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1. Henu v 3a1a4u JUCHUNIIMHBI (MOIYJISA)

CriermaneHblii  GU3NYECKUid MPAaKTUKYM «MeETOoIbl MCCIeAOBaHMUs MaTepHajoB
JIEKTPOHUKN» HAlpaBJIeH HA U3y4EHHE METO/OB SKCIEPUMEHTAIbHON (PU3MKHY,
KOTOpBIE INPUMEHSIOTCA JUIsl  UCCIEJOBAHMS MaTepUaloB U CTPYKTYp
JEKTPOHUKH.
B nucnunuirHe paccMaTpUBaIOTCS CIIEAYIONINE BOIPOCHI:
@DOTONIIOMUHECIIEHTHAs. M TraMMa-CIIEKTPOCKOINMsSI, HCCIEIOBAaHUE ONTHYECKHUX
CHEKTPOB  JIAHTAHOMJIOB, TEPMOJIIOMUHECLCHIIUS KpPUCTAJLIOB, HU3MEpPEHUs
NEKTPO(YU3NYECKUX ITapaMEeTPOB IOJYNPOBOAHUKOB. llenbro maHHOro Kypca
ABJIIETCS NTO3HAKOMUTH CTYIEHTOB C COBPEMEHHBIMHU METOJIAMHU HCCIIEIOBAaHUS
MaTepuaJoB B (U3MKE KOHACHCUPOBAHHOTO COCTOSIHUA M Cc(HOpPMHPOBATH
IIEPBUYHBIE HABBIKM U YMEHMS IO NPAKTUYECKOMY IPUMEHEHHUIO IOJYyYEHHBIX
3HAHUH € UCII0JIb30BAaHUEM COBPEMEHHOTO 000PY10BAHHUS.
3aa4amMy JUCLHUIUIMHBI SBIISIOTCS CIEAYIOLIHUE:
1) PasButue MblIJIEHUS CTYACHTOB, (OpPMHUpPOBaHHME Yy HHUX YMEHUH
CaMOCTOSITENIbHO IPUOOpeTaTh W MPUMEHSTHh 3HaHUS, HAOI0JaThb U OOBSICHATH
bu3nueckue sBICHUS;
2) Hayuutbcs mpuMeHSATh Ha NPAKTHKE 3HAHUA, MOJIyYEHHBbIE HA JIEKIIMOHHBIX
Kypcax;
3) Pa3BuBaTh HaBBIKM J€JIaTh HAYYHO-OOOCHOBAHHBIE BBIBOJBI IO PE3YJbTaTaM
TEOPETUYECKHUX U KCIIEPUMEHTAJIBHBIX UCCIIEI0BaHM;
4) YmeTh BBIOMpATh METOJBl U CpPEACTBA PEIIECHUs MPAKTUYECKUX 3anad IpU
MCCIIEJOBAHUH MaTEPUAJIOB
5) Pa3Buth HaBbIKM NpU paboTe B KOJJIEKTUBE, CHOCOOHOCTh COBMECTHO PEIIATh
[IOCTaBJICHHBIE 33/1a4H
6) YuuThbCsi OpraHu30BbIBaTh U MPOBOJUTh SKCIIEPUMEHTAIIbHBIE UCCIEAOBAHUS C
IIPUMEHEHUEM COBPEMEHHBIX CPEICTB M METOJIOB, a TaKK€ NPEIACTAaBIATH U
OQOpMIISITh 3KCIEPUMEHTAJIbHBIE PE3Yy/IbTaThl, HAa OCHOBAaHUM IOJYYEHHBIX
pE3yJIBTAaTOB JIENATh BHIBOJBI M apTYMEHTHPOBAHO 3AIUIIATD UX

7) Hayuutbest dopMmynupoBaTh LeNM M 3aJauyd HAyYHBIX MCCIIEOBAaHUN B

COOTBETCTBUM C TEHACHLUSAMH U MEPCIEKTUBAMHU HAayYHBIX HCCIICOBAHUM, pa3BUTHS
OJICKTPOHHUKHU W HAHOJJICKTPOHUKH, a TAKKE CMCIKHBIX obOJiacTen HAayKHM W TCXHUKH,
CIIOCOOHOCTBIO OOOCHOBAaHHO BBIOMpATh TEOPETUYECKUE M HIKCIEPUMEHTaJIbHbIE

MCTOIbI U CPCACTBA PCILICHUA C(bOpMYHHpOBaHHBIX 3agay.

2. MecTto aucuuimiimHbl (Moayas) B crpykrype OIIOII BO

Kypc otHOCHTCA K BapuaTHBHON yacTH npodeccuonanbHoro nukna b1.B.OJ1.7.
W3yuenne AMCHUIUIMHBI Oa3upyeTcsi Ha 3HAHUAX, MOJTYYEHHBIX CTYICHTAaMHU IpH
u3ydeHun Kypco “OOmas ¢usuka”, “Breicimas matemaruka”, «MaTeMaTHUeCKHA
aHanu3y», “Xumus’, “KBaHTOBas MEXaHUKA’ ', THOCTPAHHOTO SI3bIKA.

W3yuenne AMCUMIUIMHBI Oa3upyeTcsi Ha 3HAHUSAX, MOJYYEHHBIX CTYACHTAMH MpH
u3ydeHun Kypco “OOmas ¢usuka”, “Breicimas matemaruka”, «MaTeMaTHUeCKHA
aHanu3y», “Xumus’, “KBaHTOBas MEXaHUKA ', THOCTPAHHOTO SI3bIKA.

3HaHMUs, OJyYEHHBIE CTYAEHTAMU MIOCIIE U3YyUEHUS AUCLUIIIMHBI UCIIOIb3YIOTCS



Jajee MNpU HM3YyYEHUU JUCHUIUIMH: «®Pu3MKa KOHJEHCHUPOBAHHOIO COCTOSHUSY,
«MeToapl UCCIEOBaHMsI MAaTepUaloB U CTPYKTyp», ‘“TexHoiorus marepuanoB
NEKTPOHHOW TEXHUKHM , “@Pu3MKa NOIYNPOBOAHUKOB”, «PDu3ndecKas XUMHUS
MaTepHUaIoB».

3. TpeboBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIMHBI (MOXYJIs):

ITponiecc ocBOEHMs AMCLUILUIMHBI HalpaBiieH Ha (OpMUPOBaHHE KOMIIETEHIMH B
coorBerctBur ¢ ®I'OC BO u no nanHomy HanpasiieHuto noarorosku (11.04.04):
- CnocoOeH BBINONHATP MAaTEMAaTUYECKYH0) U KOMIIBIOTEPHYIO  00paboTKYy,
MHTEPIIPETALMIO U aHaIu3 pe3yibTatoB uccienoBanuil (I1K-3) cuMHTHLIIALMOHHBIX
CBOMCTB.

CriocobeH MCIoNb30BaTh MOJIOKEHUS, 3aKOHBI U METOZBl €CTECTBEHHBIX HAYK U
MaTeMaTHKH JIJIS PEIICHHs 3a7ad HHKeHepHou aestenbHoctd (OITK-1):

I1.1IIpeacraBnsier aaeKBaTHYI0O COBPEMEHHOMY YpPOBHIO 3HAaHUW Hay4HYIO
KapTMHY MHpa Ha OCHOBE 3HAHMS OCHOBHBIX IIOJIO)KEHHUH, 3aKOHOB M METOJIOB
€CTECTBEHHbIX HayK U MaTEMaTHKU.

11.2. Ucnons3yer 6a30Bble TEOpETUUYECKUE 3HAHUSA (YHIAMEHTAIBHBIX Pa3/IeloB
o01Ieit 1 TeoOpeTHYeCKON (PU3UKH TSI peIeHHsI TPO(PECCHOHATLHBIX 3a/1a4.

11.3.BbIsiBIIsIeT €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0OJIEM, BO3HUKAIOIIUX B XO/1€
poeCCHOHATTLHON NI TEIbHOCTH, IPUBJICKACT /ISl UX PEIICHHUS COOTBETCTBYIOIIHIMA
(bu3nKo-MaTeMaTUUYECKUH anmapar.

Crioco0eH caMOCTOSITEIIBHO IMPOBOJUTH IKCIEPUMEHTAIBHBIC HCCIICIOBAHUS U
WCIIOJIb30BaTh TMPHEMbl OOpPaOOTKM M TPEJCTABICHUS IOJYYCHHBIX PE3YJIbTaTOB
(OIIK-2):

12.1 BpisBisieT eCTeCTBEHHOHAYYHYIO CYIIHOCTh TpPOOJIeM, BO3ZHUKAIOIIUX B
Xo0Jie TPO(HEeCCHOHATTLHOW NEATEIHHOCTH, MPEIaracT 3KCIEPUMEHTAIBHBIE METOIbI
WX pelIeHus

12.2. CaMOCTOSATEIHPHO TPOBOAHWT  JKCICPUMEHTAIBHBIC HCCIICIOBAHUS TI0
M3YYEHHUIO CBOMCTB MaTE€pPUANIOB AJIEKTPOHUKHU M HAHOIIEKTPOHUKH

12.3 Wcnonb3yeT npremMbl 00pabOTKH W MPEICTABICHUS SKCIEPUMEHTAIBHBIX
PE3yNbTATOB B YAOOHOM JUISl UX aHANIU3a U MHTEPIPETAIlUU BUC

ITepedyenb mIaHUpyeMbIX pe3yJbTAaTOB 00yUeHHs 0 TUCHUILINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH
MarucTtpaHT IOJDKEH HMMETh IPEACTAaBICHUE O KBAHTOBOM MEXAaHUKE, SACPHOU
¢bu3nKe, ONTHKE U CIEKTPOCKOIHH.
3HaThb OCHOBHBIE CHOCOOBI OOHApYXEHUS HOHM3UPYIOIIETO H3ITYYEeHHUS.
Paznuuarh cBolcTBa CHMHTWUISIIMOHHBIX JETEKTOPOB U YMETh UX HPUMEHATH IJIf

paarualiuOHHOTO KOHTPOJIA.



4. Coneprxkanue QM CHUIIMHBI (MOLYJIs1)

O0BeM IUCIUIUIMHEI COCTABIAET 3 3aUeTHBIX equHuIlbl, 108 yacos,
B TOM 4Hclie 48 yaca KOHTAaKTHOU padOTHI.
3aHATHS TPOBOASTCS TOJNBKO B OYHOH QopMme O0Oyd4eHHS C TNPUMEHEHHEM
JTUCTAHIIMOHHOTO KOHTPOJIS CaMOCTOSITEIbHON PaOOThI CTYACHTOB. DJIEKTPOHHOH W
JTUCTAHITMOHHOMW (opM 00YUEHUS HE TIPETyCMaTPUBACTCSI.
Ha npaktuyeckyro MOAroTOBKY OTBOAUTCA 36 ayauTOpPHBIX 4YacoB (BO BpeMs
BBITIOJTHEHUS MPAKTUYECKUX PaboT).

dopma NpOMEKYTOUHON aTTeCTalluu: 3a4€ET.



4.1. Conepma}me AUCHUINIJIUHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHLIX 3aHSATHI M OTBEJEHHOI'0 HA HUX KOJIHYECTBA

AKaJJCMU4Y€C€CKHUX 4YaCoB

Ne Paszgen pucuumiInHbl/TeMa Buasbl yueoHoii padoThl, ®DopMBI TEKYLLIET0
n/H § | BrIOYas caMOCTOATENBHYI0 padoTy 00yUarouuxcs, KOHTPOJIA
E § NPAKTHYECKYI0 MOATOTOBKY H TPYI0eMKOCTh (B YyCneBaeMoCTH; 3
" g2 qacax) Dopma IPoMeKYTOUHOM
? § E i KonrakTHasi padoTa npenoaasareJisi ¢ arrecranud
% E g E 00y IIHMHUCS % g (no cemecmpam)
o | 8| % 3'S
/M E g Jlexknuu Cemunapckue/ | Koncyuan E 2
Q E npaKTHYecKHue/ | Tamuu [g
= Ja6opaTopHbIe =
3aHATHUSA o
1 2 3 4 5 6 7 8 9 10
BBenenue, TexHuka Oe30macHOCTH Ipu padore Ha| 2 8
obopynoBanuu UI'X CO PAH
1 | Tema 1. @DOTOIOMUHECIICHTHAS  CIIEKTPOCKOIHUS: | 2 2 8 12 | CobecemoBanue
HN3MCPCHUC CIICKTPOB JIOMUHCCIICHIIUN TBECPABIX TCII.
2 | Tema 2. H3mepeHue 51eKTpOPHU3MUECKUX TapameTpoB| 2 6 8 12 CobecenoBanue
MOJIYTIPOBOTHUKOB.
3 | Tema 3. CrieKTpbl NOTJIOUICHUS JAHTAHOUIOB B propuaax | 2 4 8 12 | Cobecenopanue
4 | Tema 4. M3yueHue METO/10B raMMa-CIIEeKTPOMETPHH 2 6 8 19
kpucrtamia Nal-Tl. CobecenoBanue
5 | Tema 5. TepmonromuHecueHnus kpucramios LiF:Mg,Ti. 2 8 6 8 12 CobecenoBanue
3auer
KOnTpons




