AHHOTAIIUHU
pado4Yux mporpaMma no JUCHUIIHHAM
HanpagsJiienue 03.04.02 ®Puszuka
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Haapbuuk, 2019



AHHOTAIUA
K pabdoyeil nporpamMMe qucHUILINHbI «CoBpeMeHHbIe MPo0JieMbl PU3NKI)

1. ey n 3a1a41 0CBOCHHS THCHUTIIHHBI

[{enu: MOArOTOBUTH CTYAEHTA K CAMOCTOSATEIbHON HAayYHO-MHHOBALMOHHOM JI€ATEIbHOCTU AJIS
4yero c(popMHpOBaTb Y CTYACHTOB IIPABWJIbHBIC INPEACTABICHUS O AOCTIKEHHSIX M HEpelIEHHbIX
3aJja4ax COBPEMEHHON (DPM3UKHU B UX B3aUMOCBSI3H JPYT C IPYTOM U € APYTMMH HayKaMu
3amaun: JOOUTHCS OCBOCHHS CTYACHTOM IPOOJIEeM, CTOALIMX Iepe]l COBPEeMEHHON (PH3NUeCKOr HayKou
Ha (oHe mocnmenHUX e€ AOCTIKEHHH B o0nmacTu acTpou3uKd, (U3MKH YacTUI[ U TEOPUHU IIOJEH,
MEIUIUHCKON (DU3MKH, (U3UKU KOHJIEHCUPOBAHHOI'O COCTOSHUS, HAaHO(U3MKM M ME3aCKONHUYECKOH
¢bu3uku, GU3MKY 1Ia3Mbl 1 (PU3UKH HEPAaBHOBECHBIX IPOLIECCOB.

2. Mecto nucuuniannsl B crpykrype OIIOIL.

Jucuunnnna «CoBpeMeHHble NpoOneMbl (GU3MKW» BXOOUT B 0a3zoByro uyacTh bioka 1
«Iucuurmmmabl (MOIY/ N )» BKIIFOUEHHBIX B YUEOHBIN TUTaH HanpasieHus moarotoBku 03.04.02 dusuka,
Marucrepckas nporpamma «@u3uka KOHIEHCUPOBAHHOIO COCTOSIHUS BEILIECTBA»

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS TUCHHUIINHBI
JucuunirHa HanpasiieHa Ha GOpMUPOBAHKE CIEAYIOINUX KOMIIETEHLINH:

Oouwekynomyphule:
OK-2 - roToBHOCTH JCWCTBOBAaTh B HECTAHIAPTHBIX CHUTYAIUSX, HECTH COLMAIBHYI0 U 3TUYECKYIO
OTBETCTBEHHOCTD 3a MPUHSATHIEC PEILICHUS;
OK-3 - rOTOBHOCTb K CaMOPa3BUTHIO, CAMOPEATIU3AIMH, UCIIOIb30BAaHNUIO TBOPUECKOTO MMOTEHIIMAIIA;
Oowenpogpeccuonanvuoie:
OIIK-6 -criocoOHOCTBIO HMCHOJNB30BaTh 3HAHUS COBPEMEHHBIX NPOOIEM M HOBEWIIHMX JOCTHIKECHHMA
(GU3MKK B HAYYHO-HCCIIEI0BATEIBCKOM padoTe
Ilpogheccuonanwvnuie:
IIK-1 — cnocoGHOCTh CaMOCTOSATENIBHO CTAaBUTh KOHKPETHBIE 3aJadd HAay4HBIX HCCIIEJOBaHUN B
obrmacth (U3MKM M pemarb WX C IOMOINBI0 COBPEMEHHOH ammaparypbl W HH()OPMAIMOHHBIX
TEXHOJIOTMH € UCIIOJIb30BAaHUEM HOBEHIIIETO POCCUNCKOTO U 3apyOEkHOTO OIbITA.
4. ConepixaHue JHCHMIIIMHBI.
. AcTpodusuka
. Kocmuueckue myun
. IIpobnemer OTO
. DKcTpeMallbHOE coCTOsiHME BemecTBa. [lnazma.
. Cybaromuas ¢pusuka
. Teopus monst
. Hanodusuka
. PU3MKa KOHJIEHCUPOBAaHHOTO COCTOSTHUSI.

. HepaBHOBecHbIE nporeccsl. Xaoc
10. KorepeHTHBIE UCTOUHUKH U3JTy4EHUSI.
11. ®a3oBbie nepexobl.
5. O0mas Tpyn0eMKOCTh JUCUMIJIMHBI (MOxy.Jsi) — 3 3adeTHbIe equHuUIB! (108 gacoB)
6. ®opMa KOHTPOJIA — 3a4eT.

ORI R W —



AHHOTALIUA
K pado4eil nporpamme aucuunnubl « Acropus u merogosiorust Gusukm»

1. Heau n 321244 0CBOEHUS M CUUILIUHBI (MOTYJIs).

Lenpro n3ydeHHs AUCHUILTUHBI « VIcTOpUs 1 METOIONIOTUS (PUBUKH SBISETCS (POPMUPOBAHUE Y
CTYJIEHTOB LIEJIOCTHOTO IIPEACTABJICHHUS O COJEpPKAHUM, OCHOBHBIX OJTalax W TEHJICHLHUIX
HCTOPUYECKOTO PA3BUTHUS OCHOBHBIX STAllOB U HAIpaBiICHUN (U3MKH, €€ CTAHOBJIEHUU KaK HAyKH U
METOAOJIOTUN U3yYeHHS (PU3UYECKHX TPOLIECCOB.

3agayamMu Kypca sSBISIOTCS 03HAKOMIICHHE CTYJCHTOB C HCTOPUEH (PU3HMKH OT €€ 3apOoxKaAeHUs J10
COBPEMEHHOI0 3Talla pa3BUTHUSA, CO CTAHOBIEHHUEM METOJI0JIOTUN €CTECTBEHHOHAYYHOI'O UCCIIEI0BAHUS
B MCTOPUYECKON NEPCIEKTHBE, a TAK)KE IPEICTABUTh CTYJIEHTaM IPOLIECC UCTOPHUUECKOIO PA3BUTHS
(GU3MKN Kak 3aKOHOMEpPHOE COIMAJIbHOE SBJICHHE, KaK YEJOBEUYECKYIO ACATEIBHOCTh MO MOIY4EHHUIO
JIOKa3aHHBIX, IPOBEPEHHBIX U CUCTEMATU3UPOBAHHBIX 3HAHUM.

2. MecTo TMCHUILIMHBI B CTPYKTYpe OCHOBHO# o0pa3oBaresibHO# nporpammbl (OITOII).

Hucuummuaa «Mcropus ¢usukn» BxoauT 0a3oByto dacth brnokal «JlucuuminHel  (MOITYIN)»

BKIJIFOUCHHBIX B Y4eOHBIN TUTaH HarpaBieHus moarotoBku 03.04.02 dwusuka, Marucrepckas mporpaMma

«DU3MKa KOHACHCUPOBAHHOIO COCTOSIHUS BEIIECTBAY.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHHS AU CHUTIIHHBI

JlucuuiuinHa HanpaBjieHa Ha (JOopMUpPOBaHHE CIIETYIONINX KOMITETCHIIUMA:

OIIK-3: cnocoOHOCTBIO K aKTUBHOW COIMAIBHON MOOWJIBHOCTH, OPTaHM3AINN HAYYHO-HCCIIETOBATEIECKUX U

WHHOBAIIMOHHBIX PadoT;

OIIK-7: ctocoGHOCTBIO IEMOHCTPHUPOBATH 3HAHUS B 007acTH PHIIOCO(CKUX BOIPOCOB

€CTECTBO3HAHMS, UCTOPUU U METOOJIOTUU (DU3UKH;

ITK-6: crtocoOHOCTHIO METOAMYECKH TPAMOTHO CTPOUTD IIAHBI IEKIIMOHHBIX M MPAKTUYECKUX 3aHATUI
10 pa3zenaM yuyeOHbIX JUCLMIUIMH U MYOJIUYHO M3JIaraTh TEOPETUYECKUE U MPAKTUUECKHUE pa3Ieibl
Y4eOHBIX TUCIUIUIMH B COOTBETCTBUU C YTBEPKICHHBIMU YI€OHO-METOMNYCCKUMHU TIOCOOHSIME TIPH
peanuzaiuy nporpamMm 0akanaBpuaTta B 00IacTH PU3UKHU.

4.Conepsxkanme JMCHUILIHHBI (MOLYJI51)

. [Ipeamer u 3aga4u UCTOPUU U METOOJIOTUM (PU3UKH. 3AKOHOMEPHOCTH PA3BUTHS HUBUKHU

. HayanpHbIM 3Tann aHTUYHON HAYKH.

. ®u3nKa CpeIHEBEKOBbS

. bopb0a 3a reTnoLeHTPUYECKYIO0 CUCTEMY

. PazBuTHe 0CHOBHBIX HampapieHnu kiaccuueckon pusuku (XVII-XIX BB.)

. Bo3HUKHOBEHUE aTOMHOU U sIIEPHON (DU3HKH.

. IlepBblii aTamn peBoIOLUY B (pU3HKe.

. PazButHe sanepHoii pu3nKy.

5. O6mas Tpy10eMKOCTh AUCHHUIIMHBI (MOaYJis) - 3 3aueTHbIe equHUBI (108 yaca).

6. @opMa KOHTPOJIA - IK3aMeEH.

ONOOUTRAWN B



AHHOTAIUA
K padoueil nporpaMMe JUCHHUILTHHBI
«KoMnbroTepHbIe TEXHOJIOTHH B HAYKe U 00pa30BaHMUA»

enn 1 3a7a4n 0CBOCHHMA TUCHUILIHHBI (MOAYJIs).
Lenv oucyunnunvr «KOMIbIOTEpPHBIE TEXHOJIOTHS B HAyKe U 00pa30BaHUN»:

- TOATOTOBKAa CTYyIEHTa K CaMOCTOSTEIbHOW  Hay4HO-MHHOBALIMOHHON pabore ¢
HCIIOJIb30BAaHUEM KOMIIBIOTEPA B Kau€CTBE MHCTPYMEHTAJIBHOIO CPEACTBA IIPU PELICHUM Kak
3aa4 CTaHJApPTHBIX, TaK W TIOUCKOBBIX, C(HOpPMUpPOBATH Yy CTYICHTOB MPEICTABICHHUS O
B3aUMOCBSI3U COBPEMEHHON (U3UKU U JPYTUX HayK.
3aoauu:

- TOOUTBCS OCBOEHUS CTYIEHTOM MPOOJIEM, CTOSIINX Tepe]] COBPEMEHHON (PU3NYECKOM HAyKOH,
nelarorukoi U MHGopMaTukoi Ha GoHE UX MOCIETHUX AOCTHKEHUH B 00JaCTH KOMIIbIOTEPHBIX
TEXHOJIOTUH.

- HAy4YWUTb CTYJAEHTOB IPHUMEHATH COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOIMM U CHUCTEMBI B
CBOCH MpodeccHOHATbHON ACSITETLHOCTH
Mecmo oucyunaunvt 6 cmpyxkmype OIIOII BO
JucuuruinHa «KoMIIbIOTEpHBIE TEXHOJIOTUS B HayKe M 00pa30BaHMM» BXOAUT 0a30BYI0 4acTh
bnokal «/lucuuminssl (MOAYIN)» BKIIOUEHHBIX B y4EOHBIN IUIaH HAIPaBJICHUS IOJTOTOBKH
03.04.02 ®usuka, Mmarucrepckas mnporpamMma «®Pu3MkKa KOHJIEHCUPOBAHHOIO COCTOSIHMSI
BEILIECTBa.

3. TpeGoBanus K pe3yJbTAaTaM OCBOCHHS IUCHMIIIHHBI
JlucuuniuHa HarpasieHa Ha GOPMUPOBAHUE CIIETYIOIINX KOMIIETEHIIUN:

4.

OIIK 2 - TOTOBHOCTBIO PYKOBOJIUTH KOJUIGKTUBOM B cpepe CBOCH mpodeccrnoHaaIbHON
JeSITeIbHOCTH, TOJIEPAHTHO BOCIIPUHUMASI COIIMANIbHbIE, STHUYECKHE, KOH(PEeCCHOHATIbHbIC U
KYJIBTYpPHBIEC pa3INyus;
OIIK 5 - cnocoOHOCTHIO HCIIOJIB30BaTh CBOOOHOE BiaieHNE IPOheCcCHOHATBHO-
npoGUIMPOBAHHBIMH 3HAHUSMH B 00JIACTH KOMITBIOTEPHBIX TEXHOJIOTHH JUIs PELICHHUS 33134
npodeccuoHanbHON AEITEILHOCTH, B TOM YHCJIe HAXOASIIMXCSA 32 MpeiellaMH HallPaBIeHHOCTH
(mpoduIis) MOATOTOBKH;
[1K-7 — crnocoOHOCTBIO PYKOBOJIUTH HAYYHO-HCCIIEIOBATEIBCKOM JIEITEIFHOCTHIO B 00JIACTH
($U3HKY 00yJarOIIUXCs IO MPOorpaMMaM OakaaaBpHara.
Cooepotcanue oucyuniaunvl (M0o0yns)

Temal. UnhopmaiimoHHble TEXHOIOTUU

Tema 2. ba3bl nannbIx. MH(MOpMaMOHHBIN IPOTYKT.

Tema 3. MndopmaniioHHble KOMMYHUKAITTH

Tema 4. BeruncnurenbHble CETH

Tema 5. ConmanbsHoe pa3Butue cetu HTEpHET

Tema 6. MonynbHbIe UHTEPGHEHCHI.

Tema 7. OcobeHHOCTH 00pa30BaTeIbHBIX W3/1aHUM, MPUMEHSEMBIX B OTKPBITOM

o0pa3oBaHHH.

Tema 8. Undpopmarusarust o0pa3oBaHUs

Tema 9. ITpobnemsl nHopMaTH3anuu odpasoBanus. JlucraHIMOHHOE O0yUYeHHE

Tema 10. OcHOBBI (PYHKIMOHMPOBAHUS «BHUPTYaJbHBIX» OOpPa30BATEIbHBIX

YUPEXIEHUN CUCTEMBI OTKPBITOTO 00pa30BaHuUs

Tema 11. Knaccuduxanus mMoaeneit opranuzainui o0pa3oBaTeIbHOTO Mpolecca Mo

CTENEeHU aKTUBHOCTH M€1arOrMYeCcKoro B3auMOAECHCTBUS

Tema 12. ®dusnueckas nmpobiemMa, pusznyeckas 3agada U yueOHas puznueckas

3agava. Knaccugukamus nporueccoB petieHus 3aaad.

Tema 13. KomnbroTepHas TEXHUKA B yueOHOM TpoIiecce.
5. O01mas Tpya0eMKOCTh AUCHUIIHHBI (MOAYJIA) - 4 3aueTHBIX equHuIl (144 gaca).
6. @opma KOHTPOJISI - DK3aMEH.



AHHOTAIIUA
K padoueil nporpaMmMe TucMILIMHbI «AHOCTpaHHbBI A3bIK B IPo(ecCHOHATILHOM cdepe
(mpoaBMHYTHIH ypoBeHb). Hemenknii A3b1K»
1. leau 1 327124 OCBOCHHUS JUCHUILINHBI.

Ilenp wu3y4yeHHs [AUCLUMIUIMHBI - OBJIAJICHME MHOCTPAHHBIM SI3BIKOM KaK CpPEICTBOM
MEXKYJIBTYPHOTO, MEXJIMYHOCTHOTO ¥ MPO(eCCHOHAIILHOTO OOIICHHS B Pa3IMYHBIX chepax HAydHOMH
NEeSATEIbHOCTH.

B npouiecce n3ydeHus JUCUMILIMHBI CTABATCS U PELIAOTCS CIASAYIOLINE 3a/1a4u:

Kommynuxkamuenvie 3aoauu exaouarom obyuenue creoyiouum NpaKmudeckum YMeHUsM U
HABLIKAM.

- CBOOOJAHOTO YTEHHUS OPUTHHAIBHOM JUTEPaTyphl COOTBETCTBYIOIIEH OTpacid 3HAHWHA Ha
MHOCTPAaHHOM SI3BIKE;

- oopMIIeHHS U3BJICUEHHOW M3 MHOCTPAHHBIX UCTOYHMKOB MHOpMAIMK B BUJE MepeBoaa, pedepara,
aQHHOTAIIVH;

- YCTHOTO OOIIEHUSI B MOHOJIOTMYECKOH U AMAJIOTHYECKON (hopMe MO CIeHaTbHOCTH U 0OLIeCTBEHHO-
MOJUTUYECKUM BOIpocaM (IOKJaja, cOOOIeHne, pe3eHTanus, 6ece1a 3a KpyIiibIM CTOJIOM, TUCKYCCHS,
MOJIBEZICHUE UTOTOB U T.I1.);

- MMCbMEHHOTO HAyYHOTO OOIEHHS Ha TEMBbI, CBSI3aHHBIC C HAy4HON pabOTON MarucTpaHrta (HaydHas
CTaThs, TE3UCHI, JOKIA, IepeBol, peepupoBaHKe U AHHOTUPOBAHHE);

- pa3aMyYeHUs BUJIOB U KaHPOB CIPABOYHOM U HayYHOU JIUTEPaTyphl;

- HCIIOJIb30BaHUs ATUKETHBIX (DOPM HAYYHOTO OOILIEHUS.

Koenumusnvle (nosnasamenvhvie) 3adauu 6Km0OUAOM npuobpemerue Ciledyiouux 3HAHUL U
HABLIKOG:
- Pa3BUTHA PAMOHAIBHBIX CIIOCOOOB MBIIIICHUS: YMEHHS TPOHM3BOAWTH PA3IMYHBIC JIOTUYECKHE
orepanuu (aHajau3, CHHTE3, YCTAaHOBJIECHUE NPUYMHHO-CICICTBEHHBIX CBS3eH, apryMeHTHPOBaHUE,
000011IeHHE 1 BBIBOJ, KOMMEHTHPOBAHUE);
- (popmynmupoBaHUS 1EeNH, MJIAHUPOBAHUS M JOCTHIKEHHUS PE3Y/IbTATOB B HAyYHOW AEATEIBHOCTH Ha
MHOCTPAaHHOM SI3BIKE.

