o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

[IpuGopsl 1 METOIBI PEHTIEHOBCKOM U 3JIEKTPOHHOM Iu(pakunn

MaTepI/IaJIOBeI[CHI/IC 1 TCXHOJIOTUH MAaTCprUajioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

KYpC:
KBaJIupuKAIMSL:

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

Kaq)e;[pa HaHOMCTPOJIOTMU U HAHOMATCPHUAJIOB
1

MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: I1.C. Ymxor

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl HAHOMETPOJIOTHH U HaHoMaTepuaiioB 29.05.2020



AHHOTANMA

Kypc "IlpuGopsl m MeToAbl PEHTICHOBCKOM M BIEKTPOHHOM Audpakuuu" mperycMaTpuBacT H3yUeHHE
TEOPETUYECKUX U NMPAKTUYECKUX OCHOB METO/Ia PEHTI€HOBCKOM TH(ppaKToMeTpu.

3amaun Kypca:

* 3HaKOMCTBO C OCHOBHBIMH TEOPETHUECKUMHU MOJCISAMH TU(PPAKIIMNA PEHTTEHOBCKOTO M3ITyYECHUS

* [TocraHOBKa OCHOBHBIX 33/1a4 PEHTT€HOBCKON TU(PPAKTOMETPHUHN, 3HAKOMCTBO C METOIAaMH UX PELICHUS.
* BripaOoTka npakTHYECKUX HABBIKOB PETHCTPAIMU U 00paOOTKH TU(DPAKTOTPAMM.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:

TCOPETI/I‘ICCKI/IC OCHOBBI OITMCAHHUS B3aUMOICUCTBUS PECHTTCHOBCKOI'0 U3JIy4YC€HHA C BCIICCTBOM, OCHOBHBIC
MOACIN ,Z[H(bpaKHI/II/I Ha WJCAJIbHBIX U PCAJIbHBIX KpUCTAJIIaX.

VYMeTs:
Peructpupoars n 00padaTeiBaTh AUPPAKTOTPAMMBI TOJIUKPUCTATUTMYECKIX 00BEKTOB.

Bnaners:

MerogaMy KauyeCTBEHHOTO M KOJIWYECTBEHHOro P®DA, WHIUIMPOBaHWS, NOIHONPO(PUILHOTO aHAIH3a
TUQpaKkTorpamMmm.

OcHOBHOE cofepxKaHHue Kypca U3JI0OKEHO B CIEAYIOIIUX pa3aesax:

. OcHOBBHI KpUcTaIIIOTpaduu.

. BzanmMosieiicTBre peHTIreHOBCKOTO U3TYUYCHHUS C BelleCTBOM. JIudpakius Ha uaeaibHOM KpUCTallIe.
. [IpodunbHbiii aHamm3 audpakrorpamm. KauecTBeHHBINH peHTreHo(]a30BbIi aHAIN3.

. Texnuka 1upakInOHHOTO SKCIIEPUMEHTA.

. Cummetpus obparHoro nmpoctpancTBa. MHaunupoBanne 1udpakTorpaMm.

. [lonmHOTIPOdMIIBHEI aHaW3 AudpakTorpamm. Meton Putenbaa.

. KonnuecTBenHblit peHTreHO(ha30BbIN aHATHN3.

. Jndpakius Ha peaqbHbIX KpUCTaJUIaX. MeToIbl aHaIM3a MUKPOCTPYKTYPBI.

O 00 39 N Ui A W N —

. AHaIIM3 TOHKUX IJICHOK. PeHTreHOBCKast pedieKTOMETpHSI.
1. lean u 3apa4un

Heab AuCHUILIMHBI
*M3y4YCHHE TEOPETUUECKUX U MPAKTUYECKUX OCHOB METOJIa PEHTI€HOBCKOM T (paKTOMEeTpuH.

