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 OIIMCAHMSI B3aMMOICUCTBUS PECHTICHOBCKOIO U3JIy4YC€HHA € BEIICCTBOM, OCHOBHBLIC
MOACIN ,Z[H(bpaKHI/II/I Ha WJCAJIbHBIX U PCAJIbHBIX KpUCTAJIIaX.

VYMeTs:
Peructpupoars n 00padaTeiBaTh AUPPAKTOTPAMMBI TOJIUKPUCTATUTMYECKIX 00BEKTOB.

Bnaners:

MeronaMu KaueCTBEHHOTO MW KoiaumdecTBeHHOro P®MA, wuHAMIMPOBaHUS, IOIHONPOPHIBHOTO 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.
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. 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;

* IIOCTAaHOBKa OCHOBHBIX 33/1ad PEHTT€HOBCKOM IU(PPAKTOMETpUH, 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 CriocobeH HaxomuTh, aHAIM3UPOBAThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcCIeI0BaHUN

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUEe MOACTH Ui ONHCAaHUS — H3ydaeMBIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN SIBJICHUH U MTPOLIECCOB, OIICHUBATh KAa4e€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH




aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4ath [[IK-1.3 CrnocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

[IK-3 Cnocob6en nmpodeccuonansuo padorars ¢ |[IK-3.1 [lonumaer mnpuHOMOBL pabOTBHl HCHOIB3YEMOTO
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM 00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
o0opynoBanreM (MpruOOpaMH U yCTAHOBKAMHM,  |[TPUKJIAJAHBIX IPOTrpaMMm)

CHCHHUATM3UPOBAHHBIMU ITAKCTAMU NPUKIAAHBIX |[TK-3.3 CmocoOeH OIleHHBaTh TOYHOCTh IOJyYEHHBIX

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:
- TEOPETHYECKHE OCHOBBI OIMCAHUS B3aUMOJCHCTBUS PEHTICHOBCKOIO H3JIyYCHUS C BELIECTBOM,
OCHOBHBIC MOJIENN TU(PPAKIUH Ha UACATBHBIX H PEaTbHBIX KpPUCTAJIAX.

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

BIIAJICTh!
- METOJJaMU Ka4e€CTBEHHOTO M KOJIWYEeCTBEHHOT0 PDA, MHANIIMPOBAHHUS, TIOIHONPOPHIBHOTO aHAIH3a
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 00paTHOTO TPOCTPAHCTBA. 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 TOHKHMX IUIEHOK. 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 .

TpaHCHAIMOHHAs CHUMMETPHA Kak OCHOBHOM BHJ CHMMETpUM KpuctamioB. Ilonstue o
KpucTtajuimueckon pemerke. CuMMeTpuss KpUCTALIMYECKOM PpELIETKH, OCHOBHas Teopema
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. BzamMoneiicTBHe pPEHTICHOBCKOTO W3JIy4YCHHS C BemecTBOM. Jludpakuus Ha uacalTbHOM
KpHCTaIe.

PentrenoBckoe wuznydenne (PM) kak bsnekTpomMarHWTHOe wW3NydeHWe. Turbl ucTouHukoB PU.
Bzaumopeiicteue P ¢ BemectBoM. TOMCOHOBCKOE paccesiHue, KOMIITOHOBCKOE pacCesiHue,
dorodddekr. JInnelHbi KOAPPUIMEHT TOTIONICHNS. 3aBUCUMOCTh KOG GUIMECHTA MOTIIOMEHHSI OT
JUIMHBl BOJIHBI — Kpail TOJOCHl MODIOIIeHMs. YpaBHeHHs [amuiibToHa-/lapBruHa. KorepeHTHOE
ynpyroe paccesHue — augpakuus PU, BeiBox popmyinsl 11 onpeeneHnss KOMIUIEKCHOW aMILTUTY/IbI
paccestuHoro PU.

OcHOBHBIEC MPHUONIKEHNSI KHHEMaTHIeckol Teopun auppakuuu. PaccessHue Ha aTome, Ha LENOYKE
AJICKTPOHOB, Lierovke aroMoB. MHTepdepenunonnas ¢pyukuus Jlays. TpaHCIsSMOHHAsS CUMMETPHs
KpHcTaiia, mepexos K psaam ®@ypee. OOparHas penierka. 3akoH bperra B BEKTOpHOW M CKaJISIpHOM
dopmax. Chepa IBanbaa. DopM-pakTopsl aTOMOB, TApaMETPbl aTOMHOTO CMEIICHUS, 3aCEJICHHOCTD.
CtpyKTypHas aMIUIHTya. AHOMaJIbHOE paccesiHHe.