Pazsusarowue 3aoauu exnouarom:
- CIIOCOOHOCTH YETKO U SICHO M3JIaraTh CBOIO TOUKY 3PEHHUS 110 MpodaeMe Ha HHOCTPAHHOM SI3BIKE;
- CHOCOOHOCTh TOHMUMATh M IEHHUTh UYXKYIO TOUKY 3pEHHs MO0 HAydyHOW mpoOiieMe, CTPEMHUTHCA K
COTPYIHUYECTBY, JOCTHKEHHUIO COITIACHs, BhIpaOOTKE OOLIEH MO3UIMH B YCIOBHIX PA3JINYMs B3IVIAI0B
U yOeKIeHU;
- TOTOBHOCTD K Pa3NUYHbIM (JOpMaM U BHJIaM MEXIAYHAPOIHOTO COTPYAHHUYECTBA (COBMECTHBIN MPOEKT,
rpaHji, KOH(QEpEeHHs, KOHIpecC, CUMIIO3UYM, CEMHHAp, COBEUIAaHHE U Jp.), a TAaKK€ K OCBOCHMIO
JOCTHKEHUH HayKH B CTpaHaX U3y4yaeMoro s3bIKa;
- CIIOCOOHOCTH BBISBIISATH U CONMOCTABIATH COLUOKYABTYPHBIE OCOOEHHOCTH MOATOTOBKH MarucTpaHTOB
B CTpaHe U 3a pyOeKoM, JOCTH)KEHUS M YpPOBEHb HCCIEIOBAHUN KPYNHBIX HAy4YHBIX IEHTPOB IO
M30paHHOM CIIEIUATBLHOCTH.
2. MecTo nucumIuHbI B cTpykType OITOIL.
JucuuruinHa «HOCTpaHHbIM A3bIK B MpodeccuoHaIbHON chepe (MpOJBUHYTHINH YPOBEHB)» BXOIHT B
6a3oByto uactb binoka 1 «JlucuuruinHel (MOIYNIH)» Y4eOHOIO IUIaHA HAalpaBlIEHUS HOATOTOBKU
03.04.02 ®usuka, mporpammbl «Pu3HKa KOHICHCUPOBAHHOTO COCTOSHUS BEIIECTBAY.
3. TpeOoBaHus K pe3yjbTaTaM 0CBOCHHMS AHCHUTIIHHBI
JlvcuuIuinHa HanpaBiieHa Ha (POPMHPOBAHUE CIETYIOIUX KOMIIETEHIUI:
OK-1 — ciocoOHOCTh K aOCTPaKTHOMY MBIIIJICHUIO, aHATIN3Y, CHHTE3Y;
OIIK-1 - roToBHOCTh K KOMMYHHKAIIMH B YCTHOM M NMUCbMEHHOM (popMax Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit ®enepauui W MHOCTPAHHOM fA3BIKE JUIsl pelIeHHs 3anad  npodeccrnoHalbHON
NESTEIBHOCTH;
OIIK-4 crocoOHOCThIO K M3MEHEHHIO HayqHOro Mpoduiis cBoeil mpodecCHOHAIBHOM AeATeIbHOCTH,
COLIMOKYJIBTYPHBIX U COLMAIBHBIX YCIIOBUM AESITEIbHOCTH.
[IK-1 — cmocoOHOCTh CaMOCTOSITENIBHO CTaBUTh KOHKPETHbIE 3aJadd HAy4HbIX MCCIEIOBaHUI B
obnacTh (U3MKM M pemarb WX C IOMOINBIO COBPEMEHHOH ammaparypbl M HMH(OPMalMOHHBIX
TEXHOJIOTHH ¢ MCIIOIb30BAHUEM HOBEHIIIEro pOCCUHCKOro U 3apyOeKHOTO OIbITA.
3. Conep:xanue TUCIHNIUHBI.
Tema 1. JlocTrkeHus COBpEMEHHOM HAyKU U TEXHUKU. PolTb MeXyHapOMHBIX KOH(EPEHITHIA.
Tewma 2. [locnennue nocTukeHus B 00JaCTH UCCIEIOBAHHUS.
Tema 3. Hayka u oOpa3oBaHue: BO3MOXHOCTH KaphepHOI'O pOCTa MOJIOIOTO CHEIHATUCTA.
5. O0mas TpynoeMKOCThb M CUMIJIMHBI (Moay.Js1) — 3 3adeTHble equHuIb! (108 gacos)
6. ®opma KOHTPOJISI — 3a4€eT



AHHOTAIUA
K padoyeil nporpaMmme JIMCHUILIHHBI « MHOCTPaHHBIH SI3BIK B Npod)ecCHOHAJILHOM cepe
(mpoABMHYTHINA YPOBEHb). AHIVIMICKUN SA3BIK»

1. lleain u 3aa1a4u OCBOEHMSI AU CIUILJIMHBI.

Hear ocBoeHWsi AUCHUNJIMHBI: OBJAQJICHUE HWHOCTPAHHBIM SI3BIKOM KaK CpEACTBOM
MEXKYJIBTYPHOTO, MEXJIIMYHOCTHOTO U MPO(HEeCCHOHATLHOTO OOIICHUS B Pa3iuYHBIX cepax HaydHOU
JICSITESIILHOCTH.

3agauy JUCHUNJIHHDI.

Kommyrnuxamusnvie 3a0auu exawouarom obOyyeHue credyrouum npakmuyeckum YMeHUIm u
Hasvlkam: CBOOOJHOTO UYTEHHUS OPUTHHAIBHOW JIMTEPATyphl COOTBETCTBYIONIEH OTpaciy 3HAHWHN Ha
WHOCTPAHHOM $3bIKE; OOPMJICHUSI M3BJICYCHHOW M3 MHOCTPAHHBIX MCTOYHUKOB MH(MOpPMAIIMU B BUIC
nepeBoja, pedepara, aHHOTAIIUK; YCTHOTO OOIIEHUS B MOHOJIOTHUECKOW M TUATOTHYECKOr (Gopme 1Mo
CHEIUAaILHOCTH U 00IIECTBEHHO-TIOJIMTHYECKUM BOITpocaM (JIOKJIaJ, COOOIICHHE, Mpe3eHTaIus, Oecena
3a prTJIBIM CTOJIOM, ,Z[I/ICKYCCI/IH, IIOABCACHUEC HUTOI'OB U T.H.); IIMCBMCHHOI'O Hay‘-IHOI‘O O6H.I€HI/I$I Ha
TEeMbI, CBS3aHHBIE C HAay4yHOW pabOTOW MarucTpaHta (Hay4Has CTaThs, TE3UCHI, JOKJAJ, IEPEBOI,
pedepupoBaHre 1 AHHOTUPOBAHNUE);

Koenumusnvle (nosnasamenvhvie) 3adauu exkmouaom npuobpemenue Ciedyiowux 3HAHUU U
HABLIKOG: PA3BUTHS PANUOHAIBHBIX CIHOCOOOB MBINUICHUS: YMEHUS TIPOU3BOAUTH PA3IHYHBIC
JIOTUYECKUE oOmepanuu (aHajau3, CHUHTE3, YCTAHOBJICHHE MPUYUHHO-CICIACTBEHHBIX  CBS3EH,
apryMeHTHpOBaHKe, 0000IIEHNE U BBIBO/I, KOMMEHTHUPOBAHKE); GOPMYIHPOBAHUS LENH, INITAHUPOBAHUS
U JOCTHKECHHSI PE3yJIbTaTOB B HAYYHOU JESITEIbHOCTH Ha HHOCTPAHHOM SI3BIKE.

Passusarowue 3a0auu eéxnouarom: ciocOOHOCTh YETKO M SICHO U3JIaraTh CBOIO TOYKY 3PEHHUSI O
npoblieMe Ha HWHOCTPAHHOM S3bIKE; CIIOCOOHOCTh MOHHMMATh W LEHUTh YYXKYIO TOYKY 3pEHHS IO
Hay4yHOW TmpoOsiemMe, CTPEMUTHCA K COTPYIHUYECTBY, IOCTHXKEHHMIO COIJIacHsi, BBIpaOOTKe oOIIei
MO3UIMHU B YCIOBHSIX pa3ilyuus B3IVISIOB U yOEKIEHUI; TOTOBHOCTh K Pa3IMYHBIM (hopMaM U BUIAM
MEX1YHApOIHOTO COTPYIHUYECTBA (COBMECTHBIN MPOEKT, T'PaHT, KOH(EPEHIIHS, KOHIPECC, CUMITO3UYM,
CEMHUHAp, COBELIAaHUE U JIP.), a TAK)KE K OCBOCHHUIO JOCTHXKEHUH HAYKH B CTpaHaX M3y4aeMOro S3bIKa;

2. Mecto aucunmimabl B ctpykrype OITIOII

Hucuunnuna «MHOCTpaHHBIN SA3bIK B MpodeccroHanbHON cdepe (MPOABUHYTHIM YPOBEHB)» BXOIUT B
6a3oByto uactb bioka 1 «Jlucuumiubel (MOIyNIH)» Yy4eOHOIo IUIaHA HAalpaBlIEHUs MOATOTOBKU
03.04.02 ®usuka, mporpammbl «Pu3HKa KOHJICHCUPOBAHHOTO COCTOSHUS BEIIECTBAY.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COAEPKAHMS IMCHUIIIUHBI (KOMIIETeHIINH):

[Tporniecc n3yueHust JUCUUIUIMHBI HAIpaBiieH Ha ()OPMUPOBAHUE CIEAYIOINX KOMIIETEHLIUH:

OK — 1 — crnocoGHOCTH K a0CTPaKTHOMY MBIIIJICHUIO, aHAIU3Y, CUHTE3Y;

OIIK-1 - TOTOBHOCTh K KOMMYHUKAIIMM B YCTHON M MUCbMEHHOW (hOpMax Ha rocylapCTBEHHOM S3bIKe
Poccuiickoit ®enepanuyi W MHOCTPAHHOM f3bIKE JUIsl pelIeHHs 3ajad  npodeccroHalbHON
NESTENIBHOCTH;

OIIK-4 — criocoOHOCTh aJanTHPOBAThC K U3MEHEHUIO HaydyHOro mpoduis cBoel npodeccuoHaaIbHOM
NESATENBHOCTH, COLIMOKYIBTYPHBIX U COLIMAIIBHBIX YCIOBUH JEATEIBHOCTH.

[IK-1 — cmocoOHOCTh CaMOCTOSITENIBHO CTAaBUTh KOHKPETHBIE 3aJjadyd HayYHbIX HCCIEIOBaHUI B
obnacTh (U3MKM M pemarb WX C IOMOIIBIO COBPEMEHHOH ammaparypbl M HH(OpMalMOHHBIX
TEXHOJIOTHH C UCTIOJIb30BAaHUEM HOBEHIIIETO POCCUNCKOTO U 3apyOekHOTO OIbITA.

4. ConepxxaHue IMCUMILIAHBI:

Tema 1. BBeieHre B TEpPMUHOJIOTHIO CIIEIIUATLHOCTH.

Tema 2. AHHOTHUpPOBaHUE U pedepupoBaHHE. ).

Tema 3. Mos HayuHas paboTa.

Tema 3. ' pammaruxka.

5. O6mas Tpy10éMKOCTh IUCUUIIMHBI (MOAYJIs1) — 3 3a4eTHbIe equHUIBL. (1084.)
6. ®opma KOHTPOJISI — 324ET.



AHHOTALIUA
K padoueil nporpaMMe JUCHHUILTHHBI
«M30paHHbIe BONPOCHI (PU3NKH KOHAEHCUPOBAHHOIO COCTOSTHUS

1. Heau u 32124 OCBOCHU S JUCHUNJIMHBI (MOLYJI5).

B cBs3u ¢ Tem, uto B KBI'Y npoBoasiTcs cucremarnueckue UCCae0BaHNs TOBEPXHOCTHBIX CBOMCTB
JIBOMHBIX M TPOMHBIX CHCTEM Ha OCHOBE IIEIOYHBIX M JIETKOIUIABKUX METaJuIOB, pa3paOOTaHbl U
COOpaHbl  YHUKAJIbHBIE OKCIICPUMEHTAIBHBIE  YCTAHOBKM  JIJII  COBMECTHOTO  OMNpPEACTICHUS
noBepxHocTHOTO HarshkeHust ([TH), mmoTHOCTH 1 pabOThI BBIXOA 3IEKTPOHA KHJIKHX METAIIOB M UX
JNBOMHBIX M TPOWHBIX CILJIaBOB, TIO3BOJISIFOIIME MHOTOKPaTHO YBEIWYHUTHh MPOU3BOJUTEIILHOCTH
IKCIEPUMEHTATBHBIX Pa0dOT M TOYHOCTh W3MEPEHHWiA, pa3paboraH crenkypc «30paHHBIE BOMPOCHI
OKC».

I'maBHoii 3apaveii xypca «M36pannbie Bompocsl ®KCy» sBiIsieTcss O3HAKOMJIEHHWE CTYJIEHTOB C
OCOOCHHOCTSIMU TMPUMEHEHUS! (PyHIaMEHTAJbHBIX YPABHEHHMH TEOPUU IOBEPXHOCTHBIX SIBICHHH K
MHOTOKOMIIOHEHTHBIM ~METAJUIMYECKUM paciulaBaM, C METOAUKOM H3MEpPEeHUsi MOBEPXHOCTHOIO
HATSKEHUS ¥ TUIOTHOCTH JKUJIKUX METAJIJIOB U CIJIABOB.

2. Mecro aucuniuinibl B ctpykrype OITIOITI BO
Huctunuaa «M36panasie Bompockl @KC» BxomuT BapuaTHBHYIO 4YacTh briokal «Jlucnurinabt
(Momynn)» BKIIIOUEHHBIX B y4eOHBIN TU1aH HanpasieHus noarotoBku 03.04.02 dusuka, Marucrepckas
nporpamma «®du3nka KOHACHCUPOBAHHOTO COCTOSIHHS BEIIECTBAY.
3. TpeGoBanus K pe3yJbTaTaM OCBOEHUS JUCHUILIMHBI

Jucuumiza HanpasieHa Ha pOPMUPOBAHHE CIIEAYIOLIMX KOMIICTCHLHI:

OK-1: crtocoOHOCTh K a0CTPaKTHOMY MBIIUICHHUIO, aHAIU3Y, CHHTE3Y,

[TK-1: crtocoOHOCTh CaMOCTOSITEHHO CTABUTH KOHKPETHBIE 33]]aui HAYYHBIX UCCIICAOBAHHUIA B 00JIaCTH
GU3MKM W pemath ¢ MOMOIIbIO COBPEMEHHOW ammaparypbl M HH(GOPMAIMOHHBIX TEXHOJOTHHA ¢
MCIOJIb30BaHUEM HOBEMIIIEr0 POCCHICKOTO U 3apyO0eKHOTO OIbITA.

4. Conep:xanve THCHUILINHBI (MOYJIs1)

1. Beenenue. Meton ['m66ca B TepMOJMHAMIKE TIOBEPXHOCTHBIX SIBJICHU.

2. Paznuunbie BapuaHThl ancopOiuu mo ['yrrenreiiMmy u Anamy. AJCOpOIIMOHHOE DPaBHOBECHE B
IBYX(ha3HbIX MHOTOKOMIIOHEHTHBIX CUCTEMAX.

3. Ancopbuus B 1ByX(pa3HBIX cCHCTEMaxX ¢ MaJIbIM COAEpP)KaHUEM KOMIIOHEHTOB B OJJHOH U3 ¢a3.

4. Bpruucienue aicopOLMM Ha TIPaHULE >KUJIKOCTb-BAKyyM IO KOHIIEHTPAI[MOHHOM 3aBUCHUMOCTH
[MOBEPXHOCTHOI'O HATSKEHUS.

5. AncopOuns KOMIIOHEHTOB B MHOTOKOMITOHEHTHBIX CHCTEMaX.

6. Beruucnenue anacopOIUy KOMIIOHEHTOB NPHW W3MEHEHHWH COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM
yTeM J00aBIEHUS OJHOTO U3 KOMIIOHEHTOB.

7. Kputepun noBepXHOCTHON aKTUBHOCTH KOMIIOHEHTAa B MHOTOKOMITOHEHTHBIX CUCTEMaX.

8. BpluncneHue cocraBa  MOBEPXHOCTHOIO  CJIOS  MHOTOKOMIIOHEHTHBIX  PacTBOPOB IO
KOHIEHTPAaLlMOHHON 3aBUCUMOCTH ITOBEPXHOCTHOI'O HATSKEHUS.

9. MeToauka u3MepeHus TOBEPXHOCTHOTO HATSKEHHUS (G) M IIIOTHOCTH ([]) METAJIJIOB U CILIABOB.

10. KoH1leHTpallmoHHas 3aBUCUMOCTb IUIOTHOCTH METAJUIMYECKUX PaCIlJIaBOB.

11. KoMOuHHMpOBaHHBIN IpUOOD 11 ONpeesieH!s] KOHLIEHTPALMOHHON 3aBUCUMOCTH MTOBEPXHOCTHOTO
HaTSKEHMSI U TFIOTHOCTH MHOTOKOMITOHEHTHBIX PacIlIaBOB.

12. K pacdery MoBepXHOCTHOTO HATSHKEHHUSI CHCTEMBI HATPHII-KAJIHIH-11€3Uil C MCIIOIb30BaHUEM JJAHHBIX
JUIS CIUIABOB, JIEKAIIMX HA JIMHUAX Pa3pe30B, UAYIINX K OJHOW U3 BEPIIMH TPEYrOJIbHUKA COCTABOB.

13. [InoTHOCTH, MOJIbHBIE OOBEMBI ILEIOYHBIX METAUIOB M MX JABOHHBIX MU MHOTOKOMIIOHEHTHBIX
CILIaBOB.

14. TToBepxHOCTHOE HATSHKEHHE IIETOYHBIX METAIOB U MX JABOWHBIX M TPOMHBIX CIJIABOB CHUCTEMBI
HaTpUN-KAIUN-1E3UM.

15. I1noTHOCTB, MOJIbHBIE OOBEMBI 1 TIOBEPXHOCTHOE HATSKEHHUE TPOMHBIX CIJIABOB CHCTEMBbl HATPHIA-
KaJMA-1e3UH BIOJb JBYX CEUCHUH, COAEPKAIINX CIUIaB ABTEKTUYECKOTO COCTaBa.

16. AncopOuuu ¥ TMOBEPXHOCTHBIC KOHIICHTPAIMW KOMIIOHEHTOB KaJusl, HATPHUS M €3S CHCTEMBI
HaTpUN-KAIIUN-1E3UM.

17. OcobeHHOCTH M3MEHEHUS] (PUBNKO-XMMHUUYECKHUX CBOMCTB B 3aBUCMMOCTH OT COCTaBa MHOTOKOMIIO
HeHTHoro pacmiaBa. KoHnentpanuontas 60ydepHocTh MOBEpXHOC THOTO HaTskeHust B MC.

18. AncopOuroHHbIE SIBIIEHUS] B MHOTOKOMIIOHEHTHBIX METAJUIMYECKUX pacIljiaBax.

5. O61masi Tpy10eMKOCTb THCHHUILIHHBI (MOIYJIsl) - 4 3aueTHBIX eauHull (144 gaca).

6. @opma KOHTpOJIA: 3K3aMeH U TuddepeHIanbHbIN 3aueT.



AHHOTAIUA
K padoueil nporpaMMe JUCHHUILTHHBI
«KBaHTOBasi TeOpUs TBEPOIO Teaa)

1. Hesau 1 3a1a4n 0CBOEHUS TUCHMILINHBI (MOIYJIs1).
Ileau ocBOCHUS TUCIUILTUHBL:
Lenb npenonaBanus crenkypca «KBaHToBast Teopusi TBEpAOIo Telay 3aKio4aeTcst B GOpMUPOBAHUU Y
CTYIEHTOB TPABWJIBHBIX MPEICTABICHUN 00 OCHOBHBIX pa3feliaXx KBAHTOBOW MEXaHWKH W KBAHTOBOM
TEOpUHU TIOJIS, MCIONBb3yeMbIX B KBAHTOBOW TEOpUU W (DM3HMKE KOHICHCHUPOBAHHBIX Cpel, KOTOPHIE
MO3BOJIAT UM BOCIPUHHUMATH MOCIEAYIOUIUE KYpChl TEOPETUUYECKOM (PU3UKHU U MONTYYUTh KOHKPETHBIE
pacyeTHbIC HABBIKU
2. Mecto aucuumiunsl B crpykrype OOII BITIO

Hucnunnuna «KBaHTOBas Teopusi TBEpAOro Tejla» BXOOUT BapuaTHBHYIO uacTh brokal
«IncuurmmrHbl (MOIY/IN )» BKIIFOUEHHBIX B YUeOHBIN 1u1aH HampasieHus noarotoBku 03.04.02 dwusuka,
Maructepckas nporpamma «®dusuka KOHACHCUPOBAHHOTO COCTOSIHUS BEIIECTBAY.
3. TpeGoBaHus K pe3yjbTaTaM OCBOCHHSI COAEP:KAHUA TUCHMIIMHBI (MOXYJIs1)
JlucuuiinHa HarpaBieHa Ha (OpMHUpPOBaHHE CISAYIONINX KOMITETEHITH:
- CHOCOOHOCTH aJanTHUPOBAThCsl K HM3MEHEHHIO HAy4HOro Mnpoduis cBoed MpodecCHOHaTbLHOM
JeSITEIIbHOCTH, COLIMOKYJBTYPHBIX M COLUAIBHBIX yCiIoBUi nestenbHoctu (OI1K-4);
- CIOCOOHOCTBIO CAaMOCTOATENBHO CTAaBUTh KOHKPETHBIC 33aJa4l HAYYHBIX HMCCIIECIOBAaHUI B 00JacTH
(GU3MKK W pemniath UX C TMOMOIIBI0 COBPEMEHHOW ammaparypbl U MH(QOPMALMOHHBIX TEXHOJOTUH C
HCIIOJIb30BaHMEM HOBEHIIIETO POCCHICKOro U 3apyodexnoro ombita (ITK-1);
-CIIOCOOHOCTh METOJUYECKH T'PAMOTHO CTPOUTH IUIAHBI JICKIIMOHHBIX M TMPAKTUYECKUX 3aHSATHH IO
paszenaM y4eOHbIX AWCHUUIUIMH M NMYOJIMYHO U3JaraTh TEOPETUYECKUE U TMPAKTUYECKUE Pa3JEIibl
y4eOHBIX JHUCUUIUIMH B COOTBETCTBHM C YTBEPKICHHBIMU y4e€OHO-METOAMYECKUMH MOCOOHSIMH MpU
peanu3aiuu nporpamm 6akanaspuara B oomactu Gusuku (ITK-6)

4. Conep:kanue TUCHUIIHHBI (MOIYJIA)
1. ®usnyeckrie OCHOBBI KBAHTOBOM TEOPHH TBEPAOTO TEIIA.
2. ®OHOHBI B KOBAJIEHTHBIX U MOJIEKYIISIPHBIX KpUCTAJIIaX.
3. ®OHOHBI B MOHHBIX KpUCTAIJIaX.
4. Tlna3MeHHBIC U CIIMHOBHIE BOJIHBI.

5. O0uasi TPy10eMKOCTb THCHHMILIHHBI (MOyJisi) - 3 3aueTHbIC eauHuIlbl (108 yacos).

6. @opMa KOHTPOJIS - 3a4ET.



AHHOTALIUA
K pa0oyeii nporpaMme JMCIHIIIHHBI
«IMHCCHOHHBIE CBOIICTBA MaTePHAJIOB)

1. Hean u 3a1a4u M3y4eHUsl JUCUMILIIMHBI (MOLYJIs1)

HenssMu 1 3a1a4aMu OCBOEHHUS AUCIUIUIMHBI SBIISIIOTCSA: 0O3HAKOMIIEHHE MaruCTpOB C PA3JIMYHBIMU
BUJIAMU AJIEKTPOHHON 3MHUCCUU MaTepUasoB, C UX OCHOBHBIMU OCOOEHHOCTSIMHU U 3aKOHOMEPHOCTSIMH;
C pa3IMYHBIMU TUIIAMH MPUOOPOB, B KOTOPBIX MCHOIB30BaHbl (HOTO-, TEPMO-, BTOPUUHO-, aBTO- U Jp.
AIIEKTPOHHBIE HAMUCCHH, OCOOCHHOCTSIMH HCIOJB3YEMbIX B HHUX KaTOAOB, MNPUHIUIAMH OTOOpa
MarepuajoB Ui MX CO3JaHUS; C TEOPETHUYECKUMH OCHOBAaMH M OCOOCHHOCTSIMHU METOIUK
WCCIICIOBAHUSA OSMHCCUOHHBIX CBOMCTB TIOBEPXHOCTEH KOHJIEHCHPOBAaHHBIX (a3; C OCHOBHBIMHU
HKCTIIEPUMEHTATBHBIMA METOJAMHU OIIpPENIEICHUsI pabOThl BBIXOA MEKTPOHA. M3yunTh TeOpeTHdecKue
OCHOBBI OCHOBHBIX THIIOB 3JEKTPOHHBIX O3MHCCHI KOHJICHCHPOBAaHHBIX (Da3; O3HAKOMIIEHHE C
npuOoOpaMyu U TEXHUKONW H3MEPEHUN MPEIesIbHO MajbIX 3JEKTPUUECKUX CHTHAJIOB U MX OCHOBHBIMHU
TEXHUYECKUMH XapaKTEPUCTUKAMH, CIIELUAIbHOW ONTUYECKOM TEXHUKOM JII MOHOXpPOMATH3AlUU
CBETOBBIX IYYKOB; MOJYYUTh MPAKTHUECKHE HABBIKM U3MEPEHHH (OTO- U TEPMOIMHCCHUOHHBIX TOKOB
Pa3IMYHBIX MaTepuasioB; HAYYUTHCS 00padaThIBaTh MEPBUYHBIC JAHHBIE IMHUCCUOHHBIX TOKOB U 110 HUM
onpenensaTh padoTy BbIXOJAa 3JEKTPOHA; O3HAKOMJICHHME C OCHOBHBIMM METOJaMU U pe3yibTaTaMu
HCCIIENOBAHUM SMHUCCHOHHBIX CBOMCTB Pa3jMYHBIX MaTepUalioB IO MarepualaM TEKyIled HaydHOU
MEPUOANYECKOMN JTUTEPATYPHI.

2. Mecrto aucuumuinnsl B ctpykrype OIIOII BO

JucuunnmHa «OMHCCHOHHBIE CBOMCTBA MaTepHalioB)» BXOAMT BapUaTHUBHYK 4acTh brokal
«lucuuminHbl (MOAYIHN)» BKIIOUEHHBIX B yueOHBIN 1aH HanpasieHus noarotoBku 03.04.02 dusuka,
Maructepckas nporpamma «®Pu3nka KOHACHCUPOBAHHOIO COCTOSIHUSI BEILIECTBAY.

3. TpeGoBaHus K pe3yjbTaraM OCBOCHHS JUCHUIINHBI.

JlucuuiuiiHa HanpaBjieHa Ha (GOPMHUPOBAHUE CIICAYIOIMICH KOMITETCHITHH:

- IIK-1. CnocoGHOCTh CaMOCTOSITENIBHO CTaBUTh KOHKPETHBIE 3aJauyd HAy4YHBIX MCCIEIOBaHUI B
oOmactu (U3MKKM W pemarb MX C IOMOIIBI0 COBPEMEHHOM amnmaparypbl M HH(OPMalMOHHBIX
TEXHOJIOTHH C UCIIOIb30BAaHUEM HOBEHILIETO POCCUNCKOTO U 3apyOekHOTO OIbITA.
4. Conep:xaHue TUCHUILINHBI:
Pasnen 1. Beenenue.
Paznen 2. PaGota BbIxo/a 3JI€KTPOHA METAIIIOB.
Pasnen 3. PaGota BbIxo/a 37€KTPOHA YUCTHIX METAIIJIOB.
Paznen 4. ®oTO21EKTPOHHASI SMUCCHSL.
Paznen 5. Teopus nns onucanust GOTOAMHUCHU U3 OHOM (a3bl B Jpyryro.
Paznen 6. TepMoaneKTpOHHAS] SMUCCHSL.
Paznen 7. Pazmepnsiii apdext paboThl BEIXOAA IIEKTPOHA.
Paznen 8. OcHOBHBIE SKCIIEPUMEHTAIILHBIE U METO/IBI OIIPEIeIeHNs paObOThI BBIXOAA AJIEKTPOHA.
Paznen 9. CoBpeMeHHbIE METO/IbI U3MEPEHUs OBICTPBIX U3MeHeHH PBD.
5.00mas Tpy10eMKOCTh AMCHMILINHBI - 4 3aueTHbIe eUHUIIBI (144 4.)
6.®0opMBbI KOHTPOJISI: DK3aMEH.



AHHOTALUA
K paboyeii nporpaMmme JMcHHILIMHBI «Mexkda3Hble IBJeHHS B HAHOCHCTEMAax»

1. eau u 321244 OCBOEHMS M CHUILIHHBI (MOTYJIs).

Leap Kypca: HAyuyuTh CTYIEHTOB OMUCATh (PU3NUYECKUE MPOLECCHI, TPOUCXOAIINE HA MOBEPXHOCTIIX
HaHOMaTepUaao METOAAMH TEPMOINHAMUKH.
3agayaMu Kypca SIBJSIIOTCS: OCBOUTH OCHOBBI TE€PMOJMHAMUKM HAHOCHCTEM, HAyYUTh CTYICHTOB
HCIOJIb30BaTh TEPMOJMHAMUKY Il OINKCAaHUS IPOLECCOB, IPOMCXOAAIIMX Ha IOBEPXHOCTAX
HAHOMAaTepUaJIOB  BBINIOJIHATH IMPOCTEUIINE  pPAaCUYeThl MOBEPXHOCTHBIX  TEPMOAMHAMHUYECKUX
XapaKTEepPUCTUK B 3aBUCUMOCTHU OT pa3Mepa, MpecKa3aTh CBONCTBA OBEPXHOCTU HAHOCHUCTEM.
2. Mecto nucuumiinibl B cTpykrype OOII BITO

Hucnunnuna «MexdasHbie siBIeHUS B HAaHOCHCTEMax» BXOAUT BapUaTHBHYIO 4acTh bioka 1
«lucuumiHbl (MOIYIH )» BKIIFOYEHHBIX B Y4€OHBIH Tu1aH HampasieHus noarotoku 03.04.02 dusuka,
Marucrepckas nporpamma «Pu3nka KOHJIEHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.
3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS COAEPKAHUSA TN CIUIIJINHBI (MO1YJIA)
JlucuuiiuHa HarpaBieHa Ha (OpMHpPOBaHHE CIASAYIOIINX KOMITETEHITHI:
[TK-1: cnocoOHOCTh CaMOCTOSITENIbHO CTaBUTh KOHKPETHBIE 33[]aud HAYYHBIX HCCIEJIO0BAaHUN B
obmactTi (U3MKM M pEmIaTh C TOMOILIBI0 COBPEMEHHOH ammaparypbl U WH(GOpPMAIMOHHBIX
TEXHOJIOTUH C UCMOJIb30BaHNEM HOBEHILIEr0 POCCHIICKOTO U 3apy0eKHOTO OTbITA.

4. ConepsxkaHue TUCHUILIUHBI.
1. OcHOBHBIE TOHATHUS U3 TEPMOJUHAMUKHI
2. TepMoaMHAMUKA UCKPUBICHHON TOBEPXHOCTHU
3. lucnepcHocTh
4. MeTozapl OTYYEeHHsI TUCIIEPCHBIX CUCTEM.
5. O61mas Teopust OTKJIIOHEHUSI OT paBHOBECHUS M 00pa30BaHUs 3apObIIIei
6. 3aBHCHUMOCTh HEKOTOPBIX CBOMCTB METAJJIOB OT X pa3Mmepa
7. TepMoaMHAMUKA UCKPUBJIEHHOTO TIOBEPXHOCTHOTO CJIOSI.

5. O0mas TpyA0eMKOCTh IMCHUILIMHBI (MoayJis1) - 3 3aueTHbIe enuHull (108 gacoB).
6. @opMa KOHTPOJIS — DK3aMCH.



AHHOTALIUA
K padoueii nporpaMmmMe IMCHUILTHHBI «PU3MKA )KUAKOT0 COCTOSIHUSD)

1. Hesn n 3a1a41 OCBOCHMS JMCHUILIHHBI (MOLYJI).

®usnka xuakoro cocrosHus (OXKC) sBusercs cocTaBHON 4acThi0 (PU3MKH KOHAEHCUPOBAHHOIO
cocrostuus BemectBa (PKC). Kuakocts, 3aHMMasi MPOMEKYTOUYHOE IOJIOKEHHUE MEXAY TBEPIAbIM U
ra3o00pa3HbIM COCTOSIHUSIMU BEILECTBA, NPU TEMIIEpaTypax, OMU3KUX K TeMmIeparypaMm IlJIaBICHUs
(KpucTaIUIM3aMKM), COXPAHSET psJ CBOWCTB MCXOAHOIO TBEPAOTO COCTOSHHUSA, & IPU BBICOKUX
Temreparypax, NpUOIMKAIOMMXCS K KPUTHUECKOM TemIieparype, — CBOMCTBa, IOJOOHBIE
ra3o00pa3HOMy COCTOSIHHIO. [lJI1 OCHOBHOI'O Hay4HOro HarpasieHus ¢usndeckoro ¢axynsrera KbBI'Y
— ¢u3uku Mex(}a3HbIX SBICHUN B KOHIACHCHPOBAHHBIX cpenax, u3ydenue crneuxypca OXKC sprsercs
OYEHb aKTyaJIbHbIM U HEOOXOAUMBIM.

[lenb oOcBOEHHMsS JaHHOW y4eOHOW JHUCHUIUIMHBI — O3HAKOMHUTHh CTYACHTOB-(DH3HKOB C
0COOEHHOCTSIMU KUIKOTO COCTOSIHUSA BEILIECTBA, OCHOBHBIMU TEOPETUYECKUMU u

IKCMEPUMEHTATBLHBIMA METOAAMH U3YYCHUS UX CTPYKTYPHBIX U (DPU3UKO-XUMHUYECKHX XapPaKTEPHUCTHUK,
a TaKKe C JIOCTUKEHUSIMU U TpodiieMaMu (PU3UKU KHUIKOTO COCTOSHUS.
2. Mecto aucuuniaunsl (moay.as) B crpykrype OITOIL.

Hucturnnuna «®du3uka KUIKOTO COCTOSHHS» BXOJUT BapuaruBHyr0 4dacTth bioka 1
«lucuumuHel (MOJYITH )» BKITIOYEHHBIX B yUeOHBIH 1u1aH HarpasieHus moarotoBku 03.04.02 dusuka,
Maructepckas nporpamma «®Pu3nka KOHACHCUPOBAHHOIO COCTOSIHUSI BEILIECTBAY.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS COAEP:KAHUA TUCHMILIMHBI (MOXYJIs1)
JlucuuiuiiHa HanpaBiieHa Ha (POPMHUPOBAHKE CIEAYIOIINX KOMITETSHIINH:

I1K-1: criocoOHOCTb caMOCTOATENbHO CTaBUTh KOHKPETHBIE 33aJjaud Hay4HbIX HCCIICOBAaHUH B
obmactTi (U3MKM M pEmIaTh C TOMOILIBI0 COBPEMEHHOH ammaparypbl U WH(GOPMAIMOHHBIX
TEXHOJIOTUH C UCIOJIb30BAHUEM HOBEHIIIET0 POCCUICKOI0 U 3apy0esKHOTO OIIbITA.
4. Conep:xkaHue JMCHUIIMHBI.
1. IIpeamet u metox kypca «DIKC».
2. Kunernueckast teopus xuakocrteid. KomebarenbHO-nudy3nOHHBIA XapakTep IBIKEHHUS
YaCTHULL B KUJKOCTH.
. [InaBienue MeTamios.
. IlpeaxpucTraninn3aloHHble aHOMaINU (PU3NYECKUX CBOICTB pacIljiaBoB.
. udpakiioHHbIe METOABI UCCIIEAOBAHUS KHUAKIX PACILJIaBOB.
. @yHK1UA paanagbHoro pactpeneneHus atomos (OPPA) B 0THOKOMITIOHEHTHOM CHUCTEME.
. BupnanbHOoe ypaBHEHUE COCTOSHUS JKUJIKOCTH.
. Ilpumenenne nudpakMOHHBIX JAHHBIX JJIsl OMIMCAHUS CBOMCTB pacIjlaBoB.
[lonsiTHE © CTAaTUCTHMYECKOM TEOpUH KUIKOCTEH. OQQEeKTUBHbIE MOTEHIUANbI
MEX4YaCTUYHOTO B3aUMOJECHCTBHUS.
10. [ToHsiTHE O YUCTEHHBIX METO/IaX B TEOPUHU KHUIKOCTEH.
11. CtpoeHue KUAKUX METAIIIOB.
12. CtpoeHue OMHApHBIX METAJUIMYECKHUX PACIIIIABOB.
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5. O6mas TpyA0eMKOCTh TUCHHUIJIMHBI (MoayJs) - 3 3aueTHbIe enuHuUIl (108 gacos).
6. @opmMa KOHTPOJISI — 3a4eT.



AHHOTALNMUS
K pa0oueii nporpaMme JUCHMIVINHBbI «ClleNMAJbHBIA (pU3NUYECKUIT TPAKTHKYM).

1. esau 1 3a1a4M 0CBOEHHsI JUCUMILIMHBI (MOTYJIsS).

Heabo nuctuiuiHbl (MOZYJsl) SBJSETCS OCBOEHUE J1a0OpAaTOPHOM TEXHUKU M METOAMK
U3MEpPEHUIl MapaMeTpoB MOBEPXHOCTH KOHJIEHCUpOBaHHBIX (a3. [loarotoBka cTymeHTa K
CaMOCTOATEJIbHOM HayYHO-MHHOBALIMOHHOMN JAESATEIbHOCTH.

3agauamm Kypca SIBISIFOTCS:

- U3y4eHue 1a00paTOpHON TEXHUKH: BAKYYMHON TEXHUKHU, JIEKTPOU3MEPHUTENbHBIX TPUOOPOB;

- Hay4uTh paboTaTh ¢ MpuOOpamMu;

- 3HaTh OCHOBHBIE JIOCTOMHCTBA U HEJOCTATKU TE€X UM MHBIX METOJI0B U3MEPEHMUS.

2. MecTto qucuunjnHbl (MoayJsi) B crpykrype OIIOIL.

Jucunmmna «CrnennanbHbli (U3NYEeCKHid MPaKTUKYM» BXOAMT BapHAaTHUBHYIO 4acTh bioka 1
«lucuumMHbl (MOYIN)» BKIIFOYEHHBIX B YUeOHBIHN TutaH HampasieHus noarotoBku 03.04.02 dusuka,
Marucrtepckas nporpamma «®u3uka KOHAEHCUPOBAHHOIO COCTOSIHUS BEIIECTBAY.

3. TpeGoBaHusi K pe3yJibTaTaAM OCBOEHHS COAEPKAHUS IUCIUILJINHBI (MO1YJIA)
JlucuuiuinHa HanpaBjieHa Ha (POPMHUPOBAHUE CIESTYIOIIUX KOMIIECTSHIIUH:

- OIIK-2. ToTOBHOCTHIO PYKOBOAWTH KOJUIEKTUBOM B cdepe cBoeil mnpodeccrnoHaIbHON
NeSITeIbHOCTH, TOJIEPAHTHO BOCIPUHHUMAs COLIMATbHBIC, dTHUYECKUE, KOH(PECCUaNbHbIE U KYIbTYPHbIE
paznuuus;

- [IK-1. CtocoOHOCTBIO CaMOCTOSATEIFHO CTABUTh KOHKPETHBIC 3a7a4l HAYYHBIX MCCIICIOBAHUI
B oOmactu (M3MKM W pemarh WX C IOMOIIBI0 COBPEMEHHOH ammaparypsl W HH()OPMAIMOHHBIX
TEXHOJIOTHH C UCTIOJIH30BAHHEM HOBEHIIIETO POCCUHCKOTO U 3apyOekKHOTO OIbITA.

4.Copep:kanue TUCHUIIMHBI (MOIYJISA)

Tema 1. BricokOBaKyyMHBIE CUCTEMBI.

Tema 2. MexaHuueckue U 1EOJTUTOBbIE HACOCHI.

Tema 3. Tuddy3nonHbie HACOCHI.

Tema 4. MarauTto-pa3psiIHble€ HACOCHI.

Tema 5. CyOnuMannoHHbBIE HACOCHI.

Tema 7. CpenctBa KOHTPOJIS BaKyyMma.

Tema 8. TepMmomnapHbi€e TaTYUKH.

Tema 9. MoHu3almonHble JaTYMKH 1J1s1 BBICOKOTO BaKyyma.

Tema 10. MoHM3aiMOHHBIE JaTYUKHU JUIS CBEPXBBICOKOIO BaKyyMma.

Tewma 11. Macc-cnektpomeTpbl. Paguo4acTOTHBIE M BPEMAIIPOJIETHBIE MACC-CIIEKTPOMETPBI.

Tema 12. MoHHbIE MYNIKX AJI1 OYUCTKU TTOBEPXHOCTH.

Tema 13. DneKTpOHHBIE MYILIKH, UX YCTPONCTBA U OCHOBHBIE ITaPaMETPBI.

Tema 14. Monoxpomarop MJIP-23. YcTpoiicTBa 1 OCHOBHBIE TApaMETPHI.

Tema 15. Uctounuku cBeta. BonbppaMoBbie, pTyTHBIE 1 BOZOPOAHBIE JIAMIIBL.

5. O0mast Tpy10eMKOCTh THCUHMILIMHBI (MOAY1s1) - 3 3aueTHble equHuLbI (108 yacoB).
6. @opma KOHTPOJIsI — 3a4eT U T HepeHITnaTLHBIN 3a9eT.



AHHOTAIIUA
K pa0oyeii nporpaMme JMCIHIIIHHBI
«TepMonnHamMuka Mesk(asHBIX ABJIEHUH U (pa30Bble MEPEXoabD)

1. Hean u 3a1a4u M3y4eHUsl JUCUMILIIMHBI (MOLYJIs1)

Ienssmu w  3ama4aMM  OCBOCHMSI JUCLUUIUIMHBI  SIBJSIFOTCS:  O3HAKOMIIEHHME  MAarucTpos,
CHELUATM3UPYIOUIMXCST MO  (pU3MKe  KOHIEHCHUPOBAHHOIO  COCTOSIHMS C  TEPMMHOJIOTHEH,
HKCIEPUMEHTAIbHBIMU U TEOPETHMUYECKUMHM METOJaMH TEPMOJMHAMHUKH MeX(a3HbIX SBIECHUH WU
($a30BbIX MEPEXOOB B PABHOBECHBIX U HEPABHOBECHBIX CHCTEMAaX, XapaKTEPUCTHKAMU MeEX(a3HOro
cios (M30bITOYHBIE TEPMOJMHAMUYECKHE MOTEHIIMAJBI, MOBEPXHOCTHOE HANpPSHKEHHUE U HATSDKEHHE,
ancopOuus M T.J.), pyHIAaMEHTaNbHBIMH YpPaBHEHHSIMH TEPMOAWHAMHUKHU TOBEPXHOCTHBIX SIBICHUM,
MeToAaMM pacuera ajacopOuuu. B 3amauy crenkypca BXOOUT TaKKe€ O3HAKOMIJIEHHE CTYIEHTOB C
OCHOBHBIMH JOCTIDKEHUSIMH y4eHbIX KBI'Y 1o u3ydeHuio Mex(paszHbIX SBICHUH B TEOPETHUYECKOM
9KCIEPUMEHTAJIbHOM IUIAHAX.

2. MecTo aucuMiuinHbl B cTpykrype OIIOII BO

Hucuumnba «TepmonuHamuka Mex¢a3HbIX sBICHMH U (pa3oBble Iepexoabl» BXOIUT
BapuUaTUBHYIO YacTh bioka 1 «Jlucuuminnel (MOAYAH)» BKIIOYEHHBIX B y4eOHBIN IUIaH HarpaBlICHHS
noaroroBku 03.04.02 dusuka, marucrepckas nporpamma «®dusmka KOHAEHCHUPOBAHHOIO COCTOSHUS
BELIECTBA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHUS COAEP:KAHUA TUCHMILIMHBI (MOXYJIs1)
JlucuuIuinHa HanpaBiieHa Ha (POPMUPOBAHUE CIEIYIOIUX KOMIIETEHIUI:

- [IK-1. CtocoOHOCTBIO CaMOCTOSATEIFHO CTABUTh KOHKPETHBIC 3a7a4l HAYYHBIX MCCIICIOBAHUI
B oOmactu (M3MKM W pemarb WX C IMOMOIIBI0 COBPEMEHHOH ammaparypbl W HH()OPMAIMOHHBIX
TEXHOJIOTHH ¢ MCIIOJIb30BAHUEM HOBEHILEro poCCUHCKOro U 3apyOeKHOTO OIbITA.

4. ConepkaHue THCHHILUITHHBI (MOILYJIsA)
Pasnen 1. OcHOBHBIE TOHATHS TEPMOAMHAMUKHI

Paznen 2. OcHOBHBIE CBEICHUS

Paznen 3. Bunbl Mexxda3HbIX TpaHUI] B OMHOKOMIIOHEHTHON CHCTEME: KPaTKHid SKCKYpC.
Paznen 4. TepmoanHamMudeckue yciuoBusi paBHoBecHs (as.

Pasznen 5. Hagana tepmoanHaMuKy.

Pasnen 6. TepmoaguHamMu4eckue MOTEHIMAIIBI

Paznen 7. dazoBble nepexoabl U UX Kiaccupukarys no CeMeHYeHKO.

Paznen 8. [IpepriBHBIE U HenpepbIBHBIE (Pa30BbIie Nepexo/sl. PazoBbie Mepexo/ibl EPBOTro poaa.
Pasnen 9. da3oBble nepexopl NEPBOrO poO/ia U TPEThE HAYAJIO TEPMOANHAMMUKHI

Paznen 10. ®azoBbie mepexosl BToporo poza. I1. Dpendect.

Pasznen 11. dasossie nepexons! no M.M. HoBukosy.

5.00mast Tpy10eMKOCTh AUCHHUILIMHBI -3 3aueTHble eauHULb (108 u.)

6.®0opMBbI KOHTPOJISI: 3aUeT.



AHHOTANUSA
K padoueii nmporpamMmme AucuUMIIMHbBI «COBpeMeHHbIe METOAbI JUATHOCTHUKHU MOBEPXHOCTID)

1. esau 1 32124 0CBOEHMsI TUCUMILIMHBI (MOTYJIS).
Henabro AUCIUTUIMHBL (MOJYJIsA) SBJISIETCS MOATOTOBKA CTYJEHTA K CaMOCTOSITEIHHON Hay4dHO-
WHHOBAIIMOHHOM JesTeIbHOCTH. [ToaroToBKa HE0OX0AMMOM 0a3bl 3HAHHH MO JAHHOUW TUCIHILIAHE.
B nporiecce u3ydeHus AUCHUIUIMHBI CTABATCS M PEIIAIOTCS CIASAYIOIINE 3a/1a49H:
- OCBOWTHh (PHU3UYECKUE U TEXHUYECKHE OCHOBHI COBPEMEHHBIX METOJOB JIHArHOCTHKU
MMOBEPXHOCTH;
- OCBOMTh (DM3WKY B3aMMOJCHCTBUS ITOTOKOB 4YacTHIl, (OTOHOB, DIIEKTPOHOB | IIp.,
HCIIOJIb3YEeMbIX MPU U3YYEHUU CBOMCTB MOBEPXHOCTEN C TOBEPXHOCTHIO BEIIECTBA;
- UIHTEPIIPETallUs CIIEKTPOB BTOPUUYHO IMUTHUPOBAHHBIX WJIM PACCESTHHBIX MOBEPXHOCTHIO YACTHII;
- aHAJIU3 PE3yJIBTaTOB B3aMMOJICHCTBUI IIOTOKOB YaCTHI] C TTOBEPXHOCTHIO BEIIIECTRA.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

Jucnunanaa « CoBpeMeHHbIE METO/IbI TUarHOCTHKH MOBEPXHOCTH» BXOIUT BapUATUBHYIO YacTh
brnoka 1 «/{uctummuns! (MOaY/H)» BKIIOUEHHBIX B YU4eOHBIN TutaH HampasieHus noarorosku 03.04.02
®dusnka, Maructepckas nmporpamma «PU3uKa KOHISHCHPOBAHHOTO COCTOSIHUS BELIECTBAY.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS COAEP:KAHUA TUCHMILIMHBI (MOXYJIs1)
JlucuuiuiiHa HanpaBjieHa Ha (POPMHUPOBAHUE CIESTYIOIIUX KOMIIETCHIINI:

- OIIK-6. CnocoOHOCTBIO UCHOJIb30BaTh 3HAHUS COBPEMEHHBIX MpOOIEM U HOBEHIIMX
JOCTYO)KEHUH (PU3MKM B HAy4yHO-UCCIIEI0BaTEIbCKON paboTe;

- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEIbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX UCCIIEIOBAHUI
B oOmacty (M3MKM W pemaTh WX C MOMOIIBI0 COBPEMEHHOW ammaparypsl ¥ HH(OPMAIMOHHBIX
TEXHOJIOTHH ¢ UCIOIb30BAaHUEM HOBEHILIErO POCCUNCKOTO U 3apyOEKHOTO OIbITA.

4.Copep:kanue TUCHUILIMHBI (MOIYJISA)

Tema 1. Beeneunue.

Tema 2. Heobxonumble ycioBus Ui peaji3allii COBPEMEHHBIX METOJ0B JUarHOCTUKU

MTOBEPXHOCTH.

Tema 3. Di1eMeHTBI BAKYyMHOM TEXHUKU.

Tema 4. BakyyMHbI€ HACOCHI.

Tema 5. OTKauka BaKyyMHBIX CHCTEM.

Tema 6. CriocoObI OYUCTKH OBEPXHOCTH.

Tema 7. DHeproaHanu3aTopbl 3apsKEHHBIX YaCTHULL.

Tema 8. OcHOBBI 2MEKTPOHHOM 0ke-criekTpockonuu (30C).

Tema 9. KonnuecTBeHHBIH aHATH3.

Tema 10. OcHOBBI (HOTOATEKTPOHHOM crieKTpocKonuu. PoTod(hdeKT.

Tema 11. OcHoBbl YDIC. OcHoBbl POOC.

Tema 12. DneKTpOHHO-3IEKTPOHHBIE B3aUMOIEHCTBUS.

Tema 13. BzaumonelicTBiE 3JIEKTPOHOB C ITOBEPXHOCTHIO TBEPOTO TEa.

Tema 14. CTpyKTypa 37I€KTPOHHBIX CIIEKTPOB.

Tema 15. JlecopOuus 4acTHIl ¢ TOBEPXHOCTH TBEPIOTO Tea.

5. O01mas TpyA0eMKOCTh AUCHUIIMHBI (MOayJIA) - 3 3aueTHbIe equHuUIbI (108 yacoB).
6. @opma KOHTPOJISI - SK3aMEH.



AHHOTAIUA
K padoueii nporpaMmme JTUCUMILIMHBI « TepMoIuHAMHUKA MOBEPXHOCTHBIX SIBJICHUI»

1. Heau u 321241 OCBOEHUS IMCUMILTHHBI (MOIYJIsT).
Lenap Kypca: HayduTh CTYJIEHTOB oOmHcaTh (U3NYECKHUE TMPOIECChl, MPOUCXOAAIINE Ha
[IOBEPXHOCTAX METAJIJIOB U CIUIABOB METOAAMU TEPMOIANHAMUKH.
3agauamm Kypca SIBISIOTCA:
- OCBOUTH OCHOBBI TEPMOIMHAMHUKU MOBEPXHOCTHBIX SIBJICHUM;
- HAYYUTh CTYJEHTOB MCIOJIb30BaTh TEPMOJUHAMUKY JUIsI ONMMUCAHUS IPOLIECCOB, MPOUCXOIALINX
Ha [TOBEPXHOCTAX METAJUIOB U CILJIABOB;
- BBINOJIHATh MPOCTEUININE pPacyeThl MOBEPXHOCTHBIX TEPMOAMHAMUYECKHX XapaKTEPUCTHK B
3aBHCHMOCTH OT JaBJICHUS Ta30BOil (a3bl U COCTaBa,
- TIpeZICKa3arh CBOMCTBA MOBEPXHOCTHU IPH MEPEXOJE CUCTEMbI MeTaluI-ra3oBas (aza, pacijaB B
PaBHOBECHOE COCTOSIHHE.
2. MecTo aucuuiuinHbl B cTpykrype OIIOII BO
Hucnummza «TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHUI» BXOIUT BapUaTUBHYIO 4acThb bioka
1 «/Iucuummmasl o BeIOopy b1.B.JIB.1» BK/IIOYEHHBIX B y4eOHBIN IJIaH HAMPaBIECHUS MOATOTOBKH
03.04.02 ®dusuka, maructepckas nporpaMmma «dPu3nuka KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHUSI CONEPKAHUS TUCHUIIMHBI (MOIYJISA)
JlucuuiuinHa HanpaBjieHa Ha (POPMHPOBAHUE CIIETYIOIUX KOMIIETEHIUI:
- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEIbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX MCCIIEIOBAHUI
B oOmactu (M3MKM W pemarh MX C MOMOIIBI0 COBPEMEHHOW ammaparypsl ¥ HH(OPMAIMOHHBIX
TEXHOJIOTHH ¢ UCIIOJIb30BAHUEM HOBEHILIEIO POCCUNCKOTO U 3apyOEkKHOIO OIbITA.
4.Conep:xkanue TUCHUNIMHBI (MOLYJIs1)
Tema 1. Beenenue. Hekoropsle cBeieHUs U3 TEPMOJUHAMUKH.
Tema 2. 30pITOYHBIE TEPMOJUHAMUYECKHE TOTECHITHAITBI.
Tema 3. CtpykTypa oBepXxHOCTH paszena. [loBepXHOCTHOE HaTsKEHueE.
Tema 4. AncopOuust u3 ra3oBoit (assl.
Tema 5. @yHnaaMeHTanbHble ypaBHEHHUS IOBEPXHOCTHOTO €J1051. METO bl TEPMOANHAMUKHY.
Tema 6. AncopOuus U3 pactBopa.
Tema 7. YpaBHEHUS U30TepMbl TOBEPXHOCTHOTO HATSKEHUSI.
Tema 8. MeTonukn pacyeToB MmapaMeTpOB MOBEPXHOCTH C UCTIONB30BAaHHEM YPAaBHEHUN U30TEPMBI
MOBEPXHOCTHOTO HATSKEHHUS.
Tema 9. TepmoarHaMKKa UCKPUBIEHHOTO MTOBEPXHOCTHOT'O CIIOSL.

5. O61masi Tpy10eMKOCTh AUCHUTIIMHBI (MOyJs1) - 4 3aueTHbIe enuHuIbI (144 4acoB).
6. @opma KOHTPOJIS - 3a4eT.



AHHOTAIUA
K padoueii nporpaMmme TUCUMIIMHBI « TepMoIUHAMUKA HAHOCUCTEM»

1. Heau u 321241 OCBOEHUS IMCUMILTHHBI (MOIYJIsT).
Leap Kypca: Hay4duTh CTYJIEHTOB ONHCATh (PU3UYECKUE TMPOLECCHI, IMPOUCXOMALINE Ha
MMOBEPXHOCTSIX METAJUIOB U CILIABOB METO/IaMU TEPMOJIMHAMUKH.
3agauamm Kypca SIBISIOTCA:
- OCBOUTH OCHOBBI TEPMOIMHAMHUKU MOBEPXHOCTHBIX SIBJICHUM;
- HAyYUTh CTYJCHTOB MCIIOJIb30BaThb TEPMOJUHAMHUKY JUIsl OMMCAHUS MPOLIECCOB, MPOUCXOAAIINX
Ha [TOBEPXHOCTAX METAJUIOB U CILJIABOB;
- BBINOJIHATh MPOCTEUININE pPacyeThl MOBEPXHOCTHBIX TEPMOAMHAMUYECKHX XapaKTEPUCTHK B
3aBHCHMOCTH OT JaBJICHUS Ta30BOil (a3bl U COCTaBa,
- TIpeZIcKa3arh CBOMCTBA MOBEPXHOCTHU IPH MEPEXOJE CUCTEMbI MeTalI-ra3oBas (aza, pacijas B
PAaBHOBECHOE COCTOSIHHE.
2. MecTo aucuuiuinHbl B cTpykrype OIIOII BO
Juciummna «TepMoauHaMuKa HAHOCHCTEM» BXOAWUT BapuaTuBHyK 4acTth bioka 1
«Aucuummuael o BeIOOpPY b1.B.JIB.1» BKIIOYEHHBIX B Y4YEOHBIH IUIAH HAINPaBICHUS IOATOTOBKH
03.04.02 ®dusuka, maructepckas nporpaMmma «Pu3nuka KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHUSI CONEPKAHUS TUCHUIIMHBI (MOIYJISA)
JlucuuiuinHa HanpaBjieHa Ha (POPMHPOBAHUE CIIETYIOIUX KOMIIETEHIUI:
- [IK-1. CnocoOHOCTBIO caMOCTOSITENbHO CTABUTh KOHKPETHBIC 33/1a4l HAYYHBIX UCCIIEI0BaHUN
B oOmactu (M3MKM W pemarh MX C MOMOIIBI0 COBPEMEHHOW ammaparypsl ¥ HH(OPMAIMOHHBIX
TEXHOJIOTHH ¢ UCIIOJIb30BAHUEM HOBEHILIEIO POCCUNCKOTO U 3apyOEkKHOIO OIbITA.
4.Conep:xkanue TUCHUNIUHBI (MOIYJISA)
Tema 1. Beenenue. Hekoropsle cBeieHUs U3 TEPMOJUHAMUKH.
Tema 2. 30pITOYHBIE TEPMOJUHAMUYECKHE TOTECHITHAITBI.
Tema 3. CtpykTypa oBepXxHOCTH paszena. [loBepXHOCTHOE HaTsKEHueE.
Tema 4. AncopOuust u3 ra3oBoit (assl.
Tema 5. @yHnaaMeHTanbHble ypaBHEHHUS TOBEPXHOCTHOTO CJ10sl. MeTOIbl TEPMOANHAMUKHY.
Tema 6. AncopOuus U3 pactBopa.
Tema 7. YpaBHEHUS U30TepMbl TOBEPXHOCTHOTO HATSKEHUSI.
Tema 8. MeTonukn pacyeToB MmapaMeTpOB MOBEPXHOCTH C UCTIONB30BAaHHEM YPAaBHEHUN U30TEPMBI
MOBEPXHOCTHOTO HATSKEHHUS.
Tema 9. TepmoarHaMKKa HCKPUBIEHHOTO TOBEPXHOCTHOT'O CIIOS.

5. O61masi Tpy10eMKOCTh AUCHUTIIMHBI (MOyJs1) - 4 3aueTHbIe enuHuIbI (144 4acoB).
6. @opma KOHTPOJIS - 3a4eT.



AHHOTAIUA
K pado4eil mporpaMmme I CHUANINHbBI
«Teopust u3nyyeHus: peJATHBMCTCKUX YACTHIl B KOHAEHCHPOBAHHBIX Cpeaax»

1. Heau u 321241 0CBOEHUS M CUMILTHHBI (MOIYJIsT).

Ilenp mnpenopaBaHus NAHHOM JUCLUILIMHBL - IOAIOTOBHUTH CTYAEHTAa K CaMOCTOSATEIBbHON
HAyYHO-WHHOBAI[MOHHON JESATeNbHOCTH JJIsi 4ero copMupoBaTh y CTYIEHTOB IPaBHJIbHbBIE
NPEACTABICHUS O JOCTH)KCHMSAX M HEPEIIEHHBIX 3a/ladax COBPEMEHHOM TEOpHsl U3IIy4EHMs
PENATUBUCTCKUX YACTUL] B KOHJIEHCUPOBAHHBIX CPeJax B UX B3aAUMOCBS3U JIPYT C IPYrOM U C IPYTUMHU
paznenaMu QU3HKH.

CryneHT, yCcremHo U3y4uBIINI JaHHBIA KYPC I0J>KEH OCBOUTH CIEAYIOIIEE:

- Kak ypaBHeHnuss MakcBesuia IpuBOAAT K OCHOBHBIM (OpMyJiaM KJIACCHYECKOW TEOPHH H3ITy4YCHUs
PENSATUBUCTCKUX YACTHULL.

- Hmers npencraBiieHNe 0 XapaKTEpe U3IIYyYEHUS PEIIATUBUCTCKOIO 3JIEKTPOHA

B KJIACCUUECKOW U KBAa3UKJIACCUYECKOM 3JIEKTPOJUHAMUKE.

- 3HaTh, YTO TaKOE: M3JTy4YeHUE NMpPU KAaHATUPOBAHHM, METOJ BHPTYAJIbHBIX (DOTOHOB, MHOTOKPATHOE

paccesiHie, CHHXPOTPOHHOE MPUOIHKEHHE.

- OpueHTHPOBATHCS B COBPEMEHHON HAayYHOW JIUTEpaType 10 JaHHOHN npodieme.

- UMmerp mnpencraBieHue 00 OHAyNSATOpax, BUTJIEpaX, CHHXPOTPOHAX, OPUEHTHPOBAHHBIX
KpHCTaJUIaX, KAK TEHEPAaTOPaX U3JIy4CHHUS.

- YMeTh IpOBOJUThH YUCICHHBIE KOJUYECTBEHHBIE OLICHKU BEJIMUMH, XapaKTEPU3YIOIINX CIIEKTPAJIbHbIE

XapaKTePUCTHKH W3IYYCHUs B KOHJICHCHPOBAHHBIX CPEJax, BHIBOJUTH OCHOBHBIC ()OPMYIIBI TEOPHH.

CTyneHThl HOJKHBI YSICHUTH MPUOJIMKEHHS, UCIIONb3YEMbIE B TEOPHUH, 3HATh U MOHUMATh OCHOBHBIC

YPAaBHEHUs1, ONIMCHIBAIOIIME IIPOLIECCH] U3IIYYEHHSI PEIATUBUCTCKUX JIEKTPOHOB.

2. Mecrto aucunmiimubl B ctpykrype OIIOII BO

Juctummna «Teopusi u3inydeHus peNSITUBUCTCKUX YacTHI] B KOHAEHCHPOBAaHHBIX CpElax»
BXOJIUT BapUATUBHYIO 4acTh bioka 1 «/{ucrurummae o Beioopy b1.B.J1B.2» BKIIFOYCHHBIX B yUeOHBIH
miaHn  HampaBieHuss noarotoBku 03.04.02  ®wuszuka, Marucrepckas IporpaMmma «Duszuka
KOHJEHCUPOBAHHOI'O COCTOSIHUS BEIIECTBAY.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COAEPKAHMA TUCHUILINHBI (MOIYJIsS)
JlucuuiuinHa HanpaBiieHa Ha (POPMHUPOBAHUE CIETYIOIIUX KOMIIETCHIINH:

- [IK-1. CiocoOHOCTBIO CaMOCTOSITEbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX MCCIIEIOBAHUI
B oOnactT (U3MKM W pemarb MX C IOMOILBIO COBPEMEHHOM ammaparypsl U HH()OPMAaIMOHHBIX
TEXHOJIOTHH C UCIIOJIb30BAaHUEM HOBEHILIETO POCCUNCKOTO U 3apyOekHOTO OIbITA.

4.Conep:xanne JMCHHILIHHBI (MOAYJISA)
1 OcHOBHBIE IPUHIIMIIBI KIIACCUYECKOU 3IEKTPOANHAMUKH;
2 OOutast TeopUst U3JIyUEHHUS JBUKYIIETOCS 3aps/ia;
3 OcoOGeHHOCTH ABMKEHMSI U U3ITYUEHUS YIbTPAPEIATUBUCTCKUX 3JIEKTPOHOB;
4 TIpubnnkEHHBIE METOIbI B TEOPUH U3ITYUECHHUS;
5 NzmyueHue npu KBa3UINEPUOAUYECKOM JIBUKEHUH;
6 Usnyuenue Kymaxona;
7 KBazuknaccuueckuii meron baiiepa-KaTtkoBa;
8 N3myyenue npu B3aUMOJIEHCTBUH C JTa3€PHOM BOJIHOM;
9 MeTox MHUMOTO BPEMEHU B TEOPUH U3JIyUEHUS;
10 U3nyueHne B HEOAHOPOJHOM BHEIITHEM I1OJI€.
5. O6umasi Tpy10eMKOCTh TUCHHILTAHBI (MOYJIst) - 4 3aueTHBIX enuHull (144 yacos).
6. @opma KOHTPOJIS - DK3aMeEH.



AHHOTAIUA
K pado4eil mporpaMmme I CHUNINHbBI
«IIpoxoskaeHue 3apsizKeHHBIX YaCTHI CBEPXBBICOKHX JHEPIHii yepe3 BeliecTBO»

1. Heau u 321241 0CBOEHUS M CUMILTHHBI (MOIYJIsT).

Llens npenonaBaHusi JaHHOW JMCUUIUIMHBI - IOJATOTOBUTH CTYJIEHTAa K CaMOCTOSITEIbHOU
HAy4YHO-MHHOBAallMOHHOW JI€ATEIbHOCTH I 4Yero cGOpMUPOBaTh Y CTYIEHTOB IpaBUJIbHbBIC
IIPEJCTABICHNUST O JIOCTH)KEHHUSX U HEpEHIEHHBIX 3a7adaX COBPEMEHHOM TEOpUU IPOXOXKICHUS
3apsOKEHHBIX YaCTHI] CBEPXBBICOKUX IHEPIHil uepe3 BEHIECTBO B MX B3aUMOCBSI3U APYT C JPYTOM U C
APYTUMH pa3zienaMu (PU3UKH.

2. MecTo aucuMiuinibl B cTpykrype OIIOII BO

Huctunnuna «[IpoxoxkaeHne 3apsHKeHHBIX YaCTHI[ CBEPXBBICOKUX SHEPTUil yepe3 BELIECTBO
BXOJUT BapuaTuBHYIO 4acTh biioka 1 «Jluciummasl mo Beioopy b1.B.JIB.2» BKIIIOUEHHBIX B yU4eOHBIMI
wiaH HampasieHuss noaroroBku 03.04.02 @usuka, Marucrepckas mnporpamma «®Dusuka
KOHJIEHCUPOBAHHOI'O COCTOSIHUS BEIIECTBAY.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS COMEPKAHUS IUCIUILJINHBI (MOXYJIA)
JlucuuiiuHa HarpaBieHa Ha (OpMHUPOBaHHE CIASAYIONINX KOMITETEHITH:

- [IK-1. CtocoOHOCTBIO CaMOCTOSATEIBFHO CTABUTh KOHKPETHBIC 3a7]a4i HAYYHBIX MCCIICIOBAHUI
B oOmactu (M3MKM W pemarb WX C IOMOIIBI0 COBPEMEHHOH ammaparypsl W HH(QOPMAIOHHBIX
TEXHOJIOTHH C UCTIOJIH30BAHHEM HOBEHIIIETO POCCUHCKOTO U 3apyOekKHOTO OIbITA.

4.Conep:kanue TUCHUNIMHBI (MOIYJISA)

1. Ceuenus paccessHusl B IepBOM OOPHOBCKOM MPUOIMMKEHUH B YABTPAPEIATUBUCTCKOM CIIydae.

2. MHorokparHoe paccestHue. Teopust Momnbepa.

3. Knaccuueckass Teopus WU3IY4YCHHs YIBTPAPEISITUBUCTCKUX JIEKTpOHOB. KBasukiaccuueckoe
o0o01eHue.

4. Uznydenue v poxKAeHHE Map B aMOP(HOM BEIIECTBE U B OPUECHTHUPOBAHHBIX KPHUCTAIIIAX.

5. DnexTpomarHuTHbINA Kackaj. Teopus Jlannay-Pymepa. KackagHo-BepoATHOCTHBIN MOIXO.

5. O0uasi TPy10eMKOCThb TUCHHILTHHBI (MOYJIsi) - 4 3aueTHbIX eauHull (144 yacos).
6. @opMa KOHTPOJIA - DK3aMEH.



AHHOTAIUA
K pado4eil mporpaMmme I CHUANINHbBI
«MeToapbl siiepHO-(PU3NIECKOH CIIEKTPOCKOIMM»

1. ey n 3a1a4M 0CBOEHUSI AU CUMILIMHBI (MOLYJIs1).

Leabto ocBoeHus: y4eOHOW IUCHMIUIMHBI «MeToabl AaepHO-(DU3UYECKON CHEKTPOCKOIIHI
(MADC) saBnsercs: 03HAKOMIICHHE CTYICHTOB C COBPEMEHHBIMH METOJAaMHU SIAEPHO-(PHU3NUYECKOI
CIEKTPOMETPUH, KOTOPbIE BO3MOXKHO NPUMEHUTH JJI U3Y4EHHs] KOHIEHCHPOBAHHOIO COCTOSHHS
BellecTBa. B yacTHOCTH /U1 M3y4eHUs! SJIEKTPOHHBIX, (JOHOHHBIX U CTPYKTYPHBIX CBOWUCTB (OJIMKHUI
U JaNbHUN MOPSIOK) MeTogamMu MeccOaydpOBCKOW M MarHUTOPE30HAHCHBIMH CIIEKTPOMETPUHU, MACC
CHEKTPOMETPUHU, METOJIOM TUGPAKIUU HEHTPOHOB M MO3UTPOHHO-aHHUTHIISILIMOHHON CIIEKTPOCKOIHUH.
B cBoro ouepenp, B Kypce ynensiercss 3HAuYUTEIbHOE BHUMaHHME (U3MUECKUM MPHUHIUIAM, JICKAIIUM
B OCHOBE pabOThl OCHOBHBIX TUIIOB JIETEKTOPOB SIAEPHBIX U3ITYYCHUH.

3agayamMu  u3y4YeHHs] AUCHHUILUIMHBI SIBJISIOTCA: TPUOOpPETECHHE HABBIKOB MPUMEHEHUS
METOZIOB SIIEPHO-(U3UUECKON SKCIIEPUMEHTAILHOM U TEOPEeTUYECKON (PM3UKH, B YaCTHOCTHU, SJCPHOI
CHEKTPOCKOMNUM JIJIs1 U3YUYEHHS MPOLECCOB, CBA3aHHBIX C MPOXOXKIECHUEM y, [, « W3IIy4eHHUH uepes

KOHACHCHUPOBAHHOC BCIICCTBO, MH3YUYCHUC pa6OTBI OKCIICPUMCHTAJIBHBIX  CIICKTPOMETPUUCCKUX
YCTA@HOBOK, OCHOBHBIX THIIOB JE€TCKTOPOB AACPHBIX I/IBJIyLIeHI/If/'I. CTYIICHT JOJDKCH II0JIydaTb

CIIEKTPOMETPUYECKHE JAHHBIE U BBIITOJIHATH CTATUCTUYECKUI aHAJIN3 MTOJIyYEHHBIX PE3YJIbTaToB.
2. Mecrto aucuumimubl B ctpykrype OIIOII BO

Jucnumimna «Metonbl a1epHO-(QU3UYECKON CHEKTPOCKOMMM» BXOAUT BAPUATUBHYIO 4YacCTh
brnoka 1 «/luctummuael mo BeIOOpy B1.B.JIB.2» BKIIOYCHHBIX B Y4eOHBIH IJIaH HarpaBlICHUS
noarotoBku 03.04.02 ®usuka, Marucrepckass nporpamMmma «@Pu3nka KOHIACHCUPOBAHHOTO COCTOSHUS
BELIECCTBAY.
3. TpeOoBaHus K pe3yJibTaTaM 0CBOCHHS COAEP/KAHMA AMCIHHUIIIMHBI (MOLYJIS)
JlucuuiuiiHa HanpaBiieHa Ha (POPMHUPOBAHUE CIETYIOIIUX KOMIIETCHIINH:

- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEIbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX UCCIIEIOBAHUI
B oOsact (U3MKM W pemarb UX C IOMOIIBI0 COBPEMEHHOW ammaparypsl M HH(OpMalMOHHBIX
TEXHOJIOTHH € UCIIOJIb30BAaHUEM HOBEHIIIETO POCCUNCKOTO U 3apyOEKHOTO OIbITA.

4.Copep:kanue TUCHUILIMHBI (MOIYJISA)
. SInepHo-pu3nyeckas EKTPOHUKA
. TUTIBI 1E€TEKTOPOB SIAEPHBIX U3ITYUCHUI
. 'amma - ciekrpomeTpus.
. MarauTope30oHaHCHasI CIIEKTPOMETPUS
. Helirponnas cnekrpomerpust.
. Teopus 3aMeNJIEHUSI HEUTPOHOB..
. BzanmoneiicTBre SIAEPHOTO U3JTYyYEHUS C BEIIECTBOM.
. Peructpanus TeniaoBeIX HEUTPOHOB.
. HEeWTpOHHBIN MOHHTOD 1Sl perucTpauuy agpOHHON KOMITIOHEHThI KJI
10. Kanunisipable BOJIOKOHO-ONTUYECKHE CUCTEMBI B CIIEKTPOCKOIIUU.
11. JIeTeKTOpBsl HOHU3UPYIOIIUX SACPHBIX HU3ITYyYEHUN.
5. O6mas Tpy10eMKOCTb THCHUILTHHBI (MOAYJIs) - 4 3a4eTHbIX eaunuil (144 4acos).
6. @opMa KOHTPOJIS - DK3aMCH.

O 01N DN WK



AHHOTAIIUA
K pado4eil mporpaMmme I CHUANINHbBI
«MeToabl IMATHOCTHKH CBOVCTB HAHOCUCTEM»

1. Hesau 1 3a1a4u 0CBOEHUA TMCUMILIUHBI (MOIYJIsT).

Ileas Kypca: OCBOMTh METOA PEHTICHOBCKOH (POoTORNEKTpoHHOH criekTpockonuu (POIC) kak
OIMH U3 METOJIOB IMarHOCTUKH IMOBEPXHOCTH HAHOMATEPHUAJIOB.

3agayaMm Kypca sBISIOTCA:

- ocBoeHHE (U3MKK B3aMMOACWUCTBUS TIOTOKOB (DOTOHOB C TOBEPXHOCTBIO MAaKpo- U
HAHOOOBEKTOB,

- M3y4eHHEe YCTPOUCTBA U MPUHIUI paboThl PO cnekrpomeTpa;

- ocBoenue HoBoit TexHukH — PODC cucremsl K-Alpha;
-OCBOEGHUE METOJIUKH IIPOBEIEHUS SKCIEPUMEHTOB U HMHTEPIPETALUU PE3YIbTATOB IOJYyYEHHBIX

(OTORIIEKTPOHHBIX CIIEKTPOB.

2. Mecro nucuuiuiaabl B ctpykrype OITIOITI BO

Jucuumnimza «MeToJbl AMarHOCTUKU CBOMCTB HAHOCUCTEM» BXOJUT BapUATUBHYIO 4acTh biioka
1 «ducuumumnael o Beibopy b1.B.JIB.3» BKIIOUCHHBIX B y4eOHBIN IJIaH HANpaBJICHHs MOATOTOBKU
03.04.02 ®usuka, Mmaructepckas nporpamma «Ou3uka KOHJACHCHPOBAHHOTO COCTOSHUS BEILIECTBAY.

3. TpeOGoBanus K pe3yJibTaTaM OCBOCHUS COAEPKAHUA TMCUMUILINHBI (MOXYJISA)
JlucuuiuiiHa HanpaBiieHa Ha (JOPMHUPOBAHUE CIETYIOIIUX KOMIIETSHIINI:

- OIIK-6. CnocoOHOCTBIO HCIIOJIb30BaTh 3HAHUA COBPEMEHHBIX MpOOJIeM U HOBEUIINX
TOCTKEHUH (PU3UKH B HAYYHO-HCCIICI0BATEIILCKOM padboTe;

- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEbHO CTABUTh KOHKPETHBIE 337a4l HAyUYHBIX UCCIIEIOBAHUI
B oOsacT (U3MKM W pemarb UX C IOMOIIBI0 COBPEMEHHOW ammaparypsl M HH(OpMallMOHHBIX
TEXHOJIOTHH ¢ UCIOIb30BAHUEM HOBEHILIEIO POCCUNCKOTO U 3apyOekKHOIO OIbITA.

4.Conep:xkanue TUCHUNIUHBI (MOIYJISA)
Tema 1. BBeneunue.
Tema 2. HeoOxonumsie ycnoBus ains peanuzauuu POOC.
Tema 3. YeTpoicTBO 1 pHHIKTT paboThl coBpeMenHoro POD cniekrpomerpa cucrembr K-Alpha.
Tema 4. ®uznueckue ocHOBEI PODC.
Tema 5. Onucanue CTpOEHUs aromMa BEIEeCTBa.
Tema 6. KBantoBo-Mexannueckoe onucanue O0O.
Tema 7. KauecTBeHHbIH aHanu3 POD cnekTpos.
Tema 8. KonnuectBennsiit ananuz P®D cnekTpos.

5. O0uasi TPy10eMKOCTh TUCHHILTHHBI (MOayJIsi) - 4 3aueTHbIX eauHull (144 gacos).
6. @opMa KOHTPOJIS - DK3aMEH.



AHHOTADUA
K pado4eil mporpaMmme I CHUANINHbBI
«CnenuajbHbIi (pU3HUYECKUIT MPAKTUKYM 0 GU3MKe TOHKHX MJIEHOK

1. Hesnu 1 3a1a4u 0CBOEHUSA TUCUMILIUHBI (MOIYJIs1).
Heabo Kxypca SBISICTCS. H3YyYUTh OCHOBBI TEXHOJIOTUW BBIPAIIMBAHHUS W (U3UKH TOHKHX
IJICHOK; OCBOUTHh (PU3NYECKHE U TEXHUYECKHE OCHOBBI COBPEMEHHBIX METOMOB JIMAarHOCTUKH
MMOBEPXHOCTH.

3agauamu kypca «CrnenuanbHblii (DU3WYECKUH NPAKTUKYM MO0 (HU3UKE TOHKUX IUICHOK»
SBIISTFOTCSL:

- OCBOEHME TEXHOJIOTUH BbIpAILlMBaHUsl TOHKUX IUIEHOK U MOKPBITHIA;

- OCBOEHUE METOAMKH U3yYEHHsI CBOMCTB TOHKUX MJIEHOK U MOKPBITHH.

2. Mecro nucuuiuiaabl B ctpykrype OITIOITI BO

Juctumimna «CrenuanbHbld GU3NYECKUN MPAKTUKYM MO (PU3MKE TOHKUX IUIEHOK» BXOIUT
BapuaTuBHYIO 4acTh bioka 1 «J/luctunmuael mo Bei6opy b1.B.JIB.3» BKIIIOYEHHBIX B Y4eOHBIN IIJIaH
HanpasneHus noarorosku 03.04.02 ®dusuka, maructepekas nporpamma «®dusnka KOHAEHCUPOBAHHOTO
COCTOSIHMSI BEILIECTBAY.

3. TpeOGoBaHus K pe3yJibTaTaM OCBOCHUS COAEPKAHUA TMCHMUILINHBI (MOXYJISA)
JlucuuiuiiHa HanpaBjieHa Ha (POPMHUPOBAHUE CIETYIOIIUX KOMIIETSHIIUH:

- OIIK-6. CnocoOHOCTBIO HCIIOJIb30BaTh 3HAHUA COBPEMEHHBIX MPOOJIeM M HOBEUIINX
JTOCTHKEHHUI (PU3HKU B HAYYHO-UCCIIEI0BATEILCKOM padoTe;

- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX MCCIIEIOBAHUI
B oOsacT (U3MKM W pemarb UX C I[OMOIIBI0 COBPEMEHHOW ammaparypsl M HH(OpMalMOHHBIX
TEXHOJIOTHH ¢ UCIIOJIb30BAaHUEM HOBEHILIEIO POCCUNCKOTO U 3apyOEkHOIO OIbITA.

4.Conep:kanue TUCHUNIMHBI (MOLYJIs1)
Tema 1. BBeneunue.
Tema 2. O6pazoBaHue 1 poCT MOKPBITUH.
Tema 3. Meton TeEpMUYECKOTO UCTIAPEHUS.
Tema 4. MeToa 3/1€KTPOHHO-JIY4€BOI0 UCIIAPEHUSI.
Tema 5. MeTon HOHHOTO pacIbUICHUS.
Tema 6. MeTannu3zanus NOJTUMEPHBIX MaTepUaIoB.
Tema 7. PaguanimOHHO-CTUMYITMPOBAHHBIN U INIA3MOXUMUYECKUI METO/IbI HAHECEHHUS IIJICHOK.
Tema 8. [Ipouecchl B 1a3Me U HAaHECEHHE MIJICHOK Ha TOBEPXHOCTHU MaTepUAJIOB.
Tema 9. [Tomyuenue mIEHOK METOOM IUCIIEPTUPOBAHUS.
Tema 10. ITony4yeHue naeHOK METOIOM JUCIEPTUPOBAHUS.
Tema 11. MeTon XuMHY€ECKON TPAaHCIIOPTHON PEAKIIUH.
Tema 12. ITapameTpbl IIIEHOK U METO/IbI UX KOHTPOJIS.
Tema 13. DnexkTpodu3ndecKkuii U ra30TepMUUYECKUI METOBI MTOTYYSHHSI TOKPBITHH.

5. O6mas Tpy10eMKOCTb THCHUILTHHBI (MOAYJIs) - 4 3a4eTHbIX eaunuil (144 4acos).
6. @opma KOHTPOJIS - DK3aMeEH.



AHHOTAIUA
K padoueil nporpaMMe JUCHHUILTHHBI
«Hanocucrembl. MeToabI OJY4YeHHUS U CBOWICTBA»

1. llesqiu ¥ 3a12a44 OCBOEHUSI TUCHHUILIHHBI (MOIVJIS)

Heanro muctmmummabl «HanocucTembl. MeToIbl TOJIVICHHUS U CBOMCTBay sBJsieTcs (hopMupoBaHue
3HAaHWH V CTYIEHTOB B 00JacTu 0a30BbIX (DM3MYECKUX IMPUHIIMIIOB CHHTE3a HAHOCHUCTEM, a TaKKe
pa3pabOTKH, CO3JaHUsA M IPUMCHEHHUS CICIHHAIBHBIX MAaTEePUalOB, YCTPOMCTB M  CHCTEM,
HCIIOJIb3YEMBIX B HAHOAJIEKTPOHUKE U HAHOTEXHOJIOTUSIX. U3yUYE€HHE METOJOB MCCIIEIOBAHUS CBOWCTB
HaHOCHUCTEM.

3agayveii JaHHOTO Kypca sIBJISETCS:

* u3ydeHue 0a30BBIX PU3NUECKUX MPUHIUIIOB MOCTPOCHHS U (PYHKIIMOHHPOBAHUS HAHOCUCTEM, a
TaKXKe pa3pabOoTKH, CO3JaHMs U IPUMEHEHMs CIIELUaIbHbIX MAaTepHaiOB, YCTPOICTB U CUCTEM,
UCIOJIb3YEMBIX B HAHOTEXHOJIOTUSX.

* mosiyuyeHHe 0a30BbIX 3HAHHUH MO TUIOJIOTMHM HAHOCHUCTEM, METOJaM IOJIy4eHUSI HAHOOOBEKTOB,
UX CBOMCTBaM U METOJaM UCCIICI0BAHUN;

* dopmupoBaHue VMEHMH M HaBBIKOB II0 HCIOJIB30BAHHUIO JKCIEPUMEHTAIbHBIX U
TEOPETUUYECKHX METO/I0B U3yUEeHUsI HAHOCHCTEM B IpoLecce 00yueHHs..

2. Mecrto aucunmimnsbl B ctpykrype OIIOII BO

Jucuunnnna «HanocucteMbl. MeTozbl MOJydyeHHsI U CBOIMCTBa» BXOIUT BapHAaTHUBHYIO YacTb
brnoka 1 «/luctummuael mo BeIOOpy B1.B.JIB.4» BKIIOUYCHHBIX B Y4eOHBIH IJIaH HarpaBlICHUS
noaroroBku 03.04.02 dusuka, marucrepckas nporpamma «®dusmka KOHAEHCHUPOBAHHOIO COCTOSHUS
BEILIECTBA.

3. TpeOoBaHus K pe3yJbTATaAM OCBOCHHS COJEP:KAHUS JMCIHHUIIIMHBI (MOLYJIs1)
JlucuuiuiiHa HanpaBiieHa Ha (POPMHUPOBAHUE CIETYIOIIUX KOMIIETCHIINH:

- [IK-1. C1ocoOHOCTBIO CaMOCTOSITEIbHO CTABUTh KOHKPETHBIE 331a41 HAyYHBIX MCCIIEIOBAHUI
B oOsact (U3MKM W pemarb UX C IOMOIIBI0 COBPEMEHHOW ammaparypsl M HH(OpMalMOHHBIX
TEXHOJIOTHH € UCIOIb30BAHUEM HOBEHILIETO POCCUNCKOTO U 3apyOEkHOTO OIbITA.

4.Conep:xkanue TUCHUNIMHBI (MOIYJISA)

1. Buasl HaHOCHCTEM

2. MeTtozbl cHHTE3a HAHOMATEPUAJIOB

3. MeTofbl uccienoBanusi CBOMCTB HAHOMATEPHAIOB

5. O0mas TpyA0eMKOCTh THCIIHILTHHBI (MOAYJIsi) - 3 3aueTHbIe enquHUIEI (108 gacos).
6. @opma KOHTPOJIS — 3a4eT U TuddepeHInaTbHbIN 3aUeT.



AHHOTAIUA
K padoueil nporpaMMe JUCHHUILTHHBI
«®a30Bble NMepexoibl B HAHOCTPYKTYpPax»

1. Heau u 32124 OCBOCHU S JUCHUIJIMHBI (MOTYJIs1)

[ToAroTOBUTH CTYJEHTA K CAMOCTOSITEIbHON HAYYHOU NIEATENbHOCTH Ui Yero chopMUPOBATh Y
CTYJICHTOB IPAaBWJIbHbIEC MPEICTABICHUS O JOCTHKEHMSIX M HEPEIIEHHBIX 3aJadaX COBPEMEHHOU
(GU3HKN (Pa30BBIX MEPEXOMOB C €€ MPHIOKEHUSIMH K HAHOCTPYKTYpaM B €€ B3aUMOCBSI3H C APYTUMHU
obnactamu Qusuku. JlUCUMIIIMHA B OCHOBHOM pAacCUYMTaHa Ha CTYJICHTOB, HE H3y4YaBIINX
0100HbBIE KYPChI B paMKaXx JUCIUIUIMH IO BBIOOPY CTYJEHTA.

3agaum u3ydeHusi JUCHUIIMHBL. [lepes KypcoMm CTOSIT clieyroniue 3a1aun:

- OBJIQJICTh COBPEMEHHOM METOI0JIOTHEH U3Y4eHHUs (Da30BhIX MEPEXOJI0B;

- chopMHUpOBaTh y CTYICHTOB COBPEMEHHBIC IMPEACTABICHUS HAHOCTPYKTypax U (a30BBIX
repexoax B HUX.

- 03HAaKOMUTH CTYJCHTOB C OCHOBHBIMH MOHATHAMH (PU3UKH CTPYKTYPHBIX (Da30BBIX MIEPEXO/IOB,
BKJIFOYasi HAHOCTPYKTYPBHI;

- JaTh TMpejAcTaBlieHWe OO0 YCIOBUAX BO3HUKHOBEHHS M Pa3BUTHS TEPMOJAMHAMUYECKUX
MOAX0JI0B K (u3nke (Pa3oBbIX Mepexoax;

- HAy4UTh CTYJCHTOB JEJIaTh KOJWYECTBCHHBIC OIEHKH BEJIMYMH, BCTPEUAOIIMXCS B (U3UKE
pa3mepHBbIX 3 (HeKToB;

- HAYYUTh CTYJIECHTOB IMPAKTHUYECKOMY HCIIOJIb30BAHUIO TOJIYYEHHBIX 3HAHMM M HABBIKOB M
OPUEHTHUPOBATHCA B HAYYHOM JIUTEpAType.

2. Mecrto aucunmimmusl B ctpykrype OIIOIT BO

Hucturnnuna «®a3oBble EpPexoJpl B HAHOCTPYKTYpax» BXOAUT BapUATHBHYIO dacTh bioka 1

«Jductumiunel mo Beibopy b1.B.JIB.4» BKiIOueHHBIX B y4eOHBIH IJIaH HAIMPABICHUS IOATOTOBKH
03.04.02 ®dusuka, maructepckas nporpamMmma «dPu3nuka KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.

3. TpeGoBaHus K pe3yJbTATaM OCBOCHHS COAEPKAHMSA TUCHUILIHHBI (MOLYJIA)
JlucuuriuHa HarpaBieHa Ha (OPMHPOBAHHE CISAYIONINX KOMITETEHITHI:

- [IK-1. C1ocoOHOCTBIO0 CaMOCTOATEIHHO CTABUTh KOHKPETHBIE 33]]a4l HAyYHBIX HCCIIeIOBAHUIMA
B oOmacty (M3MKM W pemarb WX C IOMOIIBI0 COBPEMEHHOW ammaparypbl U WH(POPMAIMOHHBIX
TEXHOJIOTHH € UCIOIb30BAaHUEM HOBEHILIEIO POCCUNCKOTO U 3apyOekHOIO OIbITA.

4.Copep:kanue TUCHUIIMHBI (MOIYJISA)
1.CtpykTypHBI€ (ha30BbIE IEPEXOIBI.
2. ®OHOHHBIH CTIEKTp MpH C.¢.11.
3. DKcnepuMeHTaIbHbIE METO/IbI UCCIEIOBaHMS C.¢.11.
4. I3MeHeHue napameTpa nopsaka npu c.¢.im.
[TapameTpa mopsaKa Kak XapakTepUCTHKA KOOPAWHAIIMOHHOTO YIOPSI0YCHHUS B KOHJCHCUPO
5. ®a3oBblie niepexosl 1 u 2 poxa
6. Pazmephbie 3 pexTol.
7. CBepXIUIaCTUYHOCTh HAHOCTPYKTYP.
8. Hanokuactepsl.
9. [1naBreHne HAaHOKJIACTEPOB.
10. O6pazoBaHue HOBBIX (ha3.
11. TepmonmHamuka pa3mMepHbIX 3 (HeKToB.
12. Mexda3Hast sHeprus Ha pa3IndHbIX TPAHUIIAX
13. 30H10BbIE METO/IBI.
5. O0mast TpyA0eMKOCTh TMCHMIJIMHBI (MOAyJIs1) - 3 3aueTHbIE enuHullbl (108 yacos).
6. @opma KOHTPOJIs — 3a4eT U TudPepeHInaTbHbIN 3aUeT.



AHHOTALIUA

K padoyeil nporpaMmMe JMCHUILTHHBI
«YpaBHEHHS COCTOSIHMA B IKCTPEMAJIbHBIX YCJIOBHUIX»

1. Ieau u 321241 OCBOEHMSI TUCHUIIUHBI (MOTYJIA).

- 03HAKOMJICHHE OOYyYaIOUINXCS C OCHOBHBIMU TEOPETUUCCKUMHU (OPMHUPOBAHUE Y CTYICHTOB
3HaHUH  (yHOAMEHTANbHBIX  pa3fenoB  (U3WKH, HEOOXOAMMBIX IS pelIeHHs  Hay4YHO-
HCCIIEI0BATENbCKUX 3a/1a4 (B COOTBETCTBUHU CO CBOEH MAarnCTEPCKOM MPOrpaMMOii), a TaKKe pa3zeiioB
(bu3uKHU, HEOOXOMUMBIX ISl PEIICHHUS] HayYHO-WHHOBAIIMOHHBIX 3a/1a4d (B COOTBETCTBHH C MpoduiieM
MOJTOTOBKH), Pa3BUTHE Yy CTYJCHTOB HABHIKOB M YMEHHH MPOBOIUTH CBOI MpodeccHoHATBbHYIO
JEeSTEILHOCTh C YUETOM COIHMANIBHBIX, ITUYECKUX U MIPUPOIOOXPAHHBIX ACTICKTOB.

3amaun JaHHOUW MUCIUIIIINHEL:

- M3YYCHHE OCHOB COBPEMEHHOW (DM3MKHM BBICOKHX IUIOTHOCTEH HSHEPruu, 3HAHUE 3aKOHOB
COXPAHCHUS NBIKEHUS W SHTPONUU B TUAPOAMHAMUYCCKUX OCHOBAX (DM3HMKHU YIAPHBIX BOJIH U HUX
CBOMCTB. YMEHUE OIEHUTH IIMPHHY ITOBEPXHOCTH Pa3phiBa, PACCUNTATh HHBAPUAHTHI PuMaHa;

- TIOHMMaHHE OCHOB (U3MKH TIUIa3Mbl, 3HAHWE W YMEHHUE pPACCUUTHIBATh IapaMeTphbl
IJIa3MEHHBIX KoyieOaHuid, paamyca ae0aeBCKOTO SKPaHUPOBAHUS, MApPaMETPOB, XapaKTEPU3YIOIIUX
UJCATLHYIO ¥ HEUICATBHYIO TUIa3MYy;

- W3y4eHUE TEPMOIAMHAMHUYECKUX CBOWCTB TBEPIABIX T TPU BBICOKUX JIABICHUSX W
TEeMIIepaTypax, ypaBHEHUI COCTOSIHMI Tella, COBEPINAOIIEro Maible KojeOaHus. IMeTh MOHATHUS O
COBPEMEHHBIX MoOJesX pacueTa QyHkuu ['proHaii3eHa, yaapHbIX aguabaT ¥ AMarpaMM COCTOSHUUN
Pa3IMYHBIX KOHJACHCUPOBAHHBIX BEIIECTB B IKCTPEMAIBHBIX YCIOBHUSX.

2. Mecto aucuumiannsl (moay.as) B crpykrype OIIOIL.

JucuummHa «YpaBHEHUS COCTOSIHMSL B OKCTPEMAJIbHBIX YCIOBHUSAX» BXOIUT BApUATUBHYIO
gyacte broka 1 «/{uctummunst o Beibopy b1.B.JIB.5» BkitoueHHBIX B y4eOHBIN IUIaH HalpaBlICHUS
noaroroBku 03.04.02 dusuka, marucrepckas nporpamma «®dusmka KOHAEHCHUPOBAHHOIO COCTOSHUS
BEILIECTBA.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCIUNIMHBI

Jucturnnuna HampasieHa Ha GOPMHUPOBAHUE CIACAYIOMIMX KOMITCTCHIIHI:

OIIK -3 - ctocoOHOCTBIO K aKTUBHOM COIMAIBHON MOOMIIBHOCTH, OpraHU3aIl[ui HAYYHO-
UCCIIEIOBATENLCKUX U MHHOBAIMOHHBIX PaboT

I1K - 1 — crtocoOHOCTHIO CAMOCTOSITEIFHO CTABUTh KOHKPETHBIE 33]]a4l HAyYHBIX
rccaea0BaHui B 007acTu (PU3UKU U PEIIaTh UX C TTOMOIIBIO COBPEMEHHOM ammapaTyphl U
MH(OPMAIIMOHHBIX TEXHOJIOTHH C UCIOJIb30BAaHUEM HOBEHIIIEro POCCHIICKOTO U 3apy0eHOTO OMbITa

4.Conep:xanue IMCHUILIHHBI (MOAYJISA)

Paznen 1. YpaBHeHUs COCTOSIHUS BEILIECTBA U (PU3UKA YAAPHBIX BOJIH.

Paznen 2. OCHOBBI (PM3HKHU IIIa3MBI.

Pazmen 3. TepmoamHamMu4Yeckune CBOWCTBA TBEPABIX TEN TPH BBICOKHX JAaBICHHUAX U
TEeMIIEepaTypax.

5. O0mast TpyA0eMKOCTh TUCUMIJIMHBI (MOYJ1s1) - 3 3aueTHbIe enuHULIbI (108 vaca).
6. @opMa KOHTPOJIA - 3a4eT.



AHHOTALIUA

K padoyeil nporpaMmMe JMCHUILTHHBI
«ATOMHAasl CTPYKTYPA HAHOCHTEM»

1. esm 1 32124 0CBOEHMSI AUCUMILIMHBI (MOIYJIs).

OcHoBHas 3ajadya Kypca COCTOUT B BBIPAOOTKE y CTYJEHTOB IOCJIEJI0BATEIILHON CHCTEMBbI
3HaHUH O (QU3MKE AaTOMHOH CTPYKTYpbl HAHOCHCTEM NPUMEHHTEIBHO K  PEIICHHUIO
AKCTIICPUMCHTAIBHBIX M TEOPETHMYECKHX 3a/iad, BO3HUKAKONIMX B JaHHOW oOsactu ¢ y4€Tom

JOCTMDKCHUH COBPEMEHHOW HAayKH B JIAHHOW 00JIACTH W TPAJAMIIMOHHO CJIOKHUBIIHUXCS (DU3NUECKUX
mkoia B KbI'Y.

2. Mecro aucuumiaunbl (MoayJis) B crpykrype OIIOII.

HucuunnuHa «ATOMHas CTPYKTypa HAHOCHUCTEM» BXOAMT BapHaTWBHYIO YacTh bioka 1
«ducuurumnel mo Beibopy b1.B.JIB.5» BkiIIOYEeHHBIX B y4eOHBIN IJIaH HampaBlICHHUs] MOATOTOBKU
03.04.02 dusuka, maructepckas nporpamma «Pu3uKa KOHJACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.

3. TpeOoBaHusl K pe3yJibTATAM OCBOEHMSI JUCUMIIJIMHBI

JlucuuiuiiHa HanpaBjieHa Ha (popMUpOBaHHE CIIETYIONINX KOMITETCHIIUHA :
OIIK -3 - ctocoOHOCTBIO K aKTHBHOM COIMATbHON MOOMIBHOCTH, OPTaHU3AIIH HAyIHO-
UCCJIEIOBATENILCKUX M MHHOBAIMOHHBIX PabOT
1K - 1 — criocOOHOCTHIO CaMOCTOSITENBHO CTABUTh KOHKPETHBIE 3a/1a4l HAYYHBIX UCCIIEI0OBAaHUN B
o0acTi (PU3MKHM U penIaTh UX ¢ IIOMOILIBI0 COBPEMEHHOH anmaparypsl ¥ HHHOPMAIIHOHHBIX
TEXHOJIOTHH C MCIIOJIb30BAHNEM HOBEHIIIETO POCCUUCKOTO U 3apYOEKHOTO OIBITa

4.Copepikanue TUCHUIIMHBI (MOIYJISA)
BricokoaucnepcHbie CUCTEMBI U KIIACTEPhI
TepmouHaMUKa BEICOKOIUCTIEPCHBIX CUCTEM.
I'paden.

QDyIuIepeHsl.

Mertoapbl pacuéTa CBOWCTB HAHOCUCTEM.

g E

5. O0mas TpyA0eMKOCTb TMCUMIJIMHBI (MOYJIs) - 3 3aueTHbIe enuHULIbI (108 yaca).
6. @opMa KOHTPOJISA - 3a4eT.



AHHOTALIUA
K pa0oyeii nporpaMme JMCIHIIIHHBI
«MexdasHbie JHeprus, aare3usi H CMAYHBAEMOCTh IIOBEPXHOCTH»

1. Hean u 3a1a4u M3y4eHUsl JUCUMILIIMHBI (MOLYJIs1)

ensmMu 1 3a1a4aMu OCBOCHUS JUCIUIUINHBI SIBISIFOTCS: O3HAKOMJICHUE MAruCTPOB C SIBJICHUSMH,
HaOJIIOIaeMBIMU B PE3yJIbTaTe B3aMMOJICHCTBUS Pa3IMYHBIX (Da3: TBEPIOE TEJIO C TBEPIBIM, TBEPIOC
TEJIO C JKUJIKUM M KHAKOE C KUIKHM, OCBOMTH METOMBI OINPEACIICHUs MapaMeTPOB ATUX IPOIIECCOB,
Hay4YUTh CTYJAECHTOB IOHMMAaTh MEXaHH3MBbI IPOIIECCOB, MPOUCXOAINIMX Ha Pa3IUYHBIX MEX(Pa3HBIX
rpaHunax, GU3NKy THX MPOILECCOB, U3YYCHUE METOJOB OIMPEACICHUS MapaMeTPOB U XapaKTePUCTUK
3TUX MPOIECCOB.

2. Mecto aucuumiinnsbl B crpykrype OIIOITI BO

Hucunmmna «MexdasHple SHEprusi, anre3vss ¥ CMauuBaeMOCTh MOBEPXHOCTH» BXOIUT
BapuaTuBHYIO 4acTh broka 1 «/luctummunsl o Beioopy b1.B.JIB.6» BKIIIOYEHHBIX B Y4e€OHBIH IIaH
HanpasyieHus: noarotoBku 03.04.02 ®dusuka, marucrepckas nporpamma «Dusnka KOHIEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBAY.

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHUS JUCIUNIMHBI

JucnuninuHa HanpaieHa Ha (GOPMUPOBAHHE CICAYIONINX KOMIETEHIIHIA:
IIK - 1 — ctocoOHOCTBIO CAMOCTOSTENHHO CTABUTh KOHKPETHBIE 33/1a4l HAYYHBIX MCCIIEIOBAHUN B
obyacT (pU3MKH U penaTh UX ¢ MOMOIIBIO COBPEMEHHOM armapaTypsl 1 HH(GOPMAIIMOHHBIX
TEXHOJIOTUH C UCIOJIb30BAHUEM HOBEHIIIETO POCCUHCKOTO M 3apyOEKHOTO OIBITA

4.Copep:kanue TUCHUILIMHBI (MOIYJISA)
Paznen 1. Beenenue.

Paznen 2. OcHOBHBIE TOHATHS TEPMOAMHAMUKHI

Pasznen 3. OcHOBHBIE CBEACHUS

Paznen 4. Buabl mexxda3HbIX TpaHHI] B OTHOKOMIIOHEHTHOM CUCTEME: KPaTKUM SKCKYpC.
Paznen 5. TepmonuHamudeckue yciuoBUs paBHOBeCHS (a3.

Pa3nen 6. Hauana TepmoauHaMuKy.

Paznen 7. TepmoguHaMuyeckue MOTEHINATBI

Paznen 8. M3orepmudeckast pabora 00pa3oBaHUs TOBEPXHOCTH.

Paznen 9. /IBa meTtona uzyueHus: TepMOJIMHAMUKN MEX(Pa3HbIX SBICHUM.

Paznen 10. ®azoBbie nepexosl U UxX Kiaaccupuxarus mo CeMeHYeHKO.

Paznen 11. IlpepsiBHBIE U HenmpepbIBHBIE (a30BbIe epexoabl. DazoBbie Mepexosl IEPBOTrO poja.
Paznen 12. ®a3oBble epexopl IEPBOTO pOAA U TPETHE HAUaJI0 TEPMOJINHAMUKHU
Paznen 13. ®a3zoBsie nepexonsl BToporo poaa. I[1. perdecrt.

5. O0mast TpyA0eMKOCTh JUCUMIIMHBI (MOYJ1s1) - 3 3aueTHbIe enuHULIbI (108 vaca).
6. @opMa KOHTPOJIA - 3a4eT.



AHHOTALUA
K padoyeil mporpaMMe Q1 CHUIINHbI
«DU3UKA AaTOMHBIX CTOJIKHOBEHHUI»

1. Henu u 3a1aun n3y4eHUus1 JUCUMILIUHBI (MOTYJIsA)

OcHoBHasl 3a/1a4a Kypca COCTOUT B BBIPAOOTKE Y CTY/IEHTOB MOCIEI0BATEIbHOM CUCTEMBI 3HAHUH O
¢bu3MKe arOMHBIX YOPYIMX U HEYNPYTUX CTOJIKHOBEHUH TNPUMEHHUTENBHO K  PEIICHHUIO
IKCMEPUMEHTAIBHBIX U TEOPETUUCCKUX 3a]1a4, BOSHUKAIOIIUX B (PU3MKE HU3KOTEMIIEPATYPHOU TIJIa3MbI
W JIMaTHOCTHKHU COCTaBa M CTPYKTYPHI MOBEPXHOCTH METOIAMHU CIEKTPOCKOITHH OOPaTHOTO pacCesHUs
noHoB HU3KkuX 3Hepruit — COPUHD u paccesaHus MOJIEKYJISIPHBIX MTYYKOB.

2. Mecrto aucuumuinnsbl B ctpykrype OIIOITI BO

Hucuunnuna «®Pu3Mka aTOMHBIX CTOJKHOBEHHI» BXOAMT BapUaTHBHYIO 4acTh bioka 1
«Aucuummmael o BeIOOpPY b1.B.JIB.6» BKIIOUCHHBIX B Y4YEOHBINM IUIaH HAINPABICHUS IOATOTOBKH
03.04.02 ®usuka, maructepckas nporpamMmma «Pu3nuka KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBAY.

3. TpeboBaHusA K pe3yJabTATAM OCBOCHUS JUCIHUNIMHBI

JucnuniuHa HanpaBieHa Ha GOPMUPOBAHUE CIIEIYIOMIMX KOMIETSHIINN
IIK - 1 — ctocoGHOCTHIO CaMOCTOSITEIBHO CTABUTh KOHKPETHBIE 33/1a4l HAYYHbBIX UCCIIeI0BAaHUN B
obyacT (pU3MKH U penaTh UX ¢ MOMOIIBIO COBPEMEHHOM anmapaTypsl 1 HH(POPMAIIMOHHBIX
TEXHOJIOTHH C UCIOJIb30BAHNEM HOBEHIIIETO POCCHICKOTO U 3apy0eKHOTO OTIBITa

4.Copep:kanue TUCHUIIMHBI (MOIYJISA)

1. CronkHOBEHHE YaCTUIl B KJIaccuueckod mexanuke. [loHaTne o ceueHum paccesHus. 3aaada
BOCCTAHOBJICHUSl MOTEHLHMAJIA PACCESIHMS IO S3KCHEPUMEHTAIbHO M3MEPEHHOM HMHJUKATpHUCCEe
paccesiHusl.

2. BzamMmojeiicTBHEe aTOMHBIX YacTHIl Ha JajJeKoM pacctosHud. OOMEHHOE B3aWMOJICHCTBHE
atoMoB. [loTeHnMan B3aWMOJEWCTBHUS aTOM-aTOM B paMKaxX 3JIEKTPOHHO-CTATUCTHYECKOM
TEOPUH.

3. KBaHTO-MexaHHuYECKOe pPacCMOTpPEHHUE YIPYroro paccesHue aromoB. CTalnMoHapHas TEOpus
MOTEHIIMATBLHOTO paccesiHusa. AMIUIMTYAa U ceueHue paccesHus. Meton ¢pyukiuu ['puna s
OJIHOYACTUYHOT'O MTOTEHIUAIIBHOTO PACCESIHUS.

4. KBaHTOBasi TEOpUS MHOTOKaHAIbHOrO paccesHuss aromoB. @Dopmanuzm T-MaTpuibl.
[IpubnmxeHHoe pelleHne YypaBHEHUM Heynpyroro paccesHus. Ilpubnmkenue enuHOM
Tpaektopuu. [Ipubnmxenue cimBku. [lepexoibl MEXTy BBICOKOBO30YKIEHHBIMU COCTOSIHUSIMHU
atomoB. Ilepexoabpl B COCTOSIHUSI C HEINPEPHIBHBIM CIEKTPOM. MeToAbl paccCMOTpPEHUs
HEYNpPYruX NEepexXoJ0B IMpPU MEJIEHHBIX CTOJIKHOBEHMsX. [lomHOE cedeHne Heynpyrux
MEePEeX0/I0B B MPUOIMKEHUH IBYX COCTOSIHUU.

5. Pe3onaHcHBIE TTpoIIECCH TTPH MEJICHHBIX CTOJIKHOBEHUsX. [lepenaua B3Oy aeHHs 1
WOHU3AIIMS, HEUTpaIu3alusl U nmepe3apsiika mpyu CTOJIKHOBEHUSIX aTOMOB. CITHHOBBIN OOMEH.

5. O01mas TpyA0eMKOCTh IUCHUILTHHBI (MOayJif) - 3 3aueTHbIe equHuUIlbl (108 gaca).
6. @opma KOHTPOJIS - 3a4ET.



AHHOTALIUA
K pafoueii nporpaMmme Iy CHUNITHHBI
«PaccesiHue MOJIEKYJISIPHBIX IYYKOB IOBEPXHOCTAMH TBEPABIX TeJD)

1. Henu u 3a1aum M3y4eHUus1 JMCUMILIUHBI (MOTYJIs)

OcHoBHas 3a7]a4a Kypca COCTOUT B BBIPAOOTKE y CTYJEHTOB MOCJIEI0BATEIbHON CUCTEMbI 3HAHUH O
(hM3UKEe aTOMHBIX YIPYTUX U HEYIPYTUX CTOJKHOBEHUN HAa MOBEPXHOCTH I'PAHMI] pa3jieia ra3-TBepoe
TEJIO M X POJIA B MPOIECCaX MOJICKYJIIPHO-TY4eBOM SMUTAKCUU JU(PPAKIIMOHHOTO aHAIN3a CTPYKTYPhI
MMOBEPXHOCTH METOJIOM PACCESIHHSI aTOMOB T'eJIHsI, aCOPOLIUU U IECOPOIIUU aTOMOB MIOBEPXHOCTHIO.

2. Mecrto aucuumiinnsel B ctpykrype OIIOITI BO

Hucnunnuna «PaccessHue MONEKY/ISPHBIX IIyYKOB IOBEPXHOCTSMHU TBEPABIX TEN» BXOIUT
BapuaTuBHYIO 4acTh bioka 1 «Juciumauasl mo Beioopy b1.B.JIB.6» BKIIOYeHHBIX B y4eOHBIN TUIaH
HanpasieHus noarorosku 03.04.02 ®dusuka, marucrepcekas nporpamma  «®dusmnka KOHAEHCUPOBAHHOTIO
COCTOSIHMSI BEILIECTBAY.

3. TpeOoBaHusi K pe3yJibTATAM OCBOEHMSI JUCUMIIJIMHBI

JuciumninHa HampaBieHa Ha (GOPMUPOBAHHE CIIEAYIOIIMX KOMIETCHITHIA:
IIK - 1 — crmocoOHOCTBIO CAMOCTOSTEIHHO CTABUTh KOHKPETHBIC 33/1a91 HAYYHBIX HCCIICIOBAHUHN B
o0nacTu (PU3MKHU U pelIaTh UX C MOMOIIBI0 COBPEMEHHOM amnmnaparypbl 1 HH()OPMALIMOHHBIX
TEXHOJIOTUH C UCIMOJIb30BAHUEM HOBEHILIEro POCCUIICKOTO U 3apyOeKHOTO OMbITa

4.Conep:xkanue TUCHUNIMHBI (MOIYJISA)
1. CronKkHOBEHHE YacTHIL B KJlaccuyeckoi MexaHuke. [loTeHnmansl B3aumMo ieiicTBus raz-
MIOBEPXHOCTh. DJIEMEHTapHasi KHHETHUECKasi TeOpusl ra30B BOJIM3U MOBEPXHOCTU. B3anmoneiicTeue
aTOMOB T'a3a ¢ KOHTUHYaJIbHOW MOJIENIbIO TBEpAOro Tena. Kiaccuueckas Teopus paccessHusl aTOMOB
ra3a loBEpXHOCTH.
2. CranuoHapHas Teopus IOTEHLIUAIBHOTO paccesiHus. Ob1ee nonoxxenue. KBanrto-
MEXaHUYECKOE paccesHue aTOMOB.
3. B3aumoseiicTBue aTOMHBIX 4acTUIl Ha JJaleKoM paccTosiHuU. OOMEHHOE B3auMO/JIeiCTBHE
aTOMOB.
4. MeTonbl paccCMOTPEHMSI HEYIIPYTUX NIEPEXO0JI0B ITPU MEAJICHHBIX CTOJIKHOBEHUSIX. AMIUIMTYIA U
CEeUCHHE PACCESTHUSI B KBa3UKJIACCUUECKUX ycaoBUsX. [loHOe ceueHre Heynpyrux nepexooB B
MPUOTMHKEHNUN ABYX COCTOSIHHIM.

5. IIpoueccsl CTOJIKHOBEHUS C IEPEXOJOM B HEMPEPBIBHBIN CIeKTp. MoHM3anus, HedTpanusanus u
repe3apsika Ipu CTOJIKHOBEHUAX HOHOB.

6. KBaHTOBO-XMMUYECKHE PACUEThI ATIEKTPOHHBIX COCTOSIHUM MOBEPXHOCTH TBEPIOTO TENA.

7. KBanrtoBas Teopus paccesiHus ra3os nosepxnoctu. @opmanusm T-matpunsl. Judpaxnus
aTOMOB T'a3a Ha CTallMOHApPHON MOBEpXHOCTH. JnpakiinoHHOE paccesHUuE B peKUME CEIEKTUBHOMN
azicopouuu.

8. OnHOpOHOHHOE HEYIIPYTroe paccessHue aTOMOB T'a30B TOBEPXHOCTHIO.

9. KBazuknaccuueckue npencTaBlIeHNs 3aa4i B3aUMOCHCTBUS ra30B € TOBEPXHOCTAMM.

KonTtunyansHoe npenacraBienue S-MaTpuiibl. KBazukinaccudyeckue npeacTaBieHus A1 BEPOITHOCTH
paccesiHus. PaccestHue OUCTPYKTYpHBIX YaCTHUI] HA HECTAIL[MOHAPHOM MOBEPXHOCTH. S1po paccestHus U
KO3 PHUIIMEHTH aKKOMOAALIMHU SHEPTHH Ha MTOBEPXHOCTH, IOKPBITON a7copOaToM.

5. O0mast TpyA0eMKOCTh TMCHMIJIMHBI (MOaYJIs1) - 3 3aueTHbIe enuHULIbI (108 yaca).
6. @opmMa KOHTPOJIS - 3a4eT.



AHHOTALIUSA
K padoyeil mporpaMMe Q1 CHUIINHbI
«KBaHTOBBbIE KOMIILIOTEPHD)

1. Henu u 3a1aun n3y4eHUus1 JUCUMILIUHBI (MOTYJIsA)

Hesm: [TloAroToBUTH CTYJEHTAa K CAMOCTOATEIbHON HAayYHO-WHHOBAIIMOHHOW AESATEIbHOCTH B
00J1aCTH HOBBIX BBIYHCIUTEIBHBIX TEXHOJIOTHM, IS 4eT0 CHOPMHUPOBATH Y CTYACHTOB MPABUIHHBIC
MPEACTaBICHUS O JOCTHXKEHUAX M  HEpPeHmIEHHBIX 3aJa4aX COBPEMEHHBIX  KBAHTOBBIX
BBIYHUCIUTEILHBIX CUCTEM M MPUHIMIAX WX paboThl. JIMCIMIIMHA B pacCuMTaHa Ha CTYACHTOB,
W3yYaBIIUX TPAJAUIMOHHBIE KOMITBIOTEPHBIE TEXHOJOT MU

3agaum u3ydeHusi JUCHUIIMHBL. [lepes KypcoMm CTOSIT clieyroniue 3a1aun:

- OBJAJETh COBPEMEHHOW METOJOJIOTMEM U TMPUHIMIIOB BBIYMCICHUA HA KBAHTOBBIX
KOMIIBIOTEpAX;

- c¢hopMUPOBATh Y CTYJEHTOB COBPEMEHHBIC MPEICTABIICHUS O MPUHIIUIIAX PA0OTHl KBAHTOBBIX
KOMITBIOTEPOB.

- 03HAaKOMUTH CTYJICHTOB C OCHOBHBIMU MOHITHIMH (DH3UKN KBAHTOBBIX BBIUMCIICHHUIA;

- HAyYUTbh CTYJICHTOB MPAKTUYECKOMY MCIIOJIb30BAHUIO MMOJYUYCHHBIX 3HAHW U HABBIKOB.

2. Mecrto aucuumuinnsel B crpykrype OIIOIT BO

Jucnuninuna «KBaHTOBBIE KOMIIBIOTEPBI» BXOAUT B bitok @TJl «DaKynbTraTuBbl», BKIFOYEHHBIX
B yueOHBIN T1aH HarpasieHus noArotoBku 03.04.02 dwusuka, marucrepckas mnporpamma «Dusnka
KOHJICHCUPOBAaHHOI'O COCTOSIHUS BEIIECTBAY.

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHUS JUCIUNIMHBI

JucnuniuHa HamnpaBieHa Ha GOPMUPOBAHUE CIIEIYIOIIMX KOMIETSHIINNA
OIIK-5 — crmocoGHOCTHIO UCTIOIB30BaTh CBOOOAHOE BiIa/ieHHe MPodhecCHoHaNbHO-TIPOPUINPOBAHHBIMU
3HAHUSIMK B OOJACTH KOMIBIOTEPHBIX TEXHOJOTHM [UIsi peuieHus 3anad  npodecCHOHATbHOU
NEeSITeTLHOCTH, B TOM YMCII€ HaXOSIIUXCS 3a MPEeIaMH HAPaBJICHHOCTH
IIK - 1 — ctocoOHOCTBIO CaMOCTOSTENBHO CTABUTh KOHKPETHBIE 33/1a4l HAYYHBIX UCCIICIOBAHUN B
o0nactu (PU3MKHU U pelIaTh UX C MOMOIIBI0 COBPEMEHHOM amnmnaparypbl 1 HH()OPMAIMOHHBIX
TEXHOJIOTHH C UCIOJIb30BAHNEM HOBEHIIIETO POCCHIICKOTO U 3apy0eKHOTO OTIBITa

4.Copep:kanue TUCHUIIMHBI (MOIYJISA)

. [IpyuHIUITBI KBAHTOBOW MEXAHUKH.

. KBaHTOBBIE KOMIBIOTEPHI U CIIOKHBIE MHOTO- YACTUYHBIE KBAHTOBBIE CUCTEMBI

. KBanrtoBslii pa3psa (kyour)

. Cxema BBIYMCIIEHUI HA KBAHTOBOM KOMITBIOTEPE.

. KBaHTOBBIE aNTOPUTMBI.

. KBanToBas tenenoprauus

. ®u3nyecKue NPUHIIHIBI Peau3allii KBAHTOBBIX KOMITBIOTEPOB

. O0mas Tpy10eMKOCTb IMCIUILTHHBI (MOAYJIs1) - 3 3a4eTHbIe enquHuIlsl (108 yaca).
. @opMa KOHTPOJIA - 3a4eT.

ODUITNOOTITDRWN -



AHHOTALIUSA
K padoyeil mporpaMMe Q1 CHUIINHbI
«Kocmosorus»

1. Henu u 3a1aun n3y4eHUus1 JUCUMILIUHBI (MOTYJIsA)

Heau: IloaroroButrh CTyAeHTA K CaMOCTOSTEIBLHOM HAy4yHOH JCATEIBHOCTH JJIS YEro
c(hopMHUPOBATH y CTYJICHTOB MPABHIIbHBIC MPEJCTABICHUS O JIOCTHKEHUAX W HEPEHIIEHHBIX 3aa4ax
COBPEMEHHOW KOCMOJIOTUM B €€ B3aUMOCBSI3U C JPYrUMH oOsacTsaMu ¢Gu3uku. JlucnumimHa B
OCHOBHOM pPAacCYMTaHa Ha CTYACHTOB, HE M3YyYaBIIUX MOJO00HBIC KypChl B PaMKaX IUCIMILIUH TIO
BBIOOPY CTYJICHTA.

3agaum u3ydeHusi JUCHUIIMHBL. [lepes KypcoMm CTOSIT clieyroniue 3a1aun:

- OBJIQJICTh COBPEMEHHOM METO0JIOTHEN U3yUeHUSI MAKPOCKOITMYECKON CTPYKTYPbI IPUPO/IBL;

- chopMupOBaTh y CTYICHTOB COBPEMEHHBIE MPEJICTABIICHUS O MECTe uejoBeKa Bo BceeneHnHoi
(bunocodckuii acekT TaHHOTO Kypca).

- O3HAKOMHUTH CTYJICHTOB C OCHOBHBIMH TOHSTHSIMH (DU3UKH SBOJIOIUU U COBPEMEHHOTO
cocTosiHUS BeenenHoi;

- IaTh MIPEACTABJICHUE 00 YCIOBUAX BOSHUKHOBEHUS U Pa3BUTHS aCTPOYU3UIECKUX O0OBEKTOB;

- Hay4YWTh CTYJCHTOB JI€JaTh KOJWYCCTBEHHBIC OIICHKH BEJIWYHH, BCTPEYAIONIUXCS B
KOCMOJIOTUY ¥ TIOHUMATh Pe3yIbTaThl HAOIIOACHHIA,

- HAYYUTh CTYJICHTOB MIPAKTUUYECKOMY HCIOJIb30BAHUIO MOJTYyYEHHBIX 3HAHUN 1 HABBIKOB.

2. Mecrto aucunmunnel B crpykrype OIIOII BO

Jucnummna «Kocmomnorus» Bxogut B biiok @T]] «®PakynbraTuBbl», BKIIOYEHHBIX B yU€OHBIN
wiaH HampasieHuss noaroroBku 03.04.02 @usumka, Marucrepckas mporpamma «®Pu3uka
KOHJICHCUPOBAHHOI'O COCTOSIHUS BEIIECTBAY.

3. TpeGoBaHusl K pe3yJibTATAM OCBOEHHS THCHUTLINHBI

JluciumuinHa HarmpasiieHa Ha (POPMUPOBAHHE CIICIYIOIIMX KOMIICTCHITHA
OIIK-7 — cmocoOHOCTBIO JEMOHCTPUPOBATH 3HaHUS B oOmact (UIOCOPCKUX  BOIPOCOB
€CTECTBO3HAHUS, HICTOPUH U METOI0JIOTUU (PH3HKH;
IIK - 1 — crmocoOHOCTBIO CAMOCTOSTEIHHO CTABUTH KOHKPETHBIC 33/1a91 HAYYHBIX HCCIICIOBAHUHN B
o0actu (PU3HMKHU M peIIaTh UX ¢ MOMOIIBI0 COBPEMEHHOM anmaparypbl 1 HHOOPMAIMOHHBIX
TEXHOJIOTUH C UCTIOIB30BAHUEM HOBEHIIIETO POCCUIICKOTO U 3apyOSKHOTO OTIBITA

4.Conep:xkanue TUCHUNIUHBI (MOIYJISA)

. BBeieHne B KOCMOJIOTHIO

. Ob1as Teopusi OTHOCUTEIBHOCTH, YpaBHEHHsI DIHINITEHHA

. [lone taroreronux e

. 'eometpus Beenennoit B 601b1nx Macitadbax

. Mopens "ropsiueit Becenennoit"

. OyH/1TaMEHTAJIbHbIE B3aUMOJIEUCTBUS B KOCMUUECKHUX JTy4ax
. KocMonoruueckue cuenapuun

. MUpOBO33peHYECKHE ACTIEKThI KOCMOJIOTUU

. O01mas Tpya0eMKOCTb IUCHUILTUHBI (MOaYJIs1) - 3 3aueTHbIe equHuIlbl (108 yaca).
. @opMa KOHTPOJIA - 3a4eT.

ODOUITOO~NOOOUOTRWN -



