Mporpamma gucumnanHel "AaepHo-uanyeckme MeToabl UCCneaoBaHns KoHAeHcMpoBaHHbIX cpen”; 03.04.02 "dusnka".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

MHCTUTYT comamnku

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCLUUNJIUHDI
SnepHo-r3nYecKkme MeToabl UCCNen0BaHNA KOHAEHCMPOBAHHbIX Cpes

HanpasneHue nogrotoeku: 03.04.02 - dusnka

Mpodpmnb NnoaroToBkm: Prsrka KOHAEHCUPOBAHHOIO COCTOSHUSA
KBanngoukaums BbinyCKHMKA: Maructp

®dopma 0by4eHns: o4Hoe

S3bIk 0By4eHMs: pyccKkui

"on Hayana obyyeHuns no obpasoBaTenbHol nporpamMme: 2017

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma gucumnanHel "AaepHo-uanyeckme MeToabl UCCneaoBaHns KoHAeHcMpoBaHHbIX cpen”; 03.04.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omucuunnvHebl paspaboTan(a)(n) LOUEHT, K.H. (ooueHT) Baruzos @.IM. (Kadhenpa gousnkm TBepLoro Tena,
OtneneHune gomnaukn), vagizovi@gmail.com

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLu npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNOCOBHOCTbIO K aBCTPaKTHOMY MBbILWEHNIO, aHANN3Y, CUHTE3Y
OK-3 rOTOBHOCTbIO K CAMOpPasBUTUIO, Camopeanm3aumnm, NCnonb30BaHMI0 TBOPYECKOro
noteHumana
OrikK-3 CMNOCOBHOCTBIO K aKTMBHOI coLmanbHOM MOBMIbHOCTU, OpraHn3aumm
Hay4HO-UCCNeaoBaTeNbCKMX U MHHOBALUMOHHBIX paboT
OrikK-4 CNocobHOCTbIO aaanTUPOBaTbCs K MBMEHEHUIO HAYy4YHOrO Npodonns cBoe
NpodeccnoHanbHom 0essTeNbHOCTW, COLMOKYNbTYPHbIX U COLManbHbIX YCNOBUIA
nesTenbHOCTU
OrK-5 CNoCOOHOCTbIO UCMONb30BaTh CBOOOAHOE BRaJeHue

NPOgECCMOHANBHO-NPOUNNPOBAHHBIMUA 3HAHNSIMW B 0ONACTU KOMMbIOTEPHBIX
TEXHONOMUIA ANs pelleHns 3a8ay NpodoeccnoHanbHoM OeATENbHOCTY, B TOM YiCne
HaxO4sWMXCS 3a Npefenamy HanpasneHHOCTW (MPodouns) NOArOTOBKM

OriK-6 CMOCOBHOCTBIO NCMONb30BaTh 3HAHWS COBPEMEHHbIX MPOBNeM 1 HOBEMLWINX
[LOCTUXEHUI CPU3NKU B Hay4YHO-MCCnenoBaTenbckol paboTte

MK-1 CMOCOBHOCTbIO CaMOCTOATENBHO CTaBUTh KOHKPETHbBIE 3a4a4M HaYYHbIX
nccnenoBaHuii B 06nacTy oU3nKM U pellatb UX C MOMOLLbIO COBPEMEHHOM
annapaTypbl U MHPOPMALMOHHbBIX TEXHONOMMA C MCMONb30BAHUEM HOBELIErO
OTEYECTBEHHOrO 1 3apybeXXHOro onbiTa

MnK-2 crocobHOCTbIo cBOHOAHO BNaaeTb pasaenamu onsnkn, HeobXxoAUMbIMA s
peLeHnsl Hay4HO-MHHOBALMOHHBIX 3a4a4, U MPUMEHSATb pe3ynbTaTbl Hay4HbIX
nccnenoBaHuii B MIHHOBALMIOHHOM NesATeNbHOCTU

Obyyatolumincs, 0OCBOMBLUNIA LUCLUMAWHY (MOLYNb):

JonxeH 3HaTb:

- OCHOBbI OBLWENPUHATON MOLENN INEKTPOHHOrO CTPOEHUS aTOMa;
- MIPUPO Y 3NEKTPOHHO-A4EePHbIX B3aUMOAENCTBUN ;

