyc.

2. [TonsTne 0 cTpykrypHOM Ture. Kpucramiueckas u MarauTHas cTpykrypa. Ilox-
PELICTKU.

3. WuTepdepeHius kak 0CHOBA OCTPOEHHUS CIIEKTPOATIU3ATOPOB B ONTHUKE. JIBYXiTy-
4yeBoi uHTEpPepomeTp.

4. [lenu u 3agaun ONTHYECKOM CHEKTPOCKONUU. TpeOoBaHUs K pa3pelleHUI0 U HUH-
TepBaJly CKAHHUPOBAHMSI ONITUYECKOIO CIIEKTPOAHAIN3AaTOPa.

5. ba3zoBas cxema ontudeckoro crekrpomerpa. TpeboBaHus K LIENSIM, HOpMajbHas
HMIMPHHA IeIH. DTaloHbI U cTaHAapThl. KanubpoBka ciekTpomerpa

6. MeTo1bl COMOCTaBICHUSI MOJENN C 3KCIEPUMEHTAIbHBIMU JTaHHBIMH, KpUTEpUU

corocTaBieHus. BriOop Kitacca MoJieny Ha OCHOBE METO/1a POBEPKH CTATUCTUUECKUX THIIOTE3 U
pyu MH(HOPMALIMOHHOM TOJXO/IE.

7. [TepBuynas 00pabOTKa SKCIEPUMEHTAIbHBIX AAHHBIX. OINOKH, BO3HHKAIOIIUE
IIpU MEPBUYHON 00pabOTKe SKCIEPUMEHTANbHBIX TaHHBIX, U UX MPUYUHBL. MeTOIbl yCpeIHEeHus
AKCIEPUMEHTAJIbHBIX JAHHBIX.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBedeHUsI TPOMEKYTOYHOM aTTeCTAllNU.

4.2.1 Bonipochl 1151 IOATOTOBKH K IK3aMEHY.

1. Pemerku, kak mapoBble yakoBKH. CTPYKTYPBI 2JIEMEHTOB U COETUHEHUI.

2. KoopauHannoHHOe Yuca0. ATOMHBIA M MOHHBIN pajnyc.

3. ITycToThI B IOTHEHIINX yrakoBKax. [IOHATHE O CTPYKTYpHOM THIIE.

4. CTpyKTyphl MaruetTukoB. JKene3o, KOOaIbT, HUKEIb.

5. PenkozemernbHble MeTalibl. IHTEpMETaIUIH B

6. ®epputsl. Kpucrammmieckas 1 MarHUTHast CTpyKTypa. [loapemeTku.

7. MeTozp! onpeeneHus CTPYKTYpbl 1 OpPUEHTALlU MOHOKPHUCTAJUIOB.

8. TexHonornyeckre METO/bl OTYYEHUS YIOPSITOUYEHHBIX CPEl.

9. MUKpPOCKONHMYECKHUE U TEPMOJUHAMUYECKHE ACTEKTHl KJIACCH(PHUKAIMU HEYHOpPsIO0-
YEHHBIX cucTeM. Buasl HeynopsgoueHHbIX cucteM. CrocoObl KilacCU(PUKALMKU HEYHOpPsI0YeH-
HBIX CHUCTEM.



10. AmopdHoe u cTeknoobpazHoe cocTostHHE. TEeXHOMOTHYECKUE METOJbI MONTYICHUS
HEYIOPSI0YEHHBIX CUCTEM.

11. CnexTpanbHOE ONKMCAaHUE ONTHYECKON CPEbI.

12. CpaBHeHue ClIEKTPaIbHBIX METOAOB HCCIIEJOBAHUS B ONTUKE U PaJUO(U3HKE.

13. TpeGoBanust K pa3pelIeHUI0 U UHTEPBAy CKAHUPOBAHUS ONTHYECKOTO CIIEKTPOAHa-
JIU3aTOPA.

14. NutepdepeHnns Kak OCHOBA IMOCTPOSHUS CIEKTPOATN3aTOPOB B onTuke. [Byxiyuye-
BOM HHTEphEpOMeTp.

15. JIge BetBH uHTEpdepomeTpoB (uHTEphepomeTp Penest, unrepdepomerp Maiikenbco-
Ha), pa3JI14usl B UX CBETOCHIIE.

16. OcHOBHBIE THIIBI CIIEKTPATIBHBIX MPUOOPOB. Dyphe-CHEKTPOMETP U €ro XapaKTepu-
CTHKH.

17. Iudpakunonnas pemierka. [Ipubmmkenus B Teopun nudpakuuu. Teopust nudpak-
IIUOHHOMW PEIIETKH.

18. Tunsl peanbHbIX IU(PAKIMOHHBIX PEIIETOK, UX ocoOeHHOCTH. [Ipu3ma Kak npenenb
HBII clly4yail TU(PPaKLIMOHHOM peleTKH, CPaBHEHUE UX XapaKTEPUCTHK.

19. ba3zoBas cxema ONTHYECKOTO CrieKTpoMeTpa. TpeboBaHMs K HIETSIM, HOpMaTbHAs [IH
puHa 1menu. KorepeHTHOE U HEKOTepeHTHOE OCBEIlleHUe 1. AnmnapaTHas yHKIUS CIEKTPO
MeTpa.

20. BoccranoBiieHHe TOUHOTO CIEKTpa Kak oOpaTHas 3aa4ya. Merposnoruyeckoe obecrie-
YeHHE U3MEPEHUS JJIMH BOJIH B ONTHKE. DTaJIOHBI U cTaHAapThl. KannbpoBka ciekTpomerpa.

21. ®oromeTrpuyeckoe obecrieueHue cuekTpockonuu. Mceropus pa3Butus cuekTpodoro-
METPHH.

22. OnyKTyallud MHTEHCUBHOCTH CBETOBOro mosst. CoOBpeMEeHHbIE ONTHYECKUE IpUeM-
HUKH, UX [TyMBI.

23. CBsi3b MEX/1y TOUHOCTBIO (POTOMETPUPOBAHUS M TOUHOCTBIO ONPEEIICHUS CIIEK-
TPaJIbHOTO cOcTaBa U3iaydeHus. PoToMeTpUYeCKue HHBAPUAHTHI.

25. CBerocuia criekTpo(oToMeTpa, ee orpaHuyeHus. ICTOUHUK CBETa U KIOBETHI AJ1s a0-
COpOIIMOHHOM criekTpockonuu. I1yTi yBenuueHust CBETOCUIIbI CIIEKTPAJIbHBIX TPHUOOPOB.

26. nTepnperanust HaOMIOAEHUI — MOHATHE MOJENH, KJIACC MOJIENH, BHIOOP MOJEIH.
MeTo/1bI COTTOCTABIIEHUS MOJIENH € SKCIIEPUMEHTAILHBIMU JAHHBIMU, KPUTEPUH COTIOCTABICHHUS.

27. Bi6op Ki1acca MOIETIN Ha OCHOBE METO/a ITPOBEPKHU CTATUCTHUECKUX THIOTE3 U MPU
MH(OPMAaLIOHHOM MOJXO0/E.

28. KocBeHHbIH XapakTep SKCIEepUMEHTAIbHbBIX JAHHBIX U OOpaTHBIE 3a/]auu.

29. TlepBuuHas 00pabOTKa IKCIEPUMEHTAIBHBIX JaHHBIX. OMNOKHN, BO3HUKAIOIINE TIPH
NEepBUYHOIN 00pabOTKe SKCIIEPUMEHTAIBHBIX JTAHHBIX, U UX IPUYHHBI.

30. MeTozp! ycpeqHeHHST YKCIIEPUMEHTAIBHBIX JaHHBIX. [Ipo0IeMbl TOYHOCTH, BEpXHSIS
Y HIDKHSISI TPAHUIIBI OIIMOOK 3KCIIEPUMEHTA.

31. YueT anprOpHBIX JaHHBIX U WHGOPMAIIMOHHBIX OIICHOK MPH BBIOOpE KO3 durmeHTa
perynspu3aluy U ONpeieieHNH HUKHEH IrpaHULIbl BO3SMOXHOW OIIHNOKH.

32. KBa3upeanbHble SKCIIEPUMEHTBI — METO/IbI, 1I€JTH, PEeLIaeMble 3a1a4H.
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BBICILIET0 OOPa30BaHUS
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Kadenpa Teopernueckoit Gu3uKu U KOMIBIOTEPHBIX TEXHOIOTHI
Hanpagsnenue noarorosku 03.04.02 ®uzuka

(«du3mrKa KOHACHCUPOBAHHOTO COCTOSIHUS BEIIECTBA»)
2019-2020 yu. rox

JucrumnmmHa «DKCIepuMEHTaIbHbIE METOIbl HCCIICIOBAHNN B (PU3HKE KOHJICHCUPOBAHHOTO
COCTOSIHUSI»

AK3AMEHAIIMOHHBIN BUJIET Ne 1
1. Pemrerku, Kak mapoBble yIIakoBKH. CTPYKTYpPBhI 2JIEMEHTOB U COETUHEHUH.
2. KgasupeanbHble S5KCIIEPUMEHTHI — METO/IbI, €U, PellIaeMble 3a/]auu.

3aB. kadenpoii

TEOPETHYCCKON (PUBUKHU 1

KOMITBIOTEPHBIX TEXHOJIOTUI

1. (.-M. H. TOICHT B.A. UcaeB

OrneHouHble cpesicTBa U1 MHBAJIHMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl BHIOMPAIOTCS C YIETOM MX MHAMBUAYAIbHBIX ICUXO(DU3UUECKUX OCOOCHHOCTEH.

— MIpU HEOOXOAMMOCTH MHBAIMJAM U JIMI[AM C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbs [TPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI UIsl IOATOTOBKH OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUH MPOLETYPHI OLIEHUBAHUS PE3yIbTATOB 00yUEHHs] HHBAINIOB U JIMIL C
OTpaHMYEHHBIMU BO3MOXKHOCTSMHU 3/10POBbsI MPEAYCMaTPUBAETCS MCIIOJIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBS3M C MX UHIUBHUYyaJIbHBIMH OCOOEHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH I 00YYaIOIINXCs C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS
U MHBAJIMJIOB MpOLENypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHUS MO JUCLMIIMHE MOXET MpPOBO-
JUTHCSI B HECKOJIBKO 3TAIlOB.

ITponienypa oneHUBaHUs PE3yIbTaTOB OOYyYEHUS MHBAIUAOB M JIUI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 370POBbsI 110 JUCUUIUIMHE (MOJYJIIO) MpeaycMaTpUBaeT MpPelOoCTaBIEHUE HH-
¢dopmanuu B popmax, afanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3/10POBbs M BOCIIPUATHUS HHPOpMa-
IUH:

JUi 111 ¢ HapyUIEHUSIMH 3pEHHUS:

— B IIeYaTHON (opMe yBETMUEHHBIM IIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEHUsAMU CITyXa:

— B IeyaTHou popme,

— B (hopMe FIIEKTPOHHOTO TOKYMEHTA.

J1j1g U1l ¢ HapyIIEeHUSIMH OTIOPHO-JBUTAaTEIBHOIO anmapara:

— B IIe4aTHOH ¢opme,

— B (popMe AJIEeKTPOHHOTO JOKYMEHTA.

JlaHHBIH MTepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTUHIEHTa 00y-
YarOIUXCA.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEIbHOH YuyeOHOW JMTepaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHHUS TMCUMILIMHBI (MOIYJIs1).




5.1 OcHoBHasi iUTEpaTypa:

1) CosunoB C.A. CrpykrypHble MeTOABI HcciemaoBanus kpucramioB / C.A. Co3uHOB,
JI.B. Konecuukos. - KemepoBo: KemepoBckuii rocynapcTBeHHblil yausepcutet, 2012, - 108 c. —
Pesxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

2) Tompmane B.A. ®wusmka xonaeHcupoBanHoro cocrosiuus [/ B.A. Tonbnane,
JI.C. Ilmnuyk. - Munck: benopycckas nayka, 2009. - 648 c. — Pexum nocryma: URL:
http://biblioclub.ru/index.php?page=book&id= 933009.

JlJ11 OCBOEHHUS TUCUUIUIMHBI MHBAIMAMU U JINLAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbsI UMEIOTCS U3JAHUS B 3JIEKTPOHHOM BHJIE B 2JIEKTPOHHO-OUOIMOTEYHBIX CUCTEMAX
«Jlanb» n «tOpaitT».

5.2 JlonoTHUTeIbHASI JIUTEPATYpa:

1. Kagpiruga O.H. ®usuueckue meronsl ucciaenoBanus semiects / O.H. Kansiruna,
A.I'. YerBepuxoBa, B.JI. bepaunckuii. - Openbypr: OI'Y, 2014. - 141 c. — Pexum poctyna:
URL.: http://biblioclub.ru/index.php? page=book&id=330539.

2. NnrepaktuBHBIe cucteMbl Scilab, Matlab, Mathcad / U.E. IInemunckas, A.H. Tutos,
E.P. bageprnunoBa, C.W. Jlyes. - Kazanb: U3narensctBo KHUTY, 2014. - 195 c. — Pexxum no-
cryma: URL: http://biblioclub.ru/index.php?page=book&id=428781.