33}13‘-[1/1 JAUCHUIIINHBI
¢ 3HAKOMCTBO C OCHOBHBIMH TCOPETUUCCKUMH MOACIIAMU I[I/I(I)paKI_II/H/I PECHTICHOBCKOI'O U3JTYUCHHA;

* TIOCTAHOBKa OCHOBHBIX 3aJlad PEHTTCHOBCKOW IM(PAaKTOMETPUH, 3HAKOMCTBO C METOAAMH HX
peleHus;

* BEIPa0OTKa MPaKTHUECKUX HABBIKOB PEruCcTpanuy U 00paboTKu TudpakTorpaMm.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

[IK-1.1 CnocobGeH HaxomuTh, aHAIM3UPOBATh M 0000MATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcCIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUuecKue MOJCTH Ul  ONHCAaHUS — H3y4aeMBIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH




aHAIM3MPOBATH HAyYHBIC MPOOIEMBL, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue H (W)

HOBBIC HAYTHBIC PE3YJIbTAThI 9KCIEPUMEHTAJIBHBIE METOABI UCCIEI0BaHNN K KOHKPETHON
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-3 Cnocob6en npodeccuonansuo padorars ¢ |[IK-3.1 Ilonnmaer npuHOunel padoThl HMCIOJIB3YEMOTO
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMHM,  |[TPUKJIAJAHBIX IPOTrpaMMm)

CHCHHATM3UPOBAHHBIMU ITAKCTAMU NPUKIAAHBIX |[JK-3.3 CrmocoOeH OIeHWBaTh TOYHOCTh MMOMYYEHHBIX

nporpamMm) B 00I1aCTH MaTePHAIOBEICHNUS 1 SKCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB
TEXHOJIOTUY MaTepualioB

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCIHILUINHE (MOIYJII0)

B pe3ynbrare 0CBOCHUS AUCIMILUTMHBI 00yYaOINeCs JOJDKHBI

3HATh:
- TEOPEeTHYECKHUE OCHOBBI ONMCAHUS B3aMMOJCHCTBHS PEHTTCHOBCKOTO H3JIyYCHHSI C BELIECTBOM,
OCHOBHBIC MOJIENN TU(PPAKIUH Ha UACATBHBIX H PEaTbHBIX KpPUCTAJIAX.

YMETh:
- perucTpUpoBaTh U 00padaThIBATh TU(PPAKTOTPAMMBI ITOJTUKPUCTAIUINIECKUX 0OBEKTOB.

BIIAJICTh!
- METOJJaMU Ka4e€CTBCHHOTO M KOJIMYECTBEHHOro PDA, nHIMIIMPOBaHHMS, TOJTHONPO(UIBHOTO aHaIN3a
TUQpaKTOrpamMmm.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OcHOBBI KpucTAIIIOTpaduH. 2
B3aumopeiicteue PEHTTEHOBCKOTO
2 M3IIydeHus ¢ BemecTBoM. Judpaknus Ha 4
UJealIbHOM KpHCTalle.
[IpodunbHblil ananu3 aUGPaKTOrpaMm.
3 KauecTBennsiit peHTreHOo(ha30BbIT 4
aHaJu3.
4 Texnauka UG PAKIIMOHHOTO 4
JKCIIEPUMEHTA.
5 CummeTpusi 0OpaTHOrO MPOCTPAHCTBA. 4 10
WNununypoBanue 1ugpakTorpaMm.
6 [MomHoOMpOdMITBHEIHI aHanm3 4 5
mudpakrorpamMmm. Metox Putsenba.
7 KonmmyecTBeHHBIN peHTreHo(a3zoBbII 4 5
aHaJIu3.
] Judppakuus Ha peanbHBIX KpHCTalIax. ) 5
MerTozp! aHaJIN3a MUKPOCTPYKTYPBIL.
9 AHanu3 TOHKHX IUJICHOK. PeHTreHoBckas 5 5
peduiekToMeTpusI.
Nroro gacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

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

Cemecrtp: 2 (Becennuit)

1. OcHOBBI KpucTaIIOrpad .

TpaHCHAMOHHAs CHUMMETpUS KaK OCHOBHOM BHUJ CHUMMETpPHH KpucTauioB. [loHATne o
KpucTajulnueckod pemerke. CuUMMETpUsi KpUCTAJIMUECKON pEIIETKH, OCHOBHAas TeopeMma
kpuctayuiorpagun. Pemerku bpase. 3akpbIThle U OTKpBITBIE 3JIEMEHTH CHMMETPHH B KPHCTaJUIaX.
KBazukpucramiel. MaremaTnueckoe omnucaHue ormnepanuii cummerpun. DegopoBCKHE TPYyMIbL.
CummeTpusi pU3MUEcKUX CBOMCTB KpucTawia. OCHOBHBIE JaHHBIE O KPUCTAJUIMYECKOH CTPYKTYpeE.
®opmat CIF, cTpykTypHBIe 6a3bl JaHHBIX.

2. BzaumMoneiicTBHe pPEHTIEHOBCKOTO W3JIy4eHUsi C BemecTBoM. Jludpaknuss Ha wueanbHOM
KpHCTaIe.

PentreHoBckoe wuznydenune (PM) kak oJeKTpOMarHuTHOe W3JIy4deHue. Tumbl HCTOYHHKOB PU.
Bzaumopeiicteue PU ¢ BemiectBoM. TOMCOHOBCKOE paccessHUE, KOMITOHOBCKOE PACCEsHUE,
dorodddekr. Jlunernpiii k03P PuIIMEeHT TOTTONIeHUs. 3aBUCUMOCTh KO3 HIIMEHTA TOTIONICHUS OT
JUIMHBI BOJIHBI — Kpail MOJOCH TOmIomieHus. YpaBHeHus [amunsrona-/lapsuna. KorepentHoe
ynpyroe paccesiHue — nudpakius PY, BeiBog hopMyibl U1 onpeneneHns KOMIUICKCHOW aMIUTUTY/IbI
paccestuHoro PU.

OcHoBHBIE PHOJIMKEHUSI KMHEMAaTH4ecKoil Teopun audpakuun. Paccesnue Ha atome, Ha LEMOYKE
JNIEKTPOHOB, Lienouke aroMoB. VHTepdepenimonnas ¢ynkuus Jlays. TpaHcasunoHHas CUMMETPHS
Kpuctaiuia, nepexoa K psnam dypee. OOpartHas pemeTka. 3akoH bperra B BEKTOPHOH M CKaJSIpHON
dopmax. Chepa OBanbaa. DopM-pakTopbl aTOMOB, TAPaMETPhl aTOMHOTO CMEIICHHS, 3aCEJICHHOCTD.
CTpyKTypHas aMIUIUTYa. AHOMaJIbHOE paccesiHueE.

[TapameTpbl, BIUSIONIME HA MHTEHCUBHOCTH peduiekca mpu AU(paknuy Ha peajbHBIX OObEKTax.
[Monsipu3aunonHblil pakTop, BiMsHHE MOHOXpomaTopoB. llopomkoBas mudpakrorpamma kak 1D
npoekiuss 3D nudpakiMOHHONH KapTUHBI, PacCMOTpPEHHE AM(PAKIUU Ha TMOJUKPUCTAIUTMYCCKON
npo0e ¢ TOMOIIBI0 TOCTpoeHusT DBanbaa. JlopeHun-gakrop, reomerpudeckuii Gakrop. [lormomenue
PU B mpobe (crmyuait qmudpakinnu «Ha oTpaxkeHue»), abcopOIroHHbIi Gakrop. [ToHsTHE O TEKCTYpe
oOpasna, TekcTypHbIi pakrop. KoaduuneHt skcTHHKINU. DaKkTop MOBTOPSIEMOCTH PEICKCOB.

3. llpodunbHeiii ananu3 audpakrorpamm. KauectBeHHBIN peHTreHO()a30BbINA aHATU3.

®opmarel TUGPaKINOHHBIX JaHHBIX, MPOrpaMMbl KoHBepTauuu (opmaroB. Omucanue ¢ona B
npoduinbHOM  aHanmu3e. «bazoBeie»  anmpokcumupytomme — ¢GyHkiuuu  (FCaycca, Jlopenma).
Peanmuctuunbie anmpoxcumupyomue ¢ynkuunn (pseudo-Voigt, Pearson VII). Yuer acummerpun
npopwisa. Criywaii HemoHoXpoMarmuyeckoro w3nydeHust (1/2). Tlomsatue o  meroje
(GyHIaMEHTAIBHBIX TapaMeTPOB. YIIIOBas 3aBHCUMOCTh NONYIIUPUHBI peduiekca. Kputepun
KayecTBa MpouiIbHOro aHanu3a. THUNWYHBIA BUI Pa3HOCTHON IU(PAKTOrpaMMBbl IPU Pa3IUYHBIX
omOKax onucanus. [IpakTndyeckue COBETHI IO POBEACHUIO podmiibHOTO aHaimu3a. [IporpaMMHBIi
komruieke « WinXPow».