- MEeTobl TEOPETNYECKOro aHannsaa aneKkTPoHHO-A0ePHbIX B3aMOAENCTBUIA 1 OCHOBHbIE METOAbI
SKCMNEPUMEHTaNbHOr0 U3y4eHnsi CBEPXTOHKMX B3aUMOAENCTBIUIA; pasaensl 1-6 (nekunm)

JonxeH ymeTb:
NPOBOAUTL YACNEHHYIO OLIEHKY SHEPTMU CBEPXTOHKUX B3aMMOLEACTBUIA;

- CONOCTaBNATb BO3SMOXHOCTU, NPEUMYLLECTBA TEX WU UHbIX 9KCNEPUMEHTaNbHbBIX METOL0B N3YHEeHNS CBEPXTOHKMX
B3aNMOOENCTBUIA;

- ICNONb30BaTb 3KCNepuMeHTalibHble AaHHbl€ MO CBEPXTOHKUM B3aMMOOEeNCTBOBATb npu aHanuse oun3n4eckmnx
npoueccos B SﬂeKTpOHHOIZ cuncrtemMe TBepnoro tena.

pasgensl 1-6 (nekumn)

JlonxeH BnageTb:

BNafeTb HaBblKaMu

- paboTbl ¢ nabopatopHbiM 060PYAOBaHMEM 11 COBPEMEHHOI Hay4YHOW annapatypoii;
- NpoBeaeHNs PU3NYECKOro sKCrneprMeHTa.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb M FOTOBHOCTb:

CMOCOBHOCTb (PU3NHECKOM UHTEPMPETALMM NAPaMETPOB 3KCNEPUMEHTA, FOTOBHOCTb TEOPETUYECKON OLIEHKU
OXVOAEMbIX Ha 9KCMEepPVMEHTE NapamMeTpoB, CMOCOBHOCTL BbibpaTb METOA UCNIEA0BAHUS Ot ONPELENeHNs TOro Unn
LPYroro napameTpa CBEXTOHKOrO B3aMOLENCTBUS.
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2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "B1.B.1B.3 ducunnnuHel (Mogynun)" 0CHOBHO NPOGPECCMOHANbHOW
obpasoBatenbHoli nporpammel 03.04.02 "®dusmnka (Prsrka KOHOEHCUPOBAHHOIO COCTOSIHUS)" U OTHOCUTCS K
AMCLMNNMHaM no Bolbopy.

OcBanBaeTcs Ha 2 Kypce B 3 ceMecTpe.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 28 yaca(oB), B TOM 4yucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTUsS - 14 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 44 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 3 cemecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCLUNINHE (MOAYIIO)

Buaobl u yachbl
KOHTaKTHOW paborTbl,
Paspenbl pucumMnnuvHbl / MX TPYAOEMKOCTb CamocTosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. BeeneHue.
1.|50epHo-husnyeckme metonbl 3 2 2 0 2
nccnenosaHus.
Tema 2. doepHo-comsnyeckne
2.|noBEpPXHOCTHO-YYBCTBUTESbHbIE 3 2 2 0 2
MeToabl
3 Tewma 3. PeHTreHocnekTpanbHblii 3 5 5 0 8
‘|pnyopecueHTHbI aHanm3 (PCPA)
Tema 4. PeHTreHoBckas
4.|poTO3N1eKTPOHHAs CNeKTPOoCKonums 3 2 2 0 8
(PD3C)
Tema 5. PEHTreHOCTPYKTYPHbIN
5. aHanua 3 2 2 0 8
6 Tema 6. Pagunocnektpockonunyeckme 3 5 5 0 6
‘|MeTonbl uccnenoBaHWs Matepranos
Tema 7. Meccbayaposckas
7. CrneKTpockonus 3 2 2 0 10
toro 14 14 0 44