KCP

HToro yacos 108 48 60
4.1. IlnaH BHeayJAUTOPHOH cAMOCTOATEIbHON PadoThl 00yUYAIOIIUXCS MO JUCHUIIINHE
CamocrosiTenpHas paboTa 00yJaromuxcs V4eGHOMETOANYECKO

e obecrieyeHue

Cemectp Hassanue pasyena, Tembl Buj caMocTOATENBHOH|  Cpoxu TpynoemrocT | ypepoynoe cpencTBo COCOsTTeTL O]
BBIITIOJIHCHUA
paboTsI (uac.) paboThI
Temsr 1-5 4YTEHHE B reucnne [1-2]
2 JUTEpaTYpEL O Teme | CeMeCTDa 60 CobGecenoBanne
OO6muit 00beM caMOCTOATEIbHOM PabOTHI O JUCHUILTUHE (Yac) 60




4.3. Coagepxanmne yueOHOro MmaTepuaJjia

Tema 1. ®OTOJIOMHHECIEHTHASI CHEKTPOCKONHS: W3MepeHHe CIIEKTPOB
JIIOMUHECIEHIIUU TBEPbIX Tell.

OsHakoMJIeHHE C METOJOM (DOTOIFOMHUHECIIEHTHOM
U3MEpEHHs CIICKTPOB JIFOMUHECIICHIIMU TBEPABIX TEN MPU 00Jy4eHHU X (OTOHAMH B
yIbTPadUOIETOBOM 00IACTH CIIEKTPA.

Tema 2. U3mepenne 3/1eKTpoPU3NIECKUX NAPAMETPOB MOJTYNPOBOTHHKOB.

OrmnpezeneHne THIIA IPOBOAUMOCTH, YISIBHOTO IEKTPHYECKOTO CONPOTHUBICHHS,

IIOJABUXKXHOCTH

BpPEMEHHU

JKA3HU HOCUTEIIEN

3apsgaaa B

CIICKTPOCKOIIMKN IIYyTEM

obpasmax

IMOJIYIIPOBOAHUKOBOI'O KpPEMHUA U HU3YUYCHHUC 0a30BEIX TCOPCTUYCCKHUX OCHOB

MPHUMCHACMBIX MCTO/IOB.

Tema 3. CieKTpbI NOTJIOMIEHUS JTAHTAHOUA0B B TOpUIaX
W3mepeHne CHeKTpoB IMOTJIOIEHUS! TPEXBAICHTHBIX JAHTAHOUAOB B KpHCTaIax
¢dbropunoB Ha cnekrpodoromerpe Perkin Elmer Lambda 950 ¢ comocraBnenuem c
M3BECTHBIMU TOJIOKEHUSIMH  ypOBHEH.
Tema 4. U3yuenune MeTo10B ramma-cnekTpomerpuu kpucramia Nal-Tl.
H3ydeHre OCHOBHBIX XapaKTEPUCTUK CHUHTHIUISIIMOHHOTO JETEKTOpa Ha OCHOBE

kpucrasia Nal-Tl.

Tema 5. Tepmomomunecuenust kpucrauion LiF:Mg,Ti.

Heo0xoaumo
MOHHU3UPYIOIIETO

OCBOUTDH
H3JTy4YCHUA C

METOAUKY HU3MCPCHUA

MOHOKPHUCTAJUNIMYECKHX JAeTeKkTopoB J(TT-4.

HCIIOJIb30BaHHUEM

OTJIONIEHHOMN
TBEPAOTEIbHBIX

JIO35L

4.3.1 IlepeyeHb CEMHHAPCKUX, NPAKTHYECKUX 3AHATHH M JIa0OPATOPHBIX

padot
Ne Ne paznena u HanmenoBanue cemuHapos, TpynoemkocTs OneHouHbIe
n/m TEMBI MPAKTUYECKUX U JTaOOPaTOPHBIX (uacsr) CpencTBa
TUCIIAILINHEI pabor
(Moyms)
1 2 3 4 5
1. DOTOJIFOMUHECIIEHTHAS
CHEKTPOCKOMUSI: U3MEpEeHHe CobecenoBanue.
Pasnmen 1. P P 16/19 A
CIIEKTPOB JTIOMUHECIICHITNH Dkcnpecc-onpoc
TBEPJBIX TEI.
2. N3mepenne 31eKTpohU3nIecKux CobecenoBaHue
Pasen 2 P pod 14/16 lOBaHIe.
MapaMeTpoB MOIYIPOBOIHUKOB. Dkcnpecc-onpoc
3. CnekTpbl MOTJIOMIEHUS CobOecenoBanue
Pasgen 3 P 14/14 A )
JAHTaHOUOB B (hTOpUIaX Dkcnpecc-orpoc
4 N3yuenne MeToa0B raMma-
Paznen 4 criekTpomeTpun Kpuctauia Nal- 13/14 Cobecenopanne.
I DKCIpecc-onpoc
5 TepmontoMuHECICHITAS CobOecenoBanue
Paznien 5 P o : 15/14 A '
kpuctaios LiF:Mg,Ti. DKCIpecc-0Ipoc




4.3.2. Ilepeyenbp TeM (BONPOCOB), BBLIHOCHMBIX Ha CaMOCTOSITeJIbHOE

U3y4YyeHHe CTYyJeHTAMHM B paMKax caMocTosiTeJbHO padoTsl (CPC)

4.4. MeToauyeckue yKa3aHWsi M0 OPraHM3aLMU CAMOCTOSITEIbHOH PadoOTHI
CTY/1€HTOB

CamocrosarenbHass paboTa CTYyIEHTOB B paMKax HM3y4eHHA JTaHHOU
JUCLIUILINHBI

periaMeHTHpyeTcsi o0muM rpagukoM yueOHOM pabdoThl, MperycMaTpUBAIOLINM
IIOCEIEHUE MPAKTUYECKUX 3aHATHM U PETYJIPHOE BBINOJIHCHHME 3aJaHUM IO HUM,
BBITTOJIHEHUE CAaMOCTOATEIBHOM paboThI

[Ipy opranmzanuu caMOCTOATENBbHOM paboOThl MO JUCHUILIMHE «MeToibl
00pabOTKH IKCTIEPUMEHTAILHBIX TaHHBIX)» CTYJIEHTY CIIeIyeT:

1. BHMMaTenbHO U3Y4YNUTh MaTEpUaIbl, XapaKTEPU3YIOIUE KypC U TEMAaTUKY

CaMOCTOSITEJILHOTO HW3YYEHMs, UYTO M3JO0KEHO B Yy4eOHOW JuTeparype 10
JUCLUIUIMHE. DTO NO3BOJIUT YETKO IPEICTaBUTh, KaK KPYr M3y4aeMbIX TEM, TaK H
TITyOMHY MX TIOCTHKEHHSL.