OcCHOBBI PEHTreHO(a30BOr0 aHaiu3a: PEHTTeHOrpaMMa Kak OTIEeYaTOK MajlbleB XHMHUYECKOTO
coequaenusi. baser manapix ICDD. Crpykrypa «kaproukm» B 0Oa3ze maHHbix PDF-2. «YpoBHH
KauecTBa» CTaHIApTOB. AJNTOpUTMBI Moucka Mo 0a3e gaHHbIX. OKOHYATEIbHBIN aHAIM3 JaHHBIX
kadecTBeHHOro P®DA: kpurepun onpeneneHus Hamuums a3 B mpobe.  Peammzarus
peHTreHoazoBoro  aHajuM3a B OporpaMMHOM — Komruiekce — «WinXPowx».  Ilporpamma
«Crystallographica Search-Matchy.

4. Texnuka AU(PaKINOHHOTO SKCIIEPUMEHTA.




Ucrounuku u perexktopel PU. OcHOBHBIE 37I€MEHTHI PEHTI€HOBCKOM OMNTHUKU: KOJJIUMATOPHI,
MOHOXPOMATOpBI, PEHTICHOBCKHE 3epkaia. [loHsTHEe 0 reoMeTpun cheMKH. BpiOop onTumanbHON
reomeTpun. IlmaHupoBaHMe SKCHEpUMEHTa: BBIOOP H3Iy4EHHs, AETEKTOpa, MapaMeTPOB CHEMKH.
KOctupoBka npubopa 1u1st penieHns pa3HbIX TUNOB 3aja4. [loHsATHE HHCTpYMEHTaIbHOW (PYHKUMHU U
CHeKTpajabHON (yHKIMH. CHCTeMaTHYeCKHE NOTPEITIHOCTH B AN(PAKLIMOHHOM SKCIIEPUMEHTE.

5. CummeTtpust 0O6paTHOTO IpocTpaHcTBa. MHaunmpoBanue qudpakrorpamm.

CooTHolIeHHE Omnepaurdii CUMMETPHUHM B TPSIMOM M OOpaTHOM IpocTpaHcTBax. 3akoH Dpupaens.
Jlays-knacc kpucramia. @axkrop NOBTOPSIEMOCTH KaK COOTHOILUEHHME IOPSAKOB TOUEUHBIX TIPYIII.
LeHTpupoBKH, MaTpHLbl IPEOOpa30BaHKs B IPSIMOM U 00paTHOM npocTpaHcTBax. CucteMaTniecKkue
roracaHust JUisl CTPYKTYp C LEHTPUPOBKaMH. BilMsiHuUE OTKpBITBIX 3J€MEHTOB CHMMETPUU Ha
CTPYKTYpHYIO aMIuuTyay. CHucTeMaTHdecKHe MOoracaHus AJIsi OTKPBITHIX 3JIEMEHTOB CHMMETPHU.
[TpaBuiia BeIOOpa MPOCTPAHCTBEHHOM I'PYIIIBI 110 JAHHBIM aHAIN3a AU(PPAKTOrPaAMM.

IlocraHoBka 3ajayn MHIULMPOBAHUS pPEHTIEHOrpaMM. BiusHue KadecTBa SKCIEPUMEHTA.
Cucremarnueckue OIMOKH ONpeAeIeHNs MOJIOKEHHUS TMKOB Ha peHTreHorpamMme. Muaunuposanme
PEHTTEHOTpaMMbl KyOMUeCKO CHHTOHUM. BiusHHe crucTeMarnyeckux rnoracanuid. MHaunmuposanue
PEHTTEHOTpaMMBbl CpPEJHUX CHHTOHMU (TETparoHaabHOW / TexcaroHainbHon). Tpu “xiaccuueckue”
nporpammbl aprouHaunupoBanus (Treor, Ito, Dicvol). Kpurepun KOppeKTHOCTH WHIWIUPOBAHUS
(de Bonba, Cmura-Chaiigepa). CioxkHble city4ad Juid MHAMUKUpoBaHus. HeonHo3HauHocTs BBIOOpa
JneMeHTapHOW sdeiiku  (geometrical ambiguities). [Ipobnema “dominant zone”. VYTouHeHHe
apamMeTpoB dIEMEHTapHOH siueliku metonom MHK.

6. llonaonpoduneHeiii ananu3 audpakrorpamm. Meron Putsensaa.

«Tpu ypoBHsS noHumaHus» Merona Pursenbna. Maremarnueckas OCHOBa METOAA. YTOYHSEMBIE
napaMeTpel B Meronge Pursenbaa. llpodunbHas ¢yHKUOMS: OpPakTUYECKHE COBETHI IO CXEMe
YTOYHEHUs] NpoQHIbHBIX Kod(duirenToB. PexkomeHnoBaHHAs IOCIEIOBATEIbHOCTh YTOUYHEHHUS
napaMeTpoB. DakToOpsl HEJOCTOBEPHOCTH, orpaHuueHus. «lIpobneMa OTpULIATEIBHBIX TETIOBBIXY.
Koppensinuss Mexny napaMmerpaMu: IpUMepbl, MaTpuia kKoppeisiuud. CTaHAapTHbIE OTKJIOHEHUS
yTOUHsIEMBIX TapameTpoB. PasnocTHbi Dypbe-cuHte3. IIporpaMmel it yTOUHEHHUS! CTPYKTYPHI
metonom Putsenbna (GSAS, Fullprof, Rietan, Topas, Jana, Siroquant): nX 0COOEHHOCTH.

7. KonnuecTBeHHBIH PeHTTeHO(a30BbIi aHAIH3.

Pactipoctpanenne PM B momukpucrammmmdeckoM obOpasine. Cpenauit k0dpGUIIMEHT MOTIOomeHHs.
Muxkpoabcop6Orusi. B3anmocBsizp Mexay oObeMHOW jgosiel ¢a3bl U WHTCHCHBHOCTBIO peduiekca.
OCHOBHBIE «CTaHJApTHBIC» METOJbl KOJIWYECTBEHHOTO (ha30BOTO aHAM3a: METOA MPSIMOi
KQJIMOPOBKH, METOJ] 100aBOK, METOJl BHYTPEHHET0 CTaHAapTa. MeToa KOPyHIOBBIX YUCeN (BHEIIHETO
cranaapra). Meron PutBenbia kak OeccTaHAapTHBIA KOJIMYECTBEHHBIH pEeHTreHO()a30BbIN aHAIM3.
Meron k, onpesienieHrie aOCONIOTHBIX COJIEPIKAHMI KPUCTAIUTMIECKUX (a3.

8. Iudpaxums Ha peanbHBIX KpUcTaiax. MeTo/pl aHann3a MUKPOCTPYKTYPHI.

Tpu Bkinaga B ymupeHue AUGPaKOUOHHBIX NHKOB. HMHCTpyMeHTalpHOE YIIMPEHHE W €ro
IKCIIEPUMEHTAIbHOE OmpeneneHue. Teopust AMppakuuy Ha KOHEYHOM KpHCTaiuie. YIIMpEHHe,
oOycnoBineHHoe MajbsiM  pasmepoM OKP. ®opmyna Illepepa, e€ orpanuueHusi. YimupeHue,
0OyCJIOBIIGHHOE MHUKpOHANpsDKCHUsIMU.  Paznenenue BKkjamoB, MeTox Bubsimcona-Xomna.
Peamuzaumsa B mertome PutBenbna, muTepnperanus npoduibHbX ko3dduuumentos. Ilonstue o
MeTo/Iax rapMoHnYeckoro ananuza (YoppeHna-ABepOaxa). BiusiHue monMuauciepcHOCTH, TOAXOABI K
onpezaeneHuto pacupeaenenus mo pazmepam OKP. TTonstue o merone WPPM.

9. AHanu3 TOHKUX IJICHOK. PeHTreHoBcKast pediekToMeTpusl.



l'eometpus ckomp3siiero myuka (grazing angle geometry). IIpoGnema nedokyca, HHCTpyMEHTaIbHOE
oopmiieHHe MeTofa. BimsHME TONIIMHBI/TUIOTHOCTU IUIEHKM Ha BUA JU(PPAKTOTPaMMBbl IpU
cuMMeTpuuHoi audpakumu. TekcrypupoBanue 1uieHoK. [Ipenomienune PU, kosdduuent
npenomiieHuss PU.  SIBneHue 1OJHOrO BHEIIHEIO OTPAXKEHHUs, IOHATHE O PEHTTEHOBCKOMN
peduektomeTpun. OTpakeHHE OT MOJIOKKH, CHCTEMbl IIJICHKA-TOJIOKKA, TI'€TEPOCTPYKTYPHI.
Octmuisininu Kuccura. Pediekrorpamma u ee cBsizb ¢ @ypbe-00pa3oM pacnpeesieH st JIeKTPOHHON
IJIOTHOCTH B 00pasIie.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHast ayTUTOpHs, JTI0CKa, MAPKEPhI, KOMIIBIOTEP U MYIBTUMEIUIHOE 000pyI0BaHUE (IIPOESKTOP).