4.2 CopepxaHue auCUUMINHbI (MOBYNSA)
Tema 1. BeepeHue. AnepHo-dousnyeckue Metoabl UCcnenoBaHUs.

BeeneHve B onanky sOepHO-PU3NYECKMX METOLOB UCCNENOBaHNS. Ponb CTPYKTYpbl M 9NEMEHTHOIO XMMUYECKOrO
cocTaBa Makpo-, MKPO- U HAHOO6beKTOB. Pr3nyecknii Npeaen NPOCTPaHCTBEHHOIO Pa3pPELIEHUS 1 YYBCTBUTENBHOCTY
aKcnepuMeHTanbHbIx MeToaoB. Kpatkuii 0630p CywWwecTBYOWMX 9KCNEPUMEHTANBbHBIX METOLOB UCCNELOBAHNS aTOMHbIX U
HaHoMacwTabHbIX CTPYKTYP

Tema 2. Fl.u.epHo-chanecme NMOBEepPXHOCTHO-4yBCTBUTEJIbHbIE MeTOAbl

rlpl/IHLl,I/II'IbI nonyyeHns NHgopmaLumi NoBEpPXHOCTHO-HYYBCTBUTENbHBIMU METOOAMMU. B3anmopenctame ¢poToHOB U1
YCKOPEHHbIX YaCTuL, C BELWEeCTBOM. B03MOXHOCTKM X NCNONb30BaHNA AN aHanm3a CTPYKTYypbl 1 COCTaBa. KpVITepVII/I
BbICOKOIro Bakyyma " co3naHus CBepX4ncTbiX yCﬂOBI/II7I aKcnepumeHTa. OcHoBHbIe cnocobbl nonyyeHus aTOMapHO-‘-II/ICTOI7I
NOBEPXHOCTW. OcHoBHbIe XapakTepucTukn n TexHmka CBB cuctem ons aHanmsa NMOBEPXHOCTHN.

Tema 3. PeHTreHocneKkTpanbHbI donyopecueHTHbIN aHann3 (PCDA)

CrpaHnua 4 n3 11.




Mporpamma gucumnanHel "AaepHo-uanyeckme MeToabl UCCneaoBaHns KoHAeHcMpoBaHHbIX cpen”; 03.04.02 "dusnka".

BeeneHvie B peHTreHOCNeKTpanbHbl yOpPeCLEHTHbI aHanus. ICTOYHMKM peHTreHoBCKoro nanyyerusi B PCOA.
Knaccudpmkauus peHTreHoBCKMX NnepexonoB. BaavmoaencTeue peHTreHOBCKOrO U3yYEHNS C BELLECTBOM.
Knaccuueckas Teopust NornoweHnsi peHTreHoBCKMX nyyeli. OCHOBHbIE Y3/ibl CMEKTPOMETPOB PEHTIEHOCNEKTPAIbHOIO
pNyopecLEeHTHOro aHanusa. VIHTeHCMBHOCTb NUHUMIA donyopecueHummn. KonnyecTBeHHbIn aHanns B PCDA.

Tema 4. PeHTreHoBCKasa poToaNeKTpoHHas cnekTpockonusi (PP3C)

BBeneHve B peHTreHOBCKYI0 (DOTO3NEKTPOHHYIO cnekTpockonuio. duaundeckne npuHuunbl POIC. OCHOBHbIE y3nbl
CMeKTPOMEeTPOB, NpUHUMN paboTsl POIC cnektpomeTpos. CnekTpbl POIC. Xumnuecknii cogur. nybruHa aHanmnsa.
KonuyecTeeHHbI aHanv3. PasHoBuaHOCTY 0OTO3NEKTPOHHOM cnekTpockonun: YPIC, POIC, POCCU.

Tema 5. PeHTreHOCTPYKTYpHbI aHanu3

PeHTreHocnekTpanbHbli MMKpoaHanua. Judpakums Ha 04HOMEPHO, ABYMEPHOM 1 TPEXMEPHOM ANMPaKLMOHHBIX
peweTkax, IHTepdepeHumoHHast doyHkums Jlays. IHTepdpepeHumnoHHoe ypaBHeHue Jlaya. Ero rpaduyeckas
WHTepnpeTaums, coepa deanbaa. Ycnosume Bynbga-bparra. OCHOBHbIE MONOXEHUS KMHEMAaTUYECKOWM Teopum
paccesiHVsi PEHTIeHOBCKOro nanyyeHusi. CTpykTypHas aMnanTyna. ATOMHbI doakTop paccesiHus. Mpaeuna noracaHus.
dakTopbl, BAVSIIOWME HA UHTEHCMBHOCTb BTOPVUYHOMO 13NyYeHns: dpakTop JlopeHua, Nonsipu3aumMoHHbli goakTop,
reoMeTpuyecknii doakTop, TeMnepaTtypHblii goakTop, (akTop NOBTOPSIEMOCTU, aKTOp NornoweHus. TexHrka
PEHTreHOCMNeKTPanbHOro MMKpoaHanuaa, OCHOBHble H110KK, MonyyaeMas MHGOPMaLUS, ee aHanmna ¢ y4eToM
HaHOCTPYKTYPUPOBaHHOCTV OO BEKTOB.

Tewma 6. Pa.u.uocnempocxonuqecxue mMeTtoabl uccnepoBaHnsa marepuvanos

PapnunocnekTpockonuyeckne MetToapbl UccnenoBaHms aTOMHbIX 06 bEKTOB. SIBNeHMe MarHMTHOro pe3oHaHca.
ONEeKTPOHHbIA 1 SOepHbI napamarHeTuaMm. BuxeHne BeKTopa HaMarHMYeHHOCTU B MOCTOSIHHOM 1 NepeMEHHOM
MarHUTHbIX Nonsx. Penakcaums. YpasHeHue bnoxa.

ONEeKTPOHHBI NapaMarHUTHbI pe3oHaHc. duamndeckne npuHUMnbl. O6bekTbl HabnaeHus. WnprHa nuHrn. Bpemena
penakcauumn. TOHKas, CBEPXTOHKAas M Cyrnep CBEPXTOHKas CTPYKTYpbl. SKcneprMeHTanbHasa peannsaums OlP.

SnepHbIi MarHUTHbIN pe3oHaHc. Puanyeckre NPUHLKMLL. Ycnosme pe3oHaHcHoro nepexona. CnnH-CNnMHOBOE 1
CMNVH-pelleToYHoe B3ammoaelicTeme. BpemeHa penakcaumm. OnpeneneHne BpeMEHU CNUH-CMMHOBO penakcauum
MeTOAOM cnuHoBoro axa. AMP-cnekTp cnoxHbix Monekyn. Xumnyeckuin cosur B AMP. Cxema cnektpomeTpa.

S OepHbIii KBaOpynoNbHbIA pe3oHaHC. Puanyeckme OCHOBBI METO4A SOPEHOr0 KBaAPYNONbHOrO pe30HaHca.
KBaopynonbHbI MOMEHT sioep, rpafneHT aNeKTpMYeckoro nons Ha sape. Metonbl HAbNMOOEHNS SOePHOro
KBaLpynonbHOro peaoHaHca. Cxema cnektpometpa AKP.

Tema 7. MeccbayapoBckasi cnekTpocKonusi

Meccbayaposckasi cnekTpockonus. Obwme nonoxeHus. dgpdpekT Meccbayapa. Pusmyeckme 0CHOBbI METOAA.
MeccbayapoBckuii cnektp. OCHOBHbIE NapaMeTpbl CNEKTPOB raMMa-pe3oHaHCHOro MoriowWeHns/paccesiHns: M30MepHbIit
XUMWUYECKWIA COBUT, KBALPYNONbHOE B3aMOAeNCcTBMe, MarHUTHOE CBEPXTOHKOE B3anMoaeiictave. MpumeHeHne
MeccHayapOoBCKO CNEKTPOCKONMUM 4Ns UCCNeA0BaHNsl HAHOMaTepuarnos.

MeccbHayapoBckast CnekTPOCKONUS KOHBEPCUOHHbIX anekTpoHoB (MCK3). BaaumoneiicTeme anekTpoHOB C BEWECTBOM.
ONeKTPOHbI KOHBEPCUU 1 DOTO3NEKTPOHbLI. CenekTuHas no rnybrHe MCK3 (CTMCK?3): Becosblie dpyHkumun. CFMCK3 ¢
NCMNONb30BaHMEM ra3opaspsLHbIX MPONOPLUNOHANbHBIX EeTEKTOPOB.

5. MNepeyeHb yue6HO-MeTOOMYECKOrO 0becnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06yyalLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITENbHYIO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamoctoaTenbHas paboTa obydyarowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHY0, Hay4HYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHusi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaoIWMXCSH PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieyuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoih depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLEro npodgoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
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BopoHruHa E.B. ?MeccbayspoBckas cnektpockonua? YyebHo-meToandeckoe nocobue [Tekct])/ E.B. BopoHuHa, A.B.
MaTaes // KasaHb: KazaHckui (Mpreonxckuin) doenepanbHbii yHuBepeuter, - 2013.-33 ¢: 18 unn. -
http://kpfu.ru/docs/F1102497079/mossbauer_FINAL.pdf

LOynos E.H. PeHTreHocnekTpanbHbI (hnyopecLeHTHbIN aHanua. Y4ebHo-meToanyeckoe nocobue [Tekct]/ E.H. Oynos,
H.I". MiBonnos //KasaHb: Vi3gatenbctBo KaszaHckoro rocynapcreeHHoro yHmeepcuteta, 2008. - 50 ¢: 15 nan. - -
http://shelly.kpfu.ru/portal/docs/F1733757204/09_rsa.pdf

H.I". MiBoiinoB BeeneHve B MeccHayapoBCKYHO CNEKTPOCKOMMIO KOHBEPCUOHHDBIX 3MEKTPOHOB. Y4ebHO-MeToanYeckoe
nocobwue [Tekct]/ H.I'. Boiinos, E.H. Oynos. - KazaHb: N3patensctBo KazaHckoro doenepansHoro yHueepcuteTa. 2012.
- 45 c¢: 13 unn - http://kpfu.ru/docs/F2117844257/CEMS_release_LT7.pdf

MeTyxoB B.1O. NccnepoBaHne NOBEPXHOCTHBIX CNIOEB TBEPAbIX TEN METOAOM CKOMb3SIWEr0o PEHTFEHOBCKOr0 ny4ka.
YyebHo-mMeToandeckoe nocobue [Tekct]// Metyxoe B.1O., Mymapos I'T. // - KasaHb: KI'Y. - 2009,- 16 c: nnn. -
http://shelly.kpfu.ru/portal/docs/F1659128120/11_petuhov_rentgen.pdf

Metyxos B.1O. NccnepnoBaHme ToHkUx nneHok metonom IMP. YyebHo-meToamnyeckoe nocobue [Tekct] / Metyxos B.1O.,
XabubynnuHa H.P. // KasaHb, - 2009.- 31 c. ? unn. - http://shelly.kpfu.ru/portal/docs/F17342246/16_petuhov_epr.pdf

MNstaes A.B. CBepxToHKas cTpykTypa MéccbayapoBckumx cnekTpoB. YuyebHo-meToanyeckoe nocobue[TekcT]/ A.B. MaTaes
/l. - KasaHb, 2013. - 35 c. - http://kpfu.ru/docs/F1925456686/Sverhtonkaya.struktura.pdf

XpamoB A.C. PEHTreHOCTPYKTYpPHbI aHann3 nonmkpuctannos. Yacts |l. (SnemeHTbl TeOpyK, PYKOBOACTBO 1 3afaHWs K
nabopaTopHbIM paboTtam). YyebHo-meTonmn4eckoe nocobue [Tekct]// Xpamos A.C. // KasaHb: K(M)dY, - 2013.- 36 ¢: -
http://shelly.kpfu.ru/portal/docs/F565967864/RSA.P2.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

American Institute of Physics (AIP) - http://scitation.aip.org/
Elsevier (Science Direct) - http://www.sciencedirect.com/
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|/|Hq.)OpMaLI,VIOHHO-aHaJ'II/ITI/I'-IeCKaFI cuctema npoaBmXxeHus 06pasoBaTeanb|x NPOAYKTOB -

http://nano.fcior.edu.ru/card/27564/lekcii-po-discipline-sovremennye-problemy-fiziki-kondensirovannogo-sostoyaniya-veshestva-

HayuHas anekTpoHHas 6ubnuoteka - http://www.elibrary.ru
Moptan ?Mossbauer Effect? - http://www.mossbauer.info
Caiit Bukuneans CeobogHast sHumknoneaus - http://en.wikipedia.org/wiki/M%C3%B6ssbauer_spectroscopy

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

Bug pa6ot

Metoanunyeckue peKoMeHaauun

nekummn

PekomeHgaumm K NpoCcnywmBaHunio NTEKLNOHHOIO Kypca.

Nekums - ogHa N3 OCHOBHbIX hopM y4ebHol paboTbl. B nekummn paccmaTtprBatloTcsi camble rnaBHble,
Y3M0Bbl€ BOMPOCHI KaXA0W ANCUUNAnHbL. [103TOMy Npu HaNnUCaHUmM KOHCNEKTa NeKUniA, Haao Nucatb
Kpartko, cxemaTn4Ho, nocnenosare/bHO PUKCUPOBATbL OCHOBHbIE MONOXEHWS, BbIBOAbI,
doopMynmpoBku, 06obLeHns. MoMeyaTb BaXXHbIE MOMEHTHI, BblOENSTh KNO4YeBble CNoBa, TEPMUHDI.
[MpoBepKy TEPMUHOB, MOHATUIA HALO NPOBOAUTL C MOMOLLLIO SHUMKIONEONA, CNOBaPEN,
CMPaBOYHMKOB C BbINMUCHIBAHNEM TONIKOBaHWI B TeTpadb. OH603HauMTb BONpockl, TepMuHbl. Matepuan,
KOTOPbI Bbl3bIBAET TPYOHOCTU, MOMETUTb W NMOMbITATLCSA HANTU OTBET B PEKOMEHLYEMOWN NnuTepaTtype.
Ecnu camocTosiTenbHO He yaaetcs pasobpaTtbcs B MaTepuane, Heo6xoaMMo copMynMpoBaTh
BOMPOC ¥ 3a4atb Npenonasartento Ha KOHCYNbTaunn, Ha NPakTU4eCckoM 3aHATun. 3anncb
13naraemoro fIeKToOpoM Matepvana cnocobcTByeT nyyleMy ero YyCBOEHUIO, aHanmay, 3anoMUHaHWIo.
Mpwu 3an1cu nekuuii paboTatoT BCe BUIbI NaMATU - 3puTeNibHas!, CNyxoBasi, MOTOPHas.

npakTn4yeckmne
3aHATNA

PekoMeHOaumm npy NoAroToBKE K NPaKTUYECKNM 3aHATUSIM.

MonroToBKy K MpakTUYECKMM 3aHATUSIM HAAO0 HA4YvMHaTb C U3YYeHUs TeOpeTNYEecKoro Matepuana,
N3N0XEHHOr0 Ha NeKUMSIX U MPakTUYeCKMX 3aHSATUSIX. BeinucaTb 1 0CMbICIUTL OCHOBHEIE DOPMYTbI,
HeobxoOMMble Ansi peleHnst 3anad. Pasobpartbes ¢ eOMHMLAMU 3MEPEHNSI OCHOBHbIX NapaMeTpoB.
Bo MHOrmx cnyd4asx nosicHsiowme rpadgoviki 1 pUCYHKM NoMOratoT HalTu NpaBuibHOe peleHne
3apayn. MNMocne kaxaoro ayAMTOPHOro 3aHSTUS, CTYAEHT AOMXKEH CHavyana pelwnTb CaMoCTOSITENIbHO
(He rnsios B paboyyio TeTpalb) Te 3a4a4m, PEEeHNs KOTOpbIX Nnokasan npenoaasaTesib BO BPEMS!
3aHATUA. MMy BO3HUKHOBEHWUW TPYLHOCTEN BO BpEMS peleHns kakon-Hubyab 3aaaymn cnepyet
pasobpatb pelleHVie 3ToOi 3aJayv B TeTpaan. 3atem credyeT pewnTb 3aaady caMocTosiTenbHo 6e3
TeTpaau. Janee cnegyet NPUCTYNUTL K PEIEHMIO 3aAay 13 AoMallHero 3agaHvst. Mpw
BO3HVKHOBEHWMN TPYOHOCTEV PEeKOMEHAYeTCs NoNpoCUTL MOMOLM Y CBOUX COKYPCHUKOB. Bo MHOrMX
cnyyasx 6biBaeT NonesHsIM COBMECTHbIV NMOUCK peleHni. Takxe MOXHO 06paTuTbCs 3a NOMOLLbIO K
npenogaeartento. [ns aToro MoXHO IMYHO NOAOKTU K Npenogaeartento, nbo HanucaTb emy
3/1eKTPOHHOE NCbMO, CPOPMYNTMPOBAB B HEM BO3HMKAOWME BOMPOCHI U/UNi NPUKPENUB CBOWA
OTCKaHMPOBaHHBLIV UK cpoTorpacoUpPOBaHHbIf BapUaHT pelweHus ons nposepku. MNponycTtre
Kakoe-nnbo 3aHsTVe, CTYAEHTY CneayeT CKONMpoBaTh pelleHne pa3obpaHHbIX Ha 3aHSTUM 3aaad U3
TeTpaam Kakoro-Hubyab OAHOrpynmnHMKa; pasobpaTb UX peleHne, PewnTb NX CaMOCTOATENbHO, a
TakXxe pewunTb 3a4ayv AoMallHero 3anaHus.

camocTos-
TenbHas
paboTa

PekomMeHpaumm npy caMocTosiTeNnbHOM paboTe No U3y4eHNIO HEKOTOPbLIX Pa3fenos kypca.

YuebHoi nporpaMmMoit oucumnivHel 'TamMma pe3oHaHcHast CnekTpockonus' NpeaycMoTpeHo 44 yaca
Ha N3y4YeHWe MaTeprana B BUAE CAMOCTOSTENbHON paboThbl CTyAEHTOB. [laHHbI BuA paboTbl
ABNsieTCs 0b6513aTeNbHbIM 4N1s BbINONHeHUs. CamocToaTenbHas paboTta no LaHHOMY Kypcy BKIOYaeT:
CcaMoCTosITeNbHOE N3Y4YeHNe TEOPETUYECKOro Matepmana ¢ UCrnob30BaHNEM PEKOMEHLyEeMON
nmMTepaTtypbl 1 camoTecTupoBaHue. OpraHn3auns camocTosTeNbHO paboTel NPOU3BOANTLCS B
COOTBETCTBUM C rpagorkoM y4ebHOro npouecca u caMocTosTenbHol paboTel. PekoMeHaoyeMble TEMbI
ons 6onee rnybokoro CaMoCTOSTENIbHOrO U3Y4EHWS:

- PeHTreHocnekTpanbHblii (onyopecLEeHTHbIA aHanus,;

- PeHTreHoBckas chotoanekTpoHHas crnektpockonus (PPIC)

- PeHTreHOoCTpYyKTypHbIN aHann3

- MeccbayapoBckas CrneKTpoCKonus.

CrtpaHnua 7 na 11.

BAE
il YHH

AR 5 AN LM O

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnanHel "AaepHo-uanyeckme MeToabl UCCneaoBaHns KoHAeHcMpoBaHHbIX cpen”; 03.04.02 "dusnka".

Bup pabot MeTtoaunyeckue pekomeHaauum

3avet Mpu noaroToBke K 3a4eTy HEOHXOAMMO OPUEHTMPOBATLCS, MPEXAE BCEro, Ha NEKLMU, a TakXe Ha
MCTOYHMKM, KOTOpble pas3bupanuck Ha nabopaTopHbix paboTax U MPaKTUYECKMX 3aHATUSIX B TEYEHME
cemecTpa. B kaxnom bunete Ha 3a4éTe COOEPXUTCS ABaA BONPOCA, KOTOPbIE OXBATbIBAIOT
cnepyowme Tembl:

- BeeneHune B s0epHO-brsnyeckne MetToabl UCCnefoBaHus

- SloepHo-hmanyeckme NOBEPXHOCTHO-YYBCTBUTENbHbIE METObI

- PeHTreHocnekTpanbHbli gonyopecueHTHbIn aHanns (PCDA)

- PeHTreHoBckasi ooToanekTpoHHas criektpockonus (PP3C)

- JndppakumoHHble MeToabl UCCNenoBaHNs CTPYKTYpPbI

- PeHTreHoCTpyKTYpHbIA aHann3

- PagmocnekTpockonuyeckne Metogbl UCCnegoBaHNs Matepuanos

- MeccbayapoBckasi CnekTpockonums

- TexHuka n metopuka AlrP-akcneprmeHTa. MeccbayspoBckas CnekTpOCKOnms KOHBEPCUOHHbIX
3N1eKTPOHOB

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacneyvarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOmMMoCTV B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTAE NHpopMaLMKN 0By4yatoWwmMMUCs MHBANIMAAMY U INLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn NiobOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepyn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHWEe NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLMm, OpraHn3aL iy pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolerocs ¢ npernofasaTteneM, B TOM Yucne BebHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW NMPOLOMXUTENBHOCTUA UX CAAYM:
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- NPOAONIXXUTENIbHOCTU COa4n 3a4é€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHUA 06yqa|ou4eroc9 npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO n yyebHbIM nnaHom no HanpasneHuo 03.04.02
"Pusmka" n MarmcTepckon nporpamme "dusrka KOHLEHCUPOBAHHOIO COCTOSHMS".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.B.[1B.3 SnepHo-ghusnqeckue Metoabl NCC/IEA0BaHNS
KOHOEHCUPOBaHHbIX cpen

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodomnb noaroToskun: Pr3mkKa KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
OcHoBHas nutepatypa (61MbnMoTeYHbI CrINCOK):

1. KanutoHos, /. M. BeeneHve B ousnky sapa u YacTtu, : yuebHuk ans ctyneHTos By3oB [TekcT]/ . M. KanutoHos, ?
W3pnaHwue 4-e .? Mockea : dusmarnut, - 2010 .7 512 ¢

2. Wnonbckuit, 3.B. AToMHas gouanka. ToM 2. OCHOBbI KBAHTOBOW MEXAHUKW 1 CTPOEHWE 3N1eKTPOHHON 060104KM atoMa
[SnekTpoHHbIN pecypc]: yuebHuk / 9.B. WUnonbckuit. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr: Jlanb, 2010. - 448 c. - Pexum
noctyna: https://e.lanbook.com/book/443

3. CaBenbes W.B., Kypc obweit gouankn. B 5-n 11. Tom 5. KBaHToBas onTuka. AToMHas domamka. duamnka TBepnoro tena.
®duanka aToMHOro sapa n anemMeHTapHbix 4actuy [Tekct] / Casenbes W.B., - JlaHb, - 2011, - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=708

JononHutenbHas nuteparypa:
LononHuTtenbHas nutepatypa (6ubnmoTeyHbIn CmMcok):

1. Cyananes W. . HaHoTexHONOrMsA: oM3NKO-XMMNS HAHOKNACTEPOB, HAHOCTPYKTYP M HaHomatepuanos [TekcT] / U. T1.
Cysnanes. - Mocksa URSS [JIMBPOKOM . - 2013. -589 c. un. 9 ak3 Ha 16 cTyneHToB, kKHuroxpaHeHme HBJT (yn.
Kpemnesckas, 35).

2. Msoiinos H.I". BBeaeHue B MeccbayapoBCKyO CNEKTPOCKOMNMNIO KOHBEPCUOHHbBIX 3N1IEKTPOHOB: YuebHO-MeToauyeckoe
nocobue onsa ctyneHtos NHctutyTa couankm / H.I'. MeBoinos. E.H. Oynos. - KasaHb: N3paTtenbctBo KasaHckoro
penepanbHoro yHusepcuterta. 2012. -45¢: 13unn. http://kpfu.ru/docs/F2117844257/CEMS_release_LT7.pdf
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Mporpamma gucumnanHel "AaepHo-uanyeckme MeToabl UCCneaoBaHns KoHAeHcMpoBaHHbIX cpen”; 03.04.02 "dusnka".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.B.[1B.3 SnepHo-ghusnqeckue Metoabl NCC/IEA0BaHNS
KOHOEHCUPOBaHHbIX cpen

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpodomnb noarotoskun: Pr3mka KOHAEHCUPOBAHHOIO COCTOSAHNS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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