2. CocraBuTh NOAOOPKY JUTEpaTypbl, JOCTATOUYHYI Ui  M3Y4YEHUs
npeajgaraéMplx TeM. B mporpamMme JIHMCHUIUIMHBI IPEICTaBICHbl OCHOBHOM WU
JOTIOJIHATENBHBIA CIIUCKU JUTEepaTypsl. OHM HOCAT PEKOMEHJIATENIbHBIM XapakTep,
9TO O3HAYAET, YTO BCEr/la €CTh JINTEpaTypa, KOTOpas MOXET HE BXOJIUThH B JAHHBIN
CIIMCOK, HO sIBJIsI€TCS HEOOXOIUMOM A1l ocBOeHMsI TeMbl. [Ipu 3ToM cienyer uMeTh B
BUIY, YTO HYXXHA JIUTepaTypa pa3IMYHBIX BUAOB: YU4€OHHKH, Y4eOHbIE M y4eOHO-
METOAMYECKHUE [T0COOUS; IEPBOMCTOUHUKU, MOHOTpad 1K, COOPHUKH HAYYHBIX CTaTeH,
myOJIMKaluy B XKypHAIax, JII0OOH SMIMPUYECKUN MaTepHai; ClipaBoYHas JIUTepaTypa
— DJHIMKJIONEAWH, CJIOBAapH, TEMaTUYECKHE, TEPMHUHOJIOTMYECKHE CIPABOYHMKH,
PaCKpBIBAIOIINE KATETOPUAIBHO-TIOHATUMHBIN anmnapar.

3. OcHOBHOE cozep)kaHUe TOW WJIM MHOM MpOoOJeMbl clenyeT ySACHUTh, U3ydas
y4eOHYIO TUTEpaTypy.

4. AOcomoTHOE OOJBIIMHCTBO MPOOJEM HOCHUT HE TOJBKO TEOPETHUECKUi,
YMO3pPUTEIbHBIA XapaKkTep, HO CaMbIM HEMOCPEACTBEHHBIM 00pa3oM BBIXOISAT Ha
KU3Hb, OHU TECHO CBS3aHbl C TNPAKTUKOW COLMAIBHOIO Pa3BUTHS, IPEOIOJICHHUS
MIPOTUBOPEYUN U CIIOKHOCTEW B 00LIECTBE. DTO MPEANOIAracT HAIUYUE y CTYJEHTOB
HE TOJIBKO 3HAHUS KaTerOpUH U NOHATHH, HO U YMEHUS HMCIIONIb30BaTh UX B KaUe€CTBE
MHCTPYMEHTA JUIsl aHAJIM3a COLIMATIbHBIX Mpo0ieM. VIHbIMU ClIoBaMU, CTYAEHT JOJIKEH
coBeplIaTh COOCTBEHHbIE, MHTEJIEKTYyalbHbIE YCHUJIMS, @ HE TOJBKO MEXaHUYECKH
3ay4MBaTh MOHATHUS U MOJOKEHHUS.

5. CooTHECEHHE M3YYEHHBIX 3aKOHOMEPHOCTEH C >KM3HBIO, YMEHHE IOCTUIaTh
AQHAJIMTUYECKOTO 3HAHUS MPEANoJaraeT y CTyJeHTa MUPOBO33PEHUECKON KYJIbTYpBHI.
DOopMyIMpPOBaHUE BBIBOJOB OCYILECTBIISETCS, IPEXKIE BCETO, B IPOLIECCE TBOPUYECKOU
JMCKYCCUHU, TPOTEKAIoMIel ¢ COOMI0ICHUEM METOJOJOTUUECKHX TpeOOBaHU K
Hay4YHOMY IIO3HAHMUIO.

YreHune TekcTa yueOHUKA

1. Tekct HEOOXOIUMO YUTATh BHUMATENBHO - T.€. BO3BPAIAThCS K HEMOHSTHBIM
MECTaM;

2. TexcT HEOOXOMMO YHTATH TIIATEIHHO - T.€. HUUETrO HE MPOIMYCKATh;

3. TekcT HEOOXOIMMO YUTATHh COCPEIOTOUYCHHO - T.€. TyMaTh O TOM, YTO BbI YUTAETE;



4. TexcT HEOOXOIUMO YUTATh JO JIOTHYECKOTo KOHIA - ab3ala, maparpada, pasaena,
TJIaBbI U T.11.;

5. CoCcTaBUTH JIOTHYECKYIO CXEMY MaTepPHAIIOB yI4CeOHHKA,;

6. OTBeTHUTH HA BOIIPOCHI ISl CAMOIIPOBEPKH B KOHIIE TTaparpada.

CocTaBUTh JIOTHYECKYIO CXEMY JICKITUT

Jlornueckasi cxema JIEKIIMH COCTABJSIETCSl B TPOM3BOJIBHON Trpaduyeckoil ¢popme: B
BUzie OJIOK-CXEMBbI, MEHTAIBHON KapThl, C HCIIOJB30BAaHHEM CpPEICTB HH(pOrpaduxu
wim 6e3. Marepuaisl JISKIIUN TOJDKHBI OBITH 0053aTENIbHO OMOIHEHB MaTepHaIaMu
y4eOHOI TUTEepaTypHl.

2.

4.5. [IpumepHasi TeMATHKA KYPCOBBIX Pa0d0T (MPOEKTOB) (MPHU HAJIMYMH)
KypcoBbie paboThl HEe TUIAHUPYIOTCA.

5. YueOHO-MeTOAM4YecKOe U MH(OPMAIMOHHOE oOOecneYyeHHe TUCHUILIUHBI
(MoayJis):

@) nepeyeHsb JINTepaTypbl

a) OCHOBHas JUTepaTypa

1. Meroasl BBIpAIIMBaHUA ¥ HCCICAOBAHUS KPUCTAUIMYECKUX MaTEpUAIIOB
[Teker] : mab. npaktukym / Upkyt. roc. yu-T, ®us. ¢ak. ; pen. E. A. Pamxabos
; peu. B. B. Akumos. - Upkyrck : U3n-Bo UT'Y, 2012. - 82 c. (10 3k3.)

2. IanmaeB, A. A. OcHoBBl ¢usnyeckoro matepuaioBeneHusi [Tekcrt] : yueO.
mocobue : B 2 4. / A. A. lllanaes ; pem.: B. B. Akumos, A. A. TI'aBpmiox ;
Upkyrt. roc. yu-1, Poc. akan. nayk, Cub. orn-uue, Mu-T reoxumuu um. A. I1.
Bunorpanosa. - Upkyrck : M3a-Bo Upkyt. roc. yH-ta, 2013 - . - (Meroas!
AKCIICPUMEHTAIbHON (DU3UKH KOHACHCHUpPOBAHHOTO cocTostHus). Y. 1. - 2013. -
159 c. (10 5k3.)

3. amaeB, Anekceit AnexkcaHapoBud (KaHi. ¢u3.-MaT. HaykK, cHC) OCHOBBI
¢usnueckoro marepuanoBereHus [Tekcr]: y4ue6. mocobue : B 2 u. / A. A.
[lanaes ; pen.: B. B. Akumos, A. A. I'aBpumok. - Upkyrck: M3a-so Upkyrt.
roc. yH-Ta, 2013 . 4. 2. - 2014. - 175 c. (10 2K3.)

4. HMennpuk, P. FO. Beenenne B (u3uKy CHMHTWIIATOPOB - 1 [DIEKTpOHHBIH
pecype] : yueb. mocodue / P. YO. enapuk. - DBK. - Upkyrck : U3n-Bo UT'Y,
2013. - Pexxum nocryna: 943 "bubaunorex". - Heorpanuu. noctym. - ISBN 978-
5-9624-0884-2

6) [ononHuTenbHAs IUTEPATYypa:

1. TexHomoruu MaTepuanoB JUisi MUKPO- MU HAaHODJEKTPOHUKH [DIEKTPOHHBIN
pecypc] : yueb. mocobue. CxopoboraroBa, 3yopurikuii, [lerpoB, Ceménor - IBK. -
Upkyrck : U3n-Bo UT'Y, 2009. - Pexxum goctyna: Y3 "bubmmorex". - Heorpanuu.
JOCTYII.

2. Erpanos A. B. B3aumojelicTBHe MOHH3UPYIONIMX HU3ITyUYEHUH C BEIICCTBOM
[DnexkTpoHHBIH pecypce]: yueb. mocodue / A. B. Erpanos. - 9BK. - Upkytck : U3a-Bo
NIy, 2013. - Pexxum gocryma: DU3 "bubmmotex". - Heorpanud. mocrym. - ISBN 978-
5-9624-0884

3. Illackomsckas, M. II. Kpucramiel [Tekct] : Hayunoe wsnmanue / M. II.
[Mackonbcekas. - [lepe-pad. uza. - M. : Hayka, 1978. - 207 c.

4. Miomnep, ['eopr. BelpammBanue kpuctaiiaoB u3 pacmiaBa [Tekcr]



KOHBeKIMsI W HeomgHo-poxHoctu / I'. Mromrep ; Ilep.c anrn.A.B.Byns;llon
pen.B.W.ITonexaea. - M. : Mup, 1991. - 149 c. : mi. ; 24cm. - ISBN 5030021019 : (B
nep.):2.50 p. Oubmmorp.:c.140-144 (206 na3ss.).-[Ipenm.-umen.ykas.:c.145-146.-
ITepeBox wm3m.:Convection and inhomogeneities in crystal growth from the
melt/G.Muller (Berlin etc.).

5. bompmiakoB, Amnatonuii ®emopoBud. DU3MKO-XUMHUYECKHE CBOMCTBA
kpuctaioB [Teker] : yd.mocobue s crya.xumud.crern.yi-ta / A.®. bonbmiakos,
A.O. Imutpuenko, H.B. Bap-namos. - Capatos : U31.CI'Y, 1991. - 108 c.

6. IlaBnuHckuii, ['ennii BennamuHoBuy. @HU3UKa PEHTTEHOBCKOTO H3ITY4EHUS
[DnexTponHsbIit pecypc] : ¢0. 3amau / I'. B. [TaBmunackuii ; Upkyrckwuii roc. yH-T, Hayd.
0-Ka. - DIEKTPOH. TeK-CTOBbIe naH. - Upkyrc : U3n-Bo Hb UI'Y, 2005. - 1 1. onr.
muck (CD-ROM); 12 cm. - (Tpy-mer yuenbix HMI'Y). - Cucrtem. TpeboBaHus:
nporeccop Pentium I u Bemme; O3Y 64 MO ; ome-pamn. cucrema Windows
95/98/2000/XP ; CD-ROM mnpusox ; nporpamma Adobe Acrobat Reader 3.0 u Bbiie ;
MBIIIIb. - 3arjl. C 3TUKETKU JUCKa. - (B KOP.)

7. byrarun, IlaBen IOpbeBuu. XuMmuyeckass (uU3MKa TBEPIOTo Tena
[DnmekTpoHHEIH pecype]: yueb. st cTyad., o0yd. mo Hanp. 511700 "Xumus, pusuka u
Mexanuka matepuainos" / I1. FO. byrsrun. - 9BK. - M. : U3a-so MI'Y, 2006. - 273 c.
- Pexxum nmoctyma: DneKkTpoHHBIN Yn-TanbHBIN 3a1 "bubmuorex". - 2 mocryna. - ISBN
5-211-04970-5

8. [Illyka, Anekcanap AuekcaHapoBud. HaHOAIEKTpOHUKA [DIIEKTPOHHBIN
pecypc] : yueb. mo-cobue it CTy. By30B, 00y4. MO Hampasi. moArotoBku "IIpuki.
matemaTtnka u pmsuka" / A. A. lllyxka. - 2-e m3xa. - OBK. - M.: bunom. Jlaboparopus
3nanuii, 2012. - (Hanorexnosnorum). - Pexxum poctyma: OU3 "bubnuorex". - 15
noctym. - ISBN 978-5-9963-1055-5