[MapameTpbl, BIHSIONIME HA MHTEHCHBHOCTH peduiekca Mpu AU(pakiMid Ha pEaNbHbIX OOBEKTax.
[Monsipu3annoHHbIi (pakTop, BiMsHHE MOHOXpomaropoB. [lopomkoBas mugpakrorpamma kak 1D
npoekiuss 3D nudpakiMOHHONH KapTHUHBI, PacCMOTpPEeHHE AMQPAKIUU Ha TMOJMKPUCTAIUTMYECKON
npo0e ¢ moMoIIblo ocTpoeHus: JBanbaa. JlopeHn-dakrop, reomerpuueckuii pakrop. Iormomenne
PU B mpobe (citydaii nudpakiym «Ha oTpakeHHe» ), abcopounonnslii pakrop. [ToHsTHE 0 TEeKCType
oOpasna, TekcTypHbIi pakrop. KoaduuneHt skcTHHKINU. DaKkTop MOBTOPSIEMOCTH PEICKCOB.

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

®opmarsl 1UGPaKIMOHHBIX JaHHBIX, MPOrpaMMbl KoHBepTauuu QopmaroB. Omucanune ¢ona B
npopwibHOM aHanm3e. «baszoBeie»  ammpoxcumupyronme  ¢ynkuun  ([aycca, Jlopenna).
Peanmuctuunbie anmpoxcumupyomue ¢ynkuunn (pseudo-Voigt, Pearson VII). Yuer acummerpun
npopwis. Craydaii HemMoHoxpoMaTtmueckoro m3nmydenuss ((J1/001/002). Tlomsatne o wme
(dyHIaMEHTANBHBIX TapaMeTpoB. YIIOBas 3aBHCHMOCTh NOJNYIIUpUHBI peduekca. Kpurepun
KayecTBa NpoduibHOrO aHanu3a. TUNMWYHBIA BUA PAa3HOCTHOW AM(MPAKTOrpaMMBI MPU Pa3THMYHBIX
ommOKax onucanus. [IpakTndeckue COBETHI IO MPOBEACHUIO podritbHOTO ananmu3a. [IporpaMMHBbIit
komruieke « WinXPow».

OCHOBBI PEHTIeHO(A30BOTO aHAIU3a: PEHTTCHOTpaMMa KaK OTIeYaTOK IajbIleB XUMHYECKOTO
coequaenusi. baser mamabix ICDD. Crpykrypa «kaprouku» B 0a3e maHHbix PDF-2. «VYpoBHH
KauecTBa» CTAaHIApPTOB. AJITOPUTMBI NOWCKAa MO Oaze naHHBIX. OKOHYATENbHBIA aHAIHM3 JaHHBIX
kadecTBeHHOro P®DA: kpurepun onpeneneHuss Hammums ¢a3 B mpobe.  Peamumzamus
peHTreHoa3zoBoro  aHanu3a B mporpaMMHoM  komiiekce  «WinXPow».  I[Iporpamma
«Crystallographica Search-Matchy.

4. Texnuka AU(PaKINOHHOTO SKCIIEPUMEHTA.




Ucrounuku u perexktopel PU. OcHOBHBIE 3JIEMEHTHI PEHTICHOBCKOM ONTHUKH: KOJUTUMATOPHI,
MOHOXPOMATOpBI, PEHTICHOBCKHE 3epkaia. [loHsTHEe 0 reoMeTpun cheMKH. BpiOop onTumanbHON
reomeTpur. IlmaHupoBaHMe SKCHEpUMEHTa: BHIOOpP M3IYYEHUS, JETEKTOpa, MapaMeTpoB CHEMKH.
KOctupoBka npubopa ni1s1 pemeHus pa3HbIX THIOB 3a4a4. [loHsITHE HHCTPYMEHTAIbHON (QYHKIUH U
CHeKTpajabHON (yHKIMH. CHCTeMaTHYeCKHE NOTPEITIHOCTH B AN(PAKLIMOHHOM SKCIIEPUMEHTE.

