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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.
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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;

* 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
nHpOpMaINIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccroHambHON

IIK-1 CnocobeH cTtaBuTh, hOPMaIU30BLIBATE U |ACATCIIBHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLEHUTh KAaueCTBO pa3pabOTaHHON
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI

[MK-3.1 TloHmmaeT NPUHOUIBI PabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (crienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

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

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

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

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLY.JII0)

B pesynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI

3HATh!
- TEOPETHYECKHE OCHOBBI ONHMCAHUS B3aUMOJICHCTBUS PEHTTCHOBCKOTO HM3IYYCHHUS C BEIIECTBOM,
OCHOBHBIE MOJIeNU AU(PAKIUK Ha WACATbHBIX U PEaTbHBIX KpUCTAJIax.

YMETb:
- PETUCTPUPOBATh U 00padaThIBaTh TUPPAKTOTPAMMEI MTOJTUKPUCTATUNINIECKUX 00OBEKTOB.

BIIAJICTh!
- METOJJaMU Ka4€CTBEHHOTO M KOJIM4eCTBEHHOro PDA, nHAMIMPOBaHMS, TOJTHONPO(UIBHOTO aHaIN3a
IU(QpaKTOrpamMm.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBBI KpucTaJIOrpaduu. 2
B3aumonericteue PEHITEHOBCKOTO
2 n3ny4YeHus ¢ BeuiecTBoM. Judpakius Ha 4
uearIbHOM KpHCTale.
[MpodunbHelil aHanu3 aUGPAKTOTPAMM.
3 KagecTBeHHBIN peHTreHo¢a3zoBbIi 4
aHaJIu3.
4 Texnuka TG PaKIHOHHOTO 4
JKCIIEpUMEHTA.
5 CummMerpusi 0OpaTHOTO HPOCTPAHCTBA. 4 10
WnanumpoBanue qudpakrorpamm.
6 [omHompodnIbHBIHI aHau3 4 5
nudpakrorpamMmm. Meton Putsenbia.
7 KonuyecTBeHHbIi peHTreHOo(ha30BbIH 4 5
aHaJu3.
] Hudpakuusi Ha peaNbHBIX KpHCTaIaX. 5 5
Mertozbl aHaJIN3a MUKPOCTPYKTYPBI.




9 AHanu3 TOHKUX IUICHOK. PeHTreHoBCKas ’ 5
pediiekToMeTpus.

Hroro yacos 30 30

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OcHOBBI KpucTaLIOrpaduu.

TpaHCiIIIMOHHAS CHUMMETPUSL Kak OCHOBHOM BHJ CUMMeETpuM KpuctaiuioB. Ilonsartue o
KpUCTaJuIMyeckord pemeTke. CHUMMETpUS KPUCTAIUIMYECKOW pEIIeTKH, OCHOBHAsi TeopeMma
kpuctamorpaduu. Pemerkn Bpase. 3akpbIThle M OTKPBITBIE JIEMEHTHl CUMMETPUU B KpHCTaJlIax.
KBasukpucramipl. MaremaTnueckoe oONMCaHWe omnepanuil cumMmeTpuH. DeqopOBCKHE TpYyMIIbL.
Cummerpust pusndeckux cBoiicTB kpuctamia. OCHOBHBIE JaHHBIE O KPHCTAIMYECKOW CTPYKTYype.
®opmar CIF, cTpykTypHbIe 0a3bl JaHHBIX.

2. B3auMopeicTBHE PEHTTCHOBCKOIO W3JIyYCHHs C BelecTBOM. Jludpakius Ha WIeaIbHOM
KpHCTaIe.

PentrenoBckoe wuznydenune (PM) kak 31eKTpOMarHuTHOE u3iIy4deHue. Tumbl ucTouHukoB PU.
B3aumopeiicteue P ¢ BemectBoM. TOMCOHOBCKOE paccessHUE, KOMIITOHOBCKOE PACCESHUE,
dhotorddext. JInnelnpiii ko3 GUIUEHT MoTIoNIeHNs. 3aBUCUMOCTh KOA((OUIIMEHTA MTOTIIONICHHS OT
JUIMHBI BOJIHBI — Kpail TMOJOoChl TomiomeHusa. YpaBHeHus [amuisroHa-/lapsuna. KorepenTtHoe
ynpyroe paccesnue — nudpaxaus PY, BeiBog ¢hopMyIisl 111 onpeesieHus] KOMIUIEKCHON aMIUIUTYIbI
paccestnHoro PU.

OcHoBHBIE MPUOIIKEHNST KHHEMaTH4eCKol Teopun Iudpakiuu. PaccesHue Ha atome, Ha LEHOYKE
ANIEKTPOHOB, Lienouke aroMoB. MHTepdepenimonnas ¢ynkuus Jlays. TpaHCIsIMOHHAS CHMMETPHS
KpucTaiia, nepexoa K psuam dypee. OOpartHast pemieTka. 3akoH bperra B BEKTOPHON M CKasIpHOU
¢dopmax. Chepa DBanpaa. DopM-pakTopsl aTOMOB, TAPAMETPHI ATOMHOTO CMELICHUS, 3aCEJICHHOCTb.
CrpyKTypHas aMIUUTy1a. AHOMaJIbHOE paccestHue.