3. I'ybuna T.H. YuebHo-MeToauueckoe nocodue mno aucuuminHe «KommproTepHoe mMo-
nemposanue» / T.H. I'youna, .H. Taposa. - Enen: EI'Y um. . A. Bynuna, 2004. - 155 c. —
Pexxum nocryma: URL: http://biblioclub.ru/index.php?page=book&id=272142.

4. ®omun [I.B. DxcnepuMeHTanbHble METOIBI (GU3UKK TBepaoro tena / JI.B. ®omun. -
Mockga; bepnun: [upekr-Memua, 2014. - 186 ¢. — Pesxum noctyma: URL: http://biblioclub.ru/
index.php?page=book&id=259074.

5.3. [lepuoanyeckune M3IaHUA:

1. KBaHTOBas 351€KTpOHUKA.

2 ®du3nka TBEpIOro Tena.

3. KypHan skcriepuMeHTaIbHON U TEOPETUUECKOH (PU3HKH.
4 Kypuan pusnueckoit Xumuu.

6. IlepeueHb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «HTep-
HeT», He00XOAUMBIX [IJIsl 0CBOCHMS JMCIHHUIIIMHBI (MOAYJIST).

1. Caiir HaydyHol OuOMMOTEKHM CHOHMpPCKOTO (enepaabHOTO  YHHBEpPCHUTETA
http://files.lib.sfu-kras.ru/ebibl/umkd/94
2. Caiit, coxepamuid  CHpPaBOYHBICE  JAHHBIE  PA3JUYHBIX  KPUCTAJUIOB:

http://refractiveindex.info.
3. Odunmansusrii caiit ®I'BYH «OUAH»: http://www.lebedev.ru.
4. Odwurmanbheiii caitt ®TBYH «M1O® PAH»: http://www.gpi.ru.

7. MeToauyeckne yKazaHusi AJs 00y4alOIUXCHA M0 0CBOEHHIO U CIUTIIHHBI
(Mmomyais).

[To xypcy mpexycMOTpeHO MpOBEACHUE JEKIIMOHHBIX 3aHATHH, HA KOTOPBIX TaeTCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepUal.

CompoBoXkIeHNE CaMOCTOSITEITFHON PadOTHI CTY/IEHTOB OPTraHW30BaHO B CIIEIYIOIINX
dopmax:

— odopMIIeHHE OTYETOB T10 Ta0OPAaTOPHBIM paboTaM | MOATOTOBKA K YCTHOM MX 3allIHTE;

— yCBOEHHE, JAONOJHEHNE U BHUKAaHHE B pa3OupaeMble pa3fenbl AUCHUIUIMHBI TIPU
MOMOIIIY 3HAHUN MTOJTy4aeMBbIX TOCPEACTBOM U3YUEHUSI PEKOMEHIyeMO JINTEepaTyphl;


http://biblioclub.ru/index.php?page=book&id=232740
http://biblioclub.ru/index.php?page=book&id
http://biblioclub.ru/index.php
http://biblioclub.ru/index.php?page=book&id=428781
http://biblioclub.ru/index.php?page=book&id=272142
http://biblioclub.ru/
http://files.lib.sfu-kras.ru/ebibl/umkd/94
http://refractiveindex.info/
http://www.lebedev.ru/
http://www.gpi.ru/

— KOHCYJbTAlliM, OPTaHU30BAHHBIC MJIs1 PAa3bACHEHHS NPOOJIEMHBIX MOMEHTOB NpHU
CaMOCTOSATENIFHOM M3YYCHHWH TEX WM MHBIX acleKTOB pa3/elioB ycBaMBaeMoW MH(pOpMAaluH B
JMCIUITIINHE.

B ocBoeHMM nMCHMIUIMHBI WHBAJUIAMH M JIMIAMU C OTPAaHWYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsI OOJBIIOE 3HAYCHHE HMEET HWHAMBUIyallbHAs ydyeOHas paboTra (KOHCYJIbTAI[MH) —
JIONOJTHUTEIIbHOE Pa3bsICHEHHE y4eOHOr0 MaTepHaa.

WupuBuayanbHble KOHCYJIBTAlMM 1O TPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3aIUN OOyYEHHUS! U YCTaHOBJICHHUIO BOCIIUTATEIHFHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM W OOydyarolMMCS WHBAIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3710POBBSL.

8. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTH, HCTIOIb3yeMbIX MPHU OCYLIECTBICHUH
0o0pa3oBaTeIbLHOIO MpoLecca M0 IUCHUILIHHE (MOAYJII0).

8.1 llepeyens uHGOPMANMOHHBIX TEXHOJIOT Hii.

He npengycmotpeno.

8.2 IlepeyeHb HEOOXOAMMOTI0 MPOIPAMMHOI0 00ecTedeHusl.

[TporpaMMHBIii IPOTYKT JloroBop/nuieH3us
Oneparnronnas cucrema MS Windows 8, 10 Ne73—-ADD/223-D3/2018 Corunarnienue
Microsoft ESS 72569510 ot 06.11.2018
WuterpupoBanHoe oducHoe npuinoxkenue MS | No73-ADD/223-D3/2018 Cornamenune
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018
MaremaTtuueckuii maket «Mathcady Nel27-ADD/2014 ot 29.07.2014

8.3 Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextponHas oubnuoreunas cuctema ELIBRARY.RU (http://www.elibrary.ru).

2. CaiiT, comeprKaiuii CripaBOYHbIC JAaHHBIE PA3IMYHBIX KPHUCTAIIOB, UCTIONB3YEMBIX IS
nazepos: http://refractiveindex.info.

3. DnektpoHHas O6ubnmoreyHas cucreMa "YHusepcuteTckas oubdianoreka ONLINE"
[DnexTponHsIi pecype] — Pexum gocryna: http://biblioclub.ru.

4. DnexkTpoHHas OubnuoTeuHas cuctema nusaarenbersa "Jlanp" [DnekTpoHHBIN pecype] —
Pexxum nocryma: http://e.lanbook.com.

9. MartepuanbHO-TeXHUYeCKasi 0a3a, HeoOXoaMMas s OCyllecTBIeHHs1 00pa3oBa-
TeJLHOT0 NMpoIecca Mo JUCHUIINHE (MOTYJIIO).

No B paGot MatepuanbHO-TeXHUYECKOE 0OecriedeHre AUCIUILTUHBL (MO-
IyJis1) U1 OCHALLIEHHOCTh
1. JIekuMoHHBIE 3aHATHS | YueOHas ayIuTOpHs sl NPOBEIEHUS 3aHATHH JIEKIIMOHHOTO
2. JIaGopaTopHble  3aHs- | U JAOOPAaTOPHOrO THUMA; OCHAIEHHOCTb: KOMIUIEKT Yy4eOHOI
THS mebenu; jgocka y4yeOHass MarHUTHO-MapKepHas; KOMILIEKT
iakaToB «Teopus rpynm», «Pu3nueckue CBOWCTBAa KpHUCTal-
JIOB»; KOMIIbIOTEpHOE ocHaleHne [I19BM
350040 r. Kpacuonap, yi. CraBpomosbekasi, 149, No320C
3. ['pynmoBbie  (MHOUBU- | AYAUTOPUU AJIsi IPOBEACHUS T'PYMIOBBIX U MHIUBUAYATbHBIX
JyalbHbIE) KOHCYJbTa- | KOHCYJIbTAllUi; OCHAILECHHOCTh: KOMILIEKT yueOHOM Mebenu ¢
11001 y4eOHBIMU [19BM; 1 I19BM aJIMAHHUCTpaTopa
(mpemoaBaTeNbCKUi); T0CKa yuyeOHasi MarHUTHO-MapKepHast
350040 r. Kpacuogap, yi. CraBpononbekasi, 149, No 212C,
207C
4. Texymmii  KOHTpPOJb, | AyAUTOpPUS AJ TEKYILEro KOHTPOJA M IMPOMEXYTOYHOH



http://www.elibrary.ru/
http://refractiveindex.info/
http://biblioclub.ru/
http://e.lanbook.com/

IIPOMEXYTOYHasl aTTe-
CTalus

aTTeCTallMy; OCHAIICHHOCTh: KOMIUIEKT Yy4eOHOH mebenu,
JIOCKa yuyeOHasi MarHUTHO-MapKepHast
350040 r. Kpacuomap, yn. CraBponosbekas, 149, No216C

CamocrosiTenbHas pa-
oota

[Tomemenue AJisE CaMOCTOSATENbHONW PabOThI; OCHAIEHHOCTD:
KOMIUICKT Y4eOHOH MeOenu, KOMIBIOTEpPHOE OCHAIEHHUE
I[I9BM ¢ BO3MOXHOCTbIO MOJKIIOYEHUS K ceTu «MHTepHeT»,
IIPOrpaMMOIl SKpPAaHHOT'O YBEJIIMYEHUS U JOCTYIIOM B AJIEKTPOH-
HYI0 HH(POPMaIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA
350040 r. Kpacuonap, yi. CraBpomnonbckas, 149, No 208C