9. ®wunaués, Amnartonuii MuxaitioBud. TBepaoTenbHas (POTOIIEKTPOHHUKA.
®dusnueckrue OCHO-BbI [DJIEKTPOHHBIN pecypc] : ydeld. mocobue ais CTyA. BY3OB,
o0yu. mo wHamnp. mnoaror. 200200 "Onrorexunuka", 200600 "dotoHuka u
onrtonHpopmatuka" u omnrtudy. crern. / A. M. @umaués, . U. TayOkun, M. A.
Tpumenkos. - 2-e u3f., ucnp. u jpom. - OBK. - M. : ®usmatkuura , 2007. - 384 c. -

Pexxum moctyna: DneKTpOoHHBIN ynTanbHbIi 3a1 "budmmorex". - ISBN 978-5-89155-
154-1

10. BacunmeeB A.H., Muxaiimua B.B. Bsemenue B CHEKTPOCKOIHIO
manexTpukoB. Yacte II. Bropuunble mnpomeccel: YuebHoe mnocobue. - M.:

VYuusepcurerckas kaura, 2010. - 238 c¢. Pexxum nocryma: ObC "Eamnoe okHo". -
Heorpanuu. noctym.

11. Ontuueckue cBoiictBa kpucramuioB [Tekcr] /A.®.KoHcTaHTHHOBa,
b.H.I'peuymnukoB, b.B.bokyrs, E.I'.Bamsmko; PAH,UH-T kpucramiorpaduun. -
Munck : HaByka 1 ToxHika, 1995. - 302 c.

0) nepuoouueckue uz0anHusL:

-HET HEOOXOIUMMOCTH

8) CRUCOK A8MOPCKUX MEMOOUHECKUX PA3PAOOMOK
- CTaHJapTHBIE CePBUCHI T100abHOM cetn MuTepHeT (Mozilia Firefox);

- CTaHJapTHBIE CpeAcTBa s Tmokaza mpeseHTarmuit (OpenOffice wu/umm
LibreOffice);



- cTaHzapTHeIE cpeacTBa s ureHus nyonukanuii (Foxit PDF Reader min Adobe
Reader DC).

Bce ykaszanHble BbIlI€ IPOrPAMMHBIE IIPOLYKTHI SIBJIIOTCS IPOINPUETAPHBIMUA U
MOTYT OBITh CKauaHbl U YCTAaHOBJIEHBI Ha JIF000M KOMIBbIOTEP ¢ OPHUIMATIBHOIO caiiTa
OecriaTHO U 0€3 3aKJIIOYEHUS OT/IENIBHOTO JIMLIEH3UOHHOIO JOTrOBOPA.

T) 6a3vl OAHHLIX, UHDOPMAYUOHHO-CNPABOYHBIE U NOUCKOBbIE CUCTEMDL
. Hayunas »nexrponnas Oubauorexka eLIBRARY.RU, 6omee 10
MOJTHOTEKCTOBBIX BEPCUI HayYHBIX KypHAJIOB [0 TEMAaTHKE Kypca
. WudopmannonHas cucreMa JIOCTya K POCCHHCKUM (PU3HUECKUM

x)ypHanaMm u o63opam BUHUTU (http://www.viniti.ru)

. ApxuB Hayunsix kypHanoB JSTOR (http://www.jstor.org.)
. DU3 «bubauorex» https://isu.bibliotech.ru/

. OBbC «Jlanw» http://e.lanbook.com/

. 3bC «PyxkonT» http://rucont.ru

. OBbC «Aiibykex» http://ibooks.ru

6. MaTepuabHO-TeXHUYECKOe o0ecredeHne TUCHUIIMHBI (MOAYJIs):
6.1. YueOHo-s1200paTOpHOE 000pYyAOBaHuUeE:

Metoanyeckum opopmileHHEM Kypca SBISETCS UCIOIb30BaHUE COBPEMEHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHI: HHPOPMALMOHHBIX (JIEKIIMK M Tpe3eHTanmu B Power
Point), mpoekTHBIX  (MyJabTHMeIWa, BHICO, JOKYMEHTAJIbHbIC  (HIBMBI),
IMCTaHIIMOHHBIX. BHeApeHne riio0anbHON KOMIBIOTEPHOW CETH B 00pa3oBaTeIbHBIN
Ipolecc N03BOJIsIeT 00ECeYUTh JOCTYIHOCTh IHTEepHEeT-pecypcoB.

Marepuanbl: Hay4YHBIE CTaThH W MOHOTpadUU W3 PEIEH3UPYEMBIX KypHAJIOB,
paccMaTpUBaIOLIME COBPEMEHHBIE OXO/IbI U UCCIIEIOBAHUS B (PU3HKE MIIa3Mbl

6.2. [IporpammHoe obecnevyeHue:

6.3. Texun4yeckune 1 ITEKTPOHHBIE CPEICTBA:

AyIUTOpHBIE 3aHATHS TIPOBOJATCS B MHTEPAKTUBHOW (DOpMeE C MCIIOIb30BAaHHEM
MyJIbTUMEANHHOTO oOecnieueHus (HOyTOyK, IPOEKTOp).
st 00paOOTKM TOJMYYEHHBIX B XOJI€ JKCIIEPHUMEHTA JaHHBIX Ha TMPAKTHYECKUX
3aHATUSAX B JJabopaTopuM Kadenpbl UMEIOTCS KOMIBIOTEPHI C COOTBETCTBYIOLIMM
MIPOrpaMMHBIM 00eCTIeYeHUEM.

JlaGopaTtopHoe o0OopynoBaHHE (JOCTYIHO B paMKax corjiameHus o ba3oBoii
kadenpe skcrnepumentanbioi ¢uszuku UI'X CO PAH na ¢usudeckom dakynbrere
UT'Y): cnekrpodoromerp Perkin-Elmer Lambda 950, cnekrpodroopumerp LS-55,
HU3KO(OHOBAs YCTaHOBKa [0 TaMMa-CIIEKTPOMETpuH, JByXKaHaiubHbIM ALl
paboune 0Opa3Ibl.