6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas 1uTEparypa

1. Bect A. Xumus tBépnoro tena. T.1.
2. Kosba JI. M., Tpyros B. K. Peatrenodazossiii anamus
3. Pecharsky V.K., Zavalij P.Y. Fundamentals of Powder Diffraction and Structural Characterization of

Materials

JomnonHutensHas auTeparypa

1. Bacon G.E. Neutron diffraction
2. Structure Determination from Powder Diffraction Data / edited by W.LLF. David [et al.]

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha CEMUHAPCKUX 3aHATHIX UCIONB3YIOTCSA MYJIBTUMEINITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpOCIyIaBIIMKA KYypC CEMHHApOB, JOJDKEH OBJIAACTh OOIIMM MOHATUHHBIM anmnaparoM H
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BceX CEMUHAPOB, MPETyCMOTPEHHBIX YU€OHBIM IIJIAHOM; BE/ICHHE KOHCIIEKTOB 3aHATHIL;
AaKTUBHOE y4yacThe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cJeayeT oOpalarbcs 3a KOHCYJAbTalued K
JOKJIaUUKy Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 1

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

Pa3zpaGoTunk: I1.C. Ymxonr



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
porpaMM) B 00JaCTH MaTepUaIOBEICHUS H
TEXHOJIOTUY MaTepHaoB

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyueHust nuciurinHbl «[IpuOopbl U METOABI PEHTTEHOBCKOW W DIIEKTPOHHON Judpakiuimy

00yJarouics JTOIDKEH:

3HAThb:

- TCOPCTUUCCKUC OCHOBBI OIIMCAHUA B3aPIMO,Z[eI>iCTBPIH PCHTICHOBCKOI'0 H3JIy4CHHA C BCHICCTBOM,
OCHOBHBEIC MOJCIN III/I(i)paKLII/II/I Ha UJCAJIbHBIX U PCAJIbHBIX KPUCTAJLJIAX.

yMeThb:

- PETUCTPUPOBATh U 00padaThIBaTh TUPPAKTOTPAMMEI MTOJTUKPUCTATUNINIECKUX 00BEKTOB.

BJIAA€Th:

- METO/IaMH Ka4eCTBEHHOTO W KoJIM4ecTBeHHOro PMDA, MHINTIMPOBaHHS, TOTHONPO(HUIHLHOTO aHAIHM3a

IUQpaKTOrpamMm.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I y‘{€6HOFO Marcpuajia MmpoBOAUTCA YCTHI:II\/’I OIIpoC B

Ha4aJIC 3aHATHA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POMEKYTOUHOH aTTecTaluu

o0yuarumuxcst

Bormpocs! 151 HOATOTOBKH K 9K3aMEHY:
. OcHOBBI KpucTayorpaduu.

O 0 3 N LD B W N~

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.

. [IpodunbHeli aHAIN3 AUPpPAKTOrPaMM.

. B3aHMOI[€I>iCTBPIe PCHTICHOBCKOI'O U3JIy4YCHUS C BCIICCTBOM. I[I/I(bpaKLII/IH Ha UJ1CaJIbHOM KpUCTAJIC.

KauecTBeHHbI peHTreHO(ha30BbIN aHATU3.

. Texarka AuppakIMOHHOTO IKCTIEPUMEHTA.

. CummeTpust o6paTHOro npocTpancTsa. MHanmupoBanue 1udpakTorpaMm.

. [lonnonpoduinbHelii aHanmu3 audpakrorpamm. Meron Putsensaa.

. KonnuecTBennslil peHTreHO(ha30BbIN aHATIN3.

. Audpakus Ha peanbHbIX KpUcTaiiax. MeTonbl aHainu3a MUKPOCTPYKTYPBI.
. AHaJIM3 TOHKUX IJICHOK. PeHTreHoBcKast pediekToMeTpusl.




1. CummeTpus obpatHoro nmpocrpancTBa. MHaunupoBanne qudpakTorpaMm.
2. [NonHompodmibHLIH aHaK3 AudpakTorpamm. Meton Putsenbaa.

[Ipumep 2.
1. OcHOBBI KpucTaIIOrpad .
2. B3anmMonelicTBrie peHTT€HOBCKOTO W3ITYUYCHHUS C BelleCTBOM. Jludpakius Ha uealbHOM KpUCTaILIe.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH NMporpamMMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XEHHAs! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKU peIIaTh CIOXKHBIE NpPOOJIIEeMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJIHHUTENBHOM JHUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* YMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIEMLHUAX U HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbBHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTMOJIHU "TEJIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCTOsTElbHAas paboTa Ha MPAKTHUYECKHX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3HPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HUCIOJIb30BaHHE HAyYHOM TEPMUHOJOTMM, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC UHCTPYMEHTApHeM yueOHOW MUCLUILIMHBI (METOaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MPOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  yYMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUEMIMAX M HANpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYI OLIEHKY C IO3ULMH TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUAX, CHCTEMAaTHIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUU (B TOM YHUCJIC HAa UHOCTPAHHOM SI3BIKC), JJMHI'BUCTUYCCKH U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



° BJIaICHNEC MHCTPYMCHTAapUeM yqe6H0171 AUCHUIUIMHBI, YMCHUC €0 UCIOJIb30BATH B INOCTAHOBKE U
PCHICHUU HAYYHBIX U HpO(i)GCCI/IOHaJIBHBIX 3aaa4,

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

® YMEHHUE OPUCHTUPOBATLHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocCTosTelbHas padoTa Ha MPAKTUUYECKHX, Ja0OpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU I'PaMOTHOC, JIOTUYCCKHU
MPpaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJAJCHHE WHCTPYMEHTapHeM YYeOHOW AMCUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  YMCHUE OPHEHTUPOBATHCS B 0A30BBIX TEOPHSAX, KOHLEMIMAX W HANPABICHUSAX 10 W3y4aeMOM
IUCUUIUIMHE ¥ JaBaTh WM CPAaBHUTEIBHYIO OICHKY; aKTHUBHAs CaMOCTOsTeNbHas pabora Ha
NPaKTUYECKUX, J1aOOPAaTOPHBIX 3aHATHSAX, MEPUOIUMYECKOE y4YacTHE B TPYNIIOBBIX OOCYXKICHUSX,
BBICOKHI YPOBEHb KYJIBTYPbI UCTIOTHCHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCHOJIB30BAaHME HAyYHOH TEPMHUHOJIOTHH, CTHJIMCTHYECKH TPAaMOTHOE, JIOTHYECKH IPaBUIIBHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON MPOrpaMMbl;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
JUCLUIUIMHE U JaBaTh UM CPAaBHUTEIbHYIO OLEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

4 6amra — (YJOBJIETBOPUTEJIbHO), 3AUYTEHO:

* J0CTAaTOYHBIA 00BEM 3HAHUN B paMKax 00pa30BaTeILHOTO CTAHIAAPTA;

* YCBOCHHE OCHOBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMOi AUCIIUILTAHEL,

*  HCIIOJIb30BAaHUE HAYUYHOU TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

* YMEHHE 0] pPyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

* yYMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTAaTOYHO MOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATypbl, PEKOMEHIOBAaHHON y4eOHOM MPOrpaMMOi TNCIUILINHE;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa HAa BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BrajeHHE WHCTPYMEHTapueM Y4eOHOH IUCHUIUIMHBI, HEKOMIIETCHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;



. 3HAHUSl OTJENBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aJIaHMUH.

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaX 00pa30BaTeIbHOTO CTAHIAPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMM SK3aMeHa oOyudarorieMycst mnpegocTtarisercs 30 MUHYT Ha MOArOTOBKY. Ompoc
oOyuaroIerocs mo OWiIeTy He JO0JKEH MPEBBIIIATh JBYX aCTPOHOMHUYECKHUX YacOB B YCTHOM W (WJIN)
MMCEMEHHOU (opme.