[TapameTpbl, BIUSIOIIME HA MHTCHCUBHOCTH peduiekca mpu Audpakiuu Ha peaibHBIX OOBEKTax.
[Monsipuzanmonnslii dakrop, BrusHUE MOHOXpomaropoB. I[lopomkoBas audpaxrorpamma kak 1D
npoekius 3D audpakunOHHOW KapTHHBI, PacCMOTpeHHE AU(PPAKIUH HA TOJUKPHUCTAIUINYECCKOU
mpo0e ¢ ToMoIIbIo mocTpoeHus DBanbaa. JlopeHn-dakrop, reomerpudeckuii gakrop. [lormonienue
PU B npobe (crmyuait qudpakunu «Ha oTpakeHue»), abcopOuroHHbi Gaxrop. [loHsTHE O TEeKCType
o0pa3ua, TekeTypHbId pakTop. KosddurmeHt skcTHHKIUN. DakTop MOBTOPSEMOCTH pedIeKCoB.

3. llpodunbHeiii aHanu3 audpakrorpamm. KadecTBeHHBIH peHTreHO(DA30BBINA aHATU3.

@opmarsl 1UPAaKIMOHHBIX JaHHBIX, MPOrpaMMbl KoHBepTauuu (opmaroB. Ommcanue ¢ona B
npopunbHoM  aHanuze. «bazoBeie»  anmpokcumupytomme — ¢yHkuuu  (Faycca, Jlopenua).
Peanuctuunbie anmmpokcumupyomue ¢ynknun (pseudo-Voigt, Pearson VII). Yuer acummerpun
npopuna. Coywaii HemoHoxpomarmyeckoro wu3nydeHuss (1/2). Ilomsatue o wmertoze
(byHIaMEHTaNBHBIX IapaMeTpoB. YIVIOBas 3aBHCUMOCTh NONYIIHUPUHBI peduiekca. Kputepun
KauecTBa MPOo(MIbHOTO aHanu3a. THUNWYHBIA BUJI Pa3sHOCTHOW JU(PPAKTOrpaMMbI NMPU Pa3IMIHBIX
omubkax onucanus. [IpakTiueckne COBEThI MO MPOBEACHUIO MPOGMIbHOTO aHanu3a. [IporpaMmMHbIi
koMIuteke « WinXPow.

OCHOBBI PEHTTeHO(a30BOTO aHAIN3a: PEHTTEHOrpaMMa KaK OTHEYaTOK MajibleB XMMUYECKOTO
coequaenusi. basel manabix ICDD. Crpykrypa «kaprouku» B 0Oa3ze maHHbix PDF-2. «VYpoBHH
KauecTBa» CTAHIAPTOB. AJTOPUTMBI TMOMCKAa MO Oa3e MaHHBIX. OKOHYATENBHBIN aHAIN3 JTAHHBIX
kauectBeHHOro P®A: kpurepum onpeaeneHus Hanuuma ¢$a3 B mpodbe.  Peanmmzanus
peHTreHoa3oBOro  aHaimM3a B OporpaMMHOM — Komruiekce — «WinXPow».  Ilporpamma
«Crystallographica Search-Matchy.




4. TexHuka AU(HPAKINOHHOTO SKCIIEPUMEHTA.

Ucrounuku u perexktopsl PU. OcHOBHBIE 37I€MEHTHI PEHTI€HOBCKOM OMNTHKU: KOJJIUMATODHI,
MOHOXPOMATOpBI, PEHTI€HOBCKHE 3epkaina. [loHsTHEe 0 reoMeTpun cheMKH. Bpibop onTumanbHON
reomeTpun. IlmaHupoBaHMe 3KCHEpUMEHTa: BBIOOP H3Iy4EHHs, AETEKTOpa, MapaMeTPOB CHEMKH.
KOctupoBka npubopa 1u1st penieHns pa3HbIX TUNOB 3a7a4. [loHATHE HHCTpYMEHTaIbHOW (PYHKUMHU U
CHEeKTpaJabHON (yHKIMH. CHCTEMaTHYeCKHE NOrPEITHOCTH B AN(PAKLIMOHHOM SKCIIEPUMEHTE.

5. CummeTtpust 0O6paTHOTO IpocTpaHcTBa. MHauImpoBanue qudpaxkrorpamm.

CooTHolIeHHE OmNepaurdii CUMMETPHUHM B TNPSIMOM M OOpaTHOM IpocTpaHcTBax. 3akoH Dpuaens.
Jlays-knacc kpucramia. Qaxkrop NOBTOPSIEMOCTH KaK COOTHOILUEHHME IOPSAKOB TOUEUHBIX TIPYIII.
LeHTpupoBKH, MaTpHLbI IPEOOPa30BaHKs B IPSIMOM U 00paTHOM npocTpaHcTBax. CucteMaTnueckue
roracaHust JUisl CTPYKTYp C LEHTPUPOBKaMH. BilMsiHuUE OTKpPBITBIX 3JI€MEHTOB CHMMETPHUU Ha
CTPYKTYpHYIO aMIuuTyay. CHucTeMaTHdyecKHe MOoracaHus AJIsi OTKPBITHIX 3JIEMEHTOB CHMMETPHU.
[TpaBuiia BeIOOpa MPOCTPAHCTBEHHOM I'PYIIIBI 110 JAHHBIM aHAIN3a AU(PPAKTOIPaAMM.

IlocraHoBka 3ajayn MHOULMPOBAHUS pPEHTIEHOrpaMM. BiusHMe KadecTBa SKCIEPUMEHTA.
Cucremarnueckue OIMOKH ONpeAeIeHNs MOJIOKEHHUS TMKOB Ha peHTreHorpamMMe. Muaunuposanme
PEHTTEHOTpaMMbl KyOMUeCKