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AHHOTANMA
CucreMaTHuecKd pPAcCMOTPEHBI SIBJICHUS, CBSA3aHHBIE C pacCEesTHUEM pPEHTICHOBCKOTO H3JIY4YeHHs B rase,
JKUJKOCTH U TBEpAOM Tene. B pamkax Kypca pacCMOTpPEHBI COBPEMEHHBIE HCTOYHUKHA CUHXPOTPOHHOIO
W3ITy4eHUs, DJIEMEHThl PEHTTEHOBCKOM ONTHKH W MPAKTHUYECKHE MPUMEHEHUS METOAOB PEHTTEHOBCKOTO
paccesaus. llporpamma paccumTaHa Ha 0OydeHHE OCHOBaM PEHTTEHOBCKOTO CTPYKTYPHOTO aHaIHM3a
CTYJICHTOB CTapIuX KypCOB, CHEIHMATM3UPYIOIIUXCA B 00MacTh (UMK KOHJACHCUPOBAHHOTO COCTOSHHS,
(hbm3uKHM TBEpOTO Tena, PU3MKK HU3KUX TEMIIEPaTyp.

Kypc npennonaraercs BonHe TOCTYIHBIM cTyaeHTaMm 1 kypca maructparypsl JIOU MOTH, kak TeopeTnkam,
TaK ¥ 9KCIIEPUMEHTATOpaM, CIIEHUATU3UPYIOIIMMCS 110 (PU3HKE TBEPAOTO Tema.

1. lean u 3apa4un
Heab qucUMMIMHBI
- copMmupoBaTh y CTYyACHTOB NpO(eCCHOHANBHBIE KOMIIETCHIINH, CBS3aHHBIE C HWCIOJIB30BAaHUEM

COBPECMCHHBIX TCOPCTUYCCKUX H OKCIICPUMCHTAJIBbHBIX KOHIICIIIUA B obmactu PEHTICHOBCKOI'O
HU3JTy4YCHUA.

33]13‘[1/[ JAUCHUIIINHBI

- U3YUUTH ABJICHUSA, CBA3AHHBIC C PACCCAHUCM PCHTICHOBCKOI'O M3JIYUYCHUS B Ia3¢, JKUAKOCTHU U TBECPAOM
TECIC.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAayYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeer npeacrasnenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
npoOiemMax HayKH U TEXHUKH B 00JIacTH cBOeH |mMccie/ioBaHUil B oOnmactu  cBoed  mpodeccHoHambHON
poeCCUOHANBHON eI TENFHOCTH, CIIOCOOCH | ASSTENBHOCTH U UX MPAKTHYECKYI0 3HAYUMOCTD

Ha HAYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢ecCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI,
MPUMEHSISI 3HAHUS ¥ HAaBBIKU B 00JIaCTH
(HU3HMKO-MaTEeMaTHYECKUX HAyK U
UH()OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX

TEXHOJIOTUHI

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
OIIK-5 Crioco6eH 1 TOTOB K MOBBIIIEHHIO BOCIIpuHUMas CONMAJIbHBIC, 9THUYECKHUC,
KBa.]'II/Iq)I/IKaI_H/II/I, HpO(l)eCCI/IOHaJ'ILHOMy pocrty u KOH(I)GCCI/IOHS.JIBHBIC U KYJIBTYPHBIC pa3JINYUs
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJbIM
po¢eCcCHOHANBHON eI TENFHOCTH, TOJIEPAaHTHO |[KOJUIGKTUBOM B cdepe  cBoeil  mpodeccHoHaIbHOM
BOCIIPUHUMAsI COLIMAJIbHbBIE, STHUUECKUE, JEeSITeIbHOCTU

KOH(ECCHOHANBHBIC M KYIBTYPHBIC pasiuuus  |OIIK-5.3 CTpeMuTcs K TIONyY4EeHHIO HOBHIX 3HAHMIA,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIC HAyYHBIC PE3YIIBTATHI Hay4yHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
pE3YNBTaThI
[MK-3.1 TloHmmaeT NPUHOUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
HCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- MCTOJbl PCHTICHOBCKOI'O aHaJIn3a CTPYKTYPbl KOHACHCUPOBAHHBIX CPCA.

YMETB:

- IOJIb30BATbHCA ONTUCAHUAMU CTPYKTYPhI KPHUCTAJIJIOB.

BJIAJIETh:

- METOAaMU KiacCu(UKALUK CTPYKTYPbl KPUCTAIIIOB.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
nu
1 CTOYHHKH u JETEKTOPEI 10 10 15
PEHTI€HOBCKOTO U3ITy4eHHS.
aK amo
) Judpakius B MOP(MHBIX 17§ 10 10 15
KPHCTAILTMYECKUX CTPYKTypax.
Uppakysi B AByMEPHBIX CTPYKTypax H
3 |Mmbpaxuns B asymep PYKTYp 10 10 15
KHUIKOCTSAX.
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

Cemecrtp: 2 (Becennuit)

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

1. IcTOUHUKY U JETEKTOPBl PEHTI€HOBCKOI'O U3JIyUECHMUS.

TopmosHoe uznydenue. JlabopaTropHble HCTOUHUKH PEHTTEHOBCKOTO M3JTyYCHHUS.




MarauToTopMO3HOE U3IyYeHHue. ICTOUHUKN CHHXPOTPOHHOIO U3JIy4EHUs.

OJeMeHThl PeHTT€HOBCKOM ONTHKHU. J[eTeKTOpEI.

PentrenoBckas 1udpakiys B aMOp(hHBIX BEIIECTBAX: Ia3bl, XKHUIKOCTH, TBEP/IbIE TEa.

MajioyriioBoe peHTI€HOBCKOE pacCesiHUE CUCTEMOM MACHTUYHbIX dacTull. [IpuHuuns! onpenesneHus
CTPYKTYpBHI.

2. Nudpakuus B aMOp(HBIX U KPUCTAIUIMUECKUX CTPYKTYpax.

MaJ’IOYFJ'IOBOG PCHTICHOBCKOC PACCCAHUC CHCTEMOH HNICHTUYHBIX YaCTHII. HpI/IHI_II/IHBI OINMPCACIICHUSA

CTPYKTYPBI.
Oo6mas Teopust TudpaKIi PSHTTEHOBCKUX JIy4el B KprcTauiaX (KWHEMaTHIeCcKoe MPUOIIMKEHHUE).

WuTerpanpHast ”HTEHCUBHOCTh OP3TrOBCKUX ITHKOB.

JuddysHoe TermmoBoe paccessHUE PEHTTCHOBCKUX Jyded. TemmeparypHas 3aBUCHMOCTH CEUCHUS
T pakIuy.

PaccesHne peHTTeHOBCKUX JTydel Ha BOJHAX 3aps0BOM IIOTHOCTH.

3. Audpaxuust B IByMEPHBIX CTPYKTYpax U KUAKOCTSIX.

PaccesHne peHTT€HOBCKUX JTydel Ha IByMEPHBIX CTPYKTypax.
TepmonrHamuka (pa3oBbIx epexoaoB B MOHOCHIoAX [ n66ca u Jlenrmiopa.
Meron pednexromerpun. [lepBoe 6opHOBcKoe mpubmmkenue. @opmanusm Ileppara.

Meton ckomp3smet  gudpakuuu. OrnpenesneHue MOJEKYISIPHOW CTPYKTYpPbl JICHTMIOPOBCKUX
MOHOCJIOEB.

KanwinspHele BOMHBI HAa MOBEPXHOCTH KuUIKocTH. KpuTuueckuil KpoccoBep Ha TIpaHMILE
XKUAKOCTh-XUAKOCTh. JInddy3Hoe paccesnue.

PaccessHue  peHTTeHOBCKMX Jy4eld Ha MAarHUTHOM CTPYKType KpHCTauIoB. VIHTEHCHBHOCTH
MarHUTHBIX [TUKOB.

PentrenoBckast Tonorpadusi. MeToabl peHTTEHOBCKON CIIEKTPOCKOTIHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

Aynuropusi, A0CKa, Medl.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Teopernueckas usuka [Texcr] : B 10 1. T. 8 : DnekrponuHaMuKka CIUIONTHBIX cpe : y4el. mocooue
s ya-toB / JI. J1. Jlannmay, E. M. JIndmmn .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.
2. Beenenwne B ¢pusuky tBepaoro Tena [Tekcer] : yueOnuk mis By3oB / U. Kurrens ; mep. mop pen. A. A.
I'yceBa .— 2-e u3z., crepeorun. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.
3. A. Guiner, X-ray Diffraction, In Crystals, Imperfect Crystals and Amorphous Bodies, New York,
Dover Publications, 1994.
4. B.E.Warren, X-ray Diffraction, Dover Publications, Inc., New-York, 1996.

JlononHuTeNbHAS TUTEPATypa
1. M. Tolan, M. X-ray Scattering from Soft-Matter Thin Films, Springer Tracts in Modern Physics,
148, Springer, 1999.
2. V. M. Kaganer, H. Mohwald, P. Dutta, Rev. Mod. Phys 71, 779 (1999).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

Her



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He npexycmotpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAeTh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT AOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOM PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, peaIaracMblx CTyIEeHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazareneM BiaJeHUs MaTEPHAJIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM W3y4YeHHs] OTACIBbHBIX TEM, BOIPOCOB, CIIEAYET OOpamiarbCsl 3a KOHCYIbTAlUSIMU
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHUKU HU3KUX TEMIIEPaTyp
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.M. TuxoHOB, A-p pu3.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (pUKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIbHOCTH

OIIK-5.3 CrpeMurcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue u (WJiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «PenTrenoBckas I[I/I(bpaKL[I/ISI» 06yqa10m1/11710;1 JOJIKCH:

3HAThb:




- METOZIbl PEHTIE€HOBCKOI'O aHAJIM3a CTPYKTYPbl KOHACHCUPOBAHHBIX CPE.
YMeThb:

- I10JIb30BATHCS OIIUCAHUSMHU CTPYKTYpPbl KPUCTAIIIOB.
BJIaJeTh:

- METOJJaMH KJIaCCU(UKAIIMU CTPYKTYPbl KPHCTAIIIOB.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIK B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

HcTouHUKY U 1€TEKTOPbI pEHTTEHOBCKOI'O U3JIy4EHUs

Topmosnoe nzmyuenue. JlaboparopHble HCTOYHUKH PEHTTEHOBCKOTO M3TY4YEHHUS.
MarsuToTopMo3HO€E U3nyyeHUue. MICTOUHUKN CHHXPOTPOHHOIO U3JIy4€HUs.
DneMeHTHl PEHTT€HOBCKOM ONTUKU. J[eTeKTOPBI.

PentrenoBckas 1udpakiys B aMOp(HBIX BEIIECTBAX: Ia3bl, XKUIKOCTH, TBEP/IbIE TEIa.

AN

. MaJoyrioBoe peHTT€HOBCKOE paccessHue CUCTEMOM MIeHTUYHBIX YyacTull. [IpuHnuns! onpeneneHus

CTPYKTYpBHI.
7. Hdudpaxuus B aMOpHHBIX U KPUCTATUIMIECKUX CTPYKTypax.

8. MaJ'IOYFJ'IOBOe PCHTICHOBCKOC PACCCAHUC CHCTEMOH HNICHTUYHBIX YaCTHII. HpI/IHI_H/IHBI OINIPCACIICHUA

CTPYKTYPBI.
9. O6mas Teopust TUGPaKIUK PEHTITEHOBCKUX JIydel B KpUCTaIaxX (KHHEMaTHYECKOe TIPUOIKEHHE).

10. MHTeTpasibHas HHTEHCUBHOCTH OPATOBCKHX TTHKOB.

11. Inddy3Hoe TernoBoe paccesHue PEHTTCHOBCKUX Jiyded. TemriepaTypHas 3aBUCUMOCTh CEUCHUS
T pakuuy.

12. PaccesiHue peHTIEeHOBCKUX JIy4eil Ha BOJIHAX 3apsA0BOM MNIOTHOCTH.

13. Indpakurs B AByMEPHBIX CTPYKTYPaX U HKHUIKOCTIX

14. PaccesiHue peHTI€HOBCKUX JIy4eil Ha JBYMEPHBIX CTPYKTypax.

15. TepmoanHamuka (a3oBbIX IepexoF0B B MoHOCHIOsIX [ 'n00ca u Jlenrmiopa.

16. Meron pedekromerpun. [lepBoe 6opHOBCKOE pubnmxenue. @opmanusm lleppara.

17. Meton ckomp3ameit audpakuuu. OnpenencHHEe MOJEKYISPHOH CTPYKTYPBI JIEHTMIOPOBCKHX
MOHOCJIOEB.

18. KamummsipHble BOJHBI Ha MOBEPXHOCTH JKHAKOCTH. KpuTHUECKHI KpoccoBep Ha TpaHUIE
XKUIKOCTh-XUAKOCTh. JInddysHoe paccesnue.

19. PaccesHrne pEHTTEHOBCKHX JIy4ed HAa MAarHUTHOW CTPYKType KpHCTAIIOB. VHTEHCHBHOCTH
MarHUTHBIX [TUKOB.

20. PentrenoBckast ronorpadusi. MeToasl peHTIeHOBCKOM CIIEKTPOCKOITHH.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. IuddysHoe TemaoBoe paccessHUEe PEHTTEHOBCKUX Jiydeil. TemmeparypHasi 3aBUCUMOCTh CEUCHUS
T pakuuy.

2. MarauToTOpMO3HO€ HU3ITydeHne. ICTOUHHKY CHHXPOTPOHHOTO U3JTy4YEHHUS.

burer 2.

1. MHTerpanpHas MHTEHCUBHOCTD OP3rOBCKUX MTUKOB.

2. TopmosHoe uziryuenue. JlaboparopHble HCTOUHUKH PEHTTEHOBCKOTO H3JIy4EHHUSI.

burer 3.

1. ManoyrioBoe peHTI€HOBCKOE PacCessHUE CUCTEMOM MIECHTUYHBIX YacTUL. [IpuHIMIEl onpeaeneHus

CTPYKTYDBI.
2. KanumisipHble BOJMHBI Ha TMOBEPXHOCTH JKUAKOCTH. KpuTudyeckuid KpoccoBep Ha TpaHUIE
KUAKOCTh-KUAKOCTh. J{nddy3Hoe paccesnue.

Kputepun oniennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHUH YCTHOro 3K3aMeHa oOydamomiemycs npeaoctasisiercss 30 MUHYT Ha IOATOTOBKY.
Ompoc ofyuaromerocs 1o OwileTy Ha YCTHOM OJK3aMEHE HE JO/DKEH IPEBbIIIAaTh OIHOTIO
aACTPOHOMMYECKOTO Yaca.