5. CummeTtpust 0O6paTHOTO IpocTpaHcTBa. MHaunmpoBanue qudpakrorpamm.

CooTHouLleHHE omnepauuii CUMMETPUM B TIPSMOM M OOpaTHOM HPOCTpaHCTBax. 3akoH Ppupaens.
Jlaya-knacc kpucramia. @axkrop NOBTOPSEMOCTH KaK COOTHOLUCHHE IOPSAAKOB TOUEUHBIX TPYII.
LenTpupoBKH, MaTpHULbI IPEOOPa30BaHU B IPSIMOM M 00paTHOM IpocTpaHcTBax. CUcTeMaTnyecKue
roracaHust JUisl CTPYKTyp € LEHTPUPOBKAMHU. BiMsHME OTKpPBITBIX 3JI€MEHTOB CHMMETPUU Ha
CTPYKTYpHYIO aMIuiuTyay. CHcTeMaTndyecKhe MOracaHus IJIi OTKPBITBIX 3JIEMEHTOB CHMMETPHH.
[TpaBuiia BeIOOpa MPOCTPAHCTBEHHOM I'PYIIIBI 110 JAHHBIM aHAIN3a AU(PPAKTOrPaAMM.

IlocranoBka 3ajaud MHAMLUPOBAHMUSA pEHITEHOIpaMM. BinsHue KauecTBa 3KCIIEPUMEHTA.
Cucremarnueckue OMMOKHM ONpeAeieHNs MOJIOKEHUSI TMKOB Ha peHTreHorpamme. MuannupoBanue
PEHTTEHOTpaMMbl KyOMUeCKol CHHTOHUH. BiusiHue cucteMarnyeckux noracanuid. MHIuIpoBanme
PEHTTEHOTpaMMBbl CpPEJHUX CHHTOHMU (TETparoHaabHOW / TexcaroHainbHon). Tpu “xiaccuueckue”
nporpammbl aprouHaunupoBanus (Treor, Ito, Dicvol). Kputepun KOppeKTHOCTH WHAHUIIUPOBAHHS
(e Bonbda, Cmuta-CHaiinepa). CnoxxHble ciydau A HHIMOUpoBanusa. HeoqHo3HauHOCTH BEIOOpPA
aneMeHTapHOW stueiiku  (geometrical ambiguities). I[IpoGmema “dominant zone”. YTouHeHue
apamMeTpoB dIEMEHTapHOH siueliku metonom MHK.

6. llonaonpoduneHeiii ananu3 audpakrorpamm. Meron Putsensaa.

«Tpu ypoBHs mnoHumanus» Meroaa Pursenbpa. MaremaTudeckas OCHOBAa METOAA. Y TOUYHSEMBIE
napameTpsl B Merone PutBenpaa. IlpodunbHas (yHKUMA: NOpakTHYECKHWE COBETHI IO CXEMeE
YTOYHEHUsI NpOoGHIbHBIX Kod(duimeHToB. PekoMeHIOBaHHAs IOCIIENOBATEILHOCTh yTOYHEHHS
napaMeTpoB. DakTopsl HEOCTOBEPHOCTH, orpaHudeHus. «llpobnema oTpULIATENBHBIX TEIUIOBBIX).
Koppensinuss Mexny napaMmerpaMu: IpUMepbl, MaTpuia kKoppeisiuud. CTaHAapTHbIE OTKJIOHEHUS
yTOUHsIeMBIX TapameTpoB. PasnocTHbli Dypbe-cuHTe3. IIporpaMMbl JUIsi YTOUHEHHUS! CTPYKTYPBI
metonom Putsenbna (GSAS, Fullprof, Rietan, Topas, Jana, Siroquant): nX 0COOEHHOCTH.

7. KonnuecTBeHHBIH PeHTTeHO(a30BbIi aHAIH3.

Pacnipoctpanenne PU B monmkpucrammmyeckoM obOpasue. CpenHuid KOd(QQHUIMEHT MOTIONICHUS.
Muxkpoabcop6Orusi. B3anmocBsi3zb Mexay oObeMHOW Josiei (a3bl M MHTEHCHUBHOCTBHIO peduiekca.
OCHOBHBIE ~«CTaHAApPTHBIE» METOAbl KOJIMYECTBEHHOTO (Da30BOro aHammsa: METOH HPSMOMH
KaJIMOPOBKH, METOJI 100aBOK, METO/I BHYTPEHHETO cTaHaapTa. MeTos KOpyHIOBBIX Yice (BHEIIHETO
cranaapra). Meron PurBenpaa xak OeccTaHIApTHBIA KOJMYECTBEHHBIH PEHTIeHO()A30BBIA aHAIH3.
Meron k[, onpenenenne abCOMOTHBIX COACPKAHUN KPUCTAIITUIESCKHX (a3.

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

Tpu Bkimaga B ymupeHue AU(PAKUUOHHBIX NHMKOB. MHCTpyMEHTallbHOE YIIMPEHHE M  €ro
JKCIIEPUMEHTAIbHOE oOmpeneneHue. Teopust aAuppakuuyd Ha KOHEYHOM KpHUCTajule. YIIMpEHHue,
oOycnoBineHHoe ManbsiM pasmepoM OKP. ®opmyna [lepepa, e€ orpanuueHus. YIHpEHHE,
0OyCJIOBIIGHHO€  MHUKpPOHANpsHKCHHSAMHU. PazjeneHue BKIAA0B, MeTol BuibsiMcoHa-Xoiia.
Peanuzaumsa B mertome PutBenbna, muTepnperanus npouiabHbIX kKod(duuuentos. Ilonstne o
MeTO/Iax rapMoHUYecKoro aHanmusa (YoppeHa-ABepOaxa). BnusHuie momuancnepcHOCTH, MOIXOIbI K
onpezaeneHuto pacupeaenenus mo pazmepam OKP. TTonstue o merone WPPM.

9. AHanu3 TOHKUX IJICHOK. PeHTreHoBcKast pediekToMeTpusl.



I'eometpus cxonp3siiuero myuka (grazing angle geometry). IlpoGnema nedokyca, HHCTpyMEHTaIbHOE
oopmieHre MeTona. BimsHHME TONIIMHBI/IIOTHOCTH IJIGHKM HA BHA AW(PAKTOrpaMMbI IIpU
cuMMeTpuuHoi audpakumu. TexkcrypupoBanue 1uieHoK. [Ipenmomienune PU, xoadduuent
npenomiieHuss PU.  SIBneHue 1OJHOrO BHEIIHEIO OTPAXKEHHUsI, IOHATHE O PEHTTEHOBCKOMN
peduektomeTpun. OTpakeHHE OT MOIJIOKKH, CHCTEMbl IUICHKA-MOJIOKKA, TIeTEPOCTPYKTYPHI.
Ocumuisininu Kuccura. Pednexrorpamma u ee cBsizb ¢ @ypbe-00pa3oM pactpeaeneHus 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.IlepeyeHns pexoMeHIyeMOii JTUTEPATYPbI

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, IpOCIyIIaBIIMA KYypC CEMHHApOB, NOJKEH OBJIAJACTh OOIMIMM MOHSATHHHBIM ammaparoM H
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocerieHust BCeX CEMHUHAPOB, NMPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM; BeICHUE KOHCIIEKTOB 3aHSATHIA;
AaKTUBHOE y4yacThe B OOCYXICHHH CEMUHAPOB;

2) BaXXHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKed 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

KBAJM(PUKAIMA: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare msyuenus aucuuruinHbl «[Ipubopbl 1 MeTOJbI PEHTTCHOBCKON M 3IEKTPOHHOW TU(DPAKIIUN

00yJarouics JTOIDKEH:

3HAThb:

- TCOPCTUYUCCKUC OCHOBBI OIIMCAHUA B3aPIMOI[CﬁCTBH5[ PCHTICHOBCKOI'O0 H3JIYy4YCHHUSA C BCIICCTBOM,
OCHOBHBEIC MOJCIN III/I(i)paKLII/II/I Ha UJCAJIbHBIX U PCAJIbHBIX KPUCTAJLJIAX.

yMeThb:

- PETUCTPUPOBATh U 00padaThIBaTh TUPPAKTOTPAMMEI MTOJTUKPUCTATUNINIECKUX 00BEKTOB.

BJIAA€Th:

- METO/IaMH KaueCTBEHHOTO W KOJM4ecTBeHHOro PDA, nHAMIIMpOBaHMSI, TOTHONPOPUILHOTO aHAN3a

IUQpaKTOrpamMm.

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

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepuraja InpoBOAUTCH YCTHI:II\/’I OorpocC 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):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKHM peIIaTh CIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HAPaBICHUIX 10 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHSIX, 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 HCIOJb30BAHUE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UpPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI TrocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

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

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW IUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMBl;

*  HCIOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNaTh 000CHOBAaHHBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSTh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCMOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

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

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

° (I)paFMeHTapHLIe 3HAHUA B paMKax 06pa30BaTean0r0 CTaHdapTa,



. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
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 MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IMpu mpoBeneHMM 3K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