7. O6pa3oBaTe/ibHbIEC TEXHOJIOTHH:

* lHTepakTUBHBIE JIEKLIUU
* ['pymnmoBeie 1ucKyccun
* [Ipo6nemHOe 00yueHue
* UccnenoBaTenbckie METO/IBI B 00yUEeHUH
» O0yueHue B cOTpyJHHUYECTBE (paboTa B rpymIie)


http://www.jstor.org/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

* AHaJIM3 CUTYyallui U UMUTALIMOHHBIX MOJIENei
B yuebGHOM mporiecce UCIOIb3YIOTCS KaK aKTHBHBIC, TAaK MHTCPAKTHUBHBIC
(hOpMBI IPOBEICHUS 3aHATUH.

WuTepakTuBHBIE POPMBI BKIIOYAIOT B CEOSL:

* Jlexnuwu;

* TBopueckue 3a1anus B popMe U3I0KEHUS IPOOIEMHOT0 MaTepHaa;

e ['pynmoBble OLIEHKM W B3aMMOOLIEHKHM: a HMEHHO pELeH3UPOBaHUE
CTY/ICHTaMH BBICTYIUICHHH JPYT IpyTa.

AynuTOpHBIE 3aHATHSA MPOBOJATCS B HHTEPAKTUBHOM (opme cC
UCIOJIb30BaHUEM MYJIbTHMEIUHHOTO obecriedeHust (HOyTOYK, MPOEKTOP).
[Ipe3eHTanyy MO3BOJIAIOT KAYECTBEHHO WLIOCTPUPOBATh ayAUTOPHBIE
3aHATUS ~ cxeMamu,  (GopMmyJgamMH,  YepTeKaMH, PHCYHKAMH H
CTPYKTYpUpPOBaTh MaTepHall 3aHsATHs. OJEKTPOHHAs Mpe3eHTalus
MO3BOJISIET OTOOPA3UTH MPOLECCH] B IMHAMHKE, YTO YIYYIIaeT BOCIIPUATHE
MaTepuana.

CamocrosTenbHas paboTa BKIIOYAET B ceOs:

*  (QopmymupoBaHue  MpPOOJEMHBIX  BOIPOCOB B  pe3yibTare
CaMOCTOSITEJIbBHOTO M3YyYEHUS TEMBl C IPUBICYEHUEM OCHOBHOM H
JOTIOJIHUTEIIBbHOU JINTEPATYpHI;

* [IOMCK HayYHO-TEXHUYECKOM MH(pOpMAMU B OTKPBITBIX MCTOYHHUKAX C
LENbI0 aHANIN3a U

BBISIBJICHUS KJIFOUEBBIX OCOOCHHOCTEH;

* KOHCIIEKTUPOBAHUE;

ITpu HEeoOxoauMOCTH, B Iporiecce paboThl Hall 3alaHUEM, CTYJIEHT MOXET
IIOJIYYUTh UHAUBUYAIBHYIO KOHCYJIBTALUIO Y IIPETO1aBaATEIS.

[Ipu ocCBOGHMHM AMCIUIUIMHBI HCIONB3YIOTCS CIEAYIOIIME COYETAaHUs BHJIOB
yuebHOl paboTel ¢ MeTomamMu U (opMaMH aKTHBH3AIMU TO3HABATEIHHOM
NESTeIPHOCTH  0akajJaBpOB Uil JOCTWIKEHHUS 3allJIJaHUPOBAHHBIX PE3YJIHTATOB
oOyueHus: 1 GOPMUPOBAHUSA KOMIIETEHIIMI: Ha JIEKIIMOHHBIX 3aHATUAX — JTUCKYCCHH,
IT-mMeTonpl, uHAMBHIyalbHOE oOOyuyeHHE U OOy4YeHHE Ha OCHOBE OIBITA; Ha
nabopaToOpHBIX 3aHATHSIX — JUCKycCcHs, paboTa B KOMaHAe, WHAMBHIyalbHOE
o0ydeHue, o0yueHne Ha OCHOBE OIIbITa, UCCIIEIOBATEILCKUI METO/I.

Jns  [OCTHIKEHWs  TOCTAaBJICHHBIX  IeNiell  TpernojaBaHusl  AUCHUILUIMHBI
peanu3yroTces CIeAYIOIINe CPECTBA, CIOCOOBI U OPTaHU3AIMOHHBIE MEPOTIPHUSITHSI:

- H3yYEHHE TEOPETHMYECKOr0 Marepuaia AUCHUIUIMHBI Ha JIEKUUIX C
WCIIOJIb30BAaHUEM KOMIBIOTEPHBIX U HMHTEPAKTUBHBIX TEXHOJIOTHH;

- CaMOCTOSITEIbHOE U3YYEHHE TEOPETUYECKOr0 MaTepuana JUCHUIUIMHBL C
ucronb3oBaHueM HWHTepHET-pecypcoB, HWH(POPMAIMOHHBIX 0a3, METOAUYECKUX
pa3paboTokK, creruanbHON y4eOHOI 1 HaydHOH TUTepaTyphl,

- 3aKpeIUICHHE TEOPETHYECKOT0 MaTepHuayia MPU TMPOBEIECHUU JTaOOpPaTOPHBIX
3aHSATUNA C HCIIOJIB30BAHHEM JEMOHCTPAIMOHHOTO W HAMNSIIHOTO (TpadUyeckoro)
MaTepHualoB, CIIENUATBHON JTUTEPATYPBI.

- TIPAKTUYECKHE 3aHATHUSA Ha JNEHCTBYIOIIUX JKCIEPUMEHTAIBHBIX yYCTAaHOBKAaX B
HUT'X CO PAH c npumeHeHHEM pealbHBIX O0BEKTOB sl HCCIICIOBAHUM.

8. OuneHouHble MaTepHaabl ISl TeKYIIEro KOHTPOJSI M NPOMEKYTOYHOM
arrecTaluu



®onn oneHoUHBIX cpeacTB (POC) mpeacTaBiIeH B MPUIOKCHHUH.

8.1.1. OueHouHble cpeacTBa ISl BXOJAHOIO KOHTPOJIS

Jlis u3y4eHusi JaHHOTO Kypca 0OyJaroImuiics JOHKEH 3HAaTh OCHOBBI MHPOPMATHKH,
YMETh TOJIb30BAaThCS KOMIIBIOTEPOM Ha TIPOJBUHYTOM YPOBHE, MPOCIYIIATh
noApoOHYI0 TEXHUKY Oe3omacHOocTH Tpu paboTe €O CIOXKHBIM  IH(PPOBBIM
000pyI0BaHUEM.

8.1.2. OueHouHbIe CpeACTBA TEKYIIETO KOHTPOJIS

Texkymuii KOHTPOJb YCIEBAaEMOCTM MaruCTPaHTOB OCYILIECTBISIETCS BO BpeMs
71a00paTOPHBIX 3aHATUH B XOJi€ COOECENOBAaHUI CO CTYACHTAMH IPU BBIOJIHEHUH
UMM [IPaKTHUECKUX 3aJJaHUH.
3amanus U1 IPaKTUYECKUX paboT U KOHTPOJIbHBIE BOMPOCHI K HUM yKka3zaHnbl B @OC.
Jis Toro, 4roObl YCHEUIHO 3allMTUTh PabOTy HEOOXOIMMO IPEeNOCTaBUTh
MIO/AITOTOBJIEHHBIN COTJIaCHO MPUIIOKEHHUIO 1 0TUeT 1o paboTe, MPOBECTU €r0 3ALIUTY:
00OCHOBaTh LIENM W 33JayM, MOCTaBJIEHHblE B paboTe, a Takke OOOCHOBAHHOCTH
MPUMEHEHUSI TOTO WM HHOTO 3KCIEPUMEHTAIbHOIO O0O0pYAOBaHHUS, METOJIOB U
noaxon0B. OOBSACHUTH MOJY4YEHHblE B paboTe pe3yibTaThbl, CONOCTaBUTh HX C
JUTEpaTypHbIMU JaHHBIMU. Taxke HE0OX0IUMO OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
OTBerT He JOKEH ObITh (popManbHBIM, OH 00s3aH OBITH JOKa3aTeldbHbIM. Tarke
MIOCTABJICHHOMY BOIPOCY HEOOXOAWMO TIPUBECTH TpeOyeMmble aHATUTHUECKUE
BBIKJIAJIKM, I'padUyecKkue IOCTPOEHUS] W pacyeT YHMCIOBBIX 3HAUYEHUI BEIMYUH.
CripaBeJIUBbIM SIBJISIETCSI KPUTEPUM: 3aJlaHUE 3aCUMTHIBAETCS, €CJIM IPUBOJIATCSA
OTBETHl HAa BCE BONPOCHI TEMbI U MPEAOCTABICH U 3allUILEH OTUYeT IO J1abopaToOpHOH
pabore.

8.1.3. OueHouHble cpeACTBa AJI IPOMEKYTOUHON aTTECTAllUU
Marepuansl Ajis NPOBEACHUS TEKYIIETO W MPOMEKYTOUHOIO KOHTPOJS 3HAHMM
CTYJICHTOB:

ITpuMepHBIA COUCOK VCTHLIX BOIPOCOB:

1. Yro Takoe 3ampelleHHas 30HA, C 4YE€M CBA3aHO €€ IIOABICHUE B
MIOJIyTIPOBOAHMKAX U AUINIEKTPUKAX?

2. Or 4ero 3aBHCUT CBETOBOM BBIXOJ CLUHTUILIATOPA

3. Ilpunnun pa6ots! JIIP cnekrpomerpa

4.  lloHsATHE aMIUIMTYIHOTO CIIEKTPA UMITYIbCOB

5. Meroabl U3MEpEeHUs: ONTUYECKUX CIEKTPOB (M3JIyueHHsl, TOIIOMIEHUS,
BO30YXJI€HU).

Ilpunoscenue 1
1) Crpykrypa oT4eTHON pabOTHI:
TUTYIBHBIN JUCT.
Llenb 1 3a1aun paboOTHI
OKcliepUMEHTalbHbIE JIaHHBIE, BBIPAXEHHbIE B IpaUYeckoM M TaOIUUYHOM
MPEJCTaBICHUH, C OIIMCAHUEM UX B TEKCTE
OO6cyxaeHne SKCIepUMEHTAIBHBIX TaHHBIX



BBIBOI[I:I 10 S3KCIICPUMCHTAJIbHBIM JJaHHBIM

OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI

Otuer no npakTu4eckoii padore Nel
@DOTOIIOMUHECLIEHTHAS CIIEKTPOCKONUS: U3MEPEHUE CIIEKTPOB JIIOMUHECLIEHLIUU
TBEP/bIX TEJ.

Ilesib padoThI: ONUCHIBACTCA LENb PAOOTHI

3ajgaum: onuckeIBaeTCs 3a/1a4a pabOTHI
O0opyaoBaHHe: IPUBOIUTCS UCIOIB3YyEMOE AJIS SKCIIEPUMEHTa 000PYL0BaHHE

1. llopsinok padoTsI
OmnwuceiBaeTcst MOPSIOK pabOTHI.
2.  JKcnepUMeHTAJbHBIE Pe3yJIbTaThI
[TpuBoAATCS SKCIIEPUMEHTATIBHBIE PE3YNIbTaThl B TpapUuecKoM U TaOIMIHOM
npeacraBieHud. Takke HEO0OXOAMMO ONHCaTh IIOJyYEHHBIE CHEKTPhI, yKa3aTh
XapakTep HaOII0/1aeMbIX 3aBUCUMOCTEH.
3. OO0cyxnenue pe3yjbTaToOB
B cootBercTBHM ¢ 3amadamMu pabOTHI B 3TOM paszelie MPOBOIUTCS OOCYKIECHHE
MOJTYYCHHBIX JaHHBIX U JETA0TCS BBIBOIBI.
4. 3ak/049eHue
O06001Iar0TCsT pe3yIbTATHI, ACTACTCSI UTOTOBBIN BBIBOJI B COOTBETCTBUU C IETISIMU
W 33/1a4aMU PabOTHI.
OTBeThI Ha KOHTPOJIBLHBIE BOIIPOCHI (BO3MOXHO B YCTHOW (hopMe mpernoiaBaTesio npu
3aluTe OTYeTa

Pa3zpaboTuuk:

: A.¢.-M.H., PamxaboB E.A.
(moamuce) (3aHMMaemast 10JIKHOCTBD) (MHMLIKATBL, (aMIITHS)

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl 00IIel U SKCIIePUMEHTATHLHOM

¢uzuku UI'Y

«21» despans  2025T.
[Tporoxon Ne 5

3aB. kadenpoi 4 / 1.¢.-m.H. ['aBpuitiok A.A.

/

Hacrosimnas nporpaMmMa He MosKeT ObITh BOCIIPOM3BeleHA HU B Kakoii opme 0e3

NpeABAPUTEJLHOTO NHCHLMEHHOr0  paspemieHusi Kadeapbl-pa3padoTuMKa

NpOrpaMmbl.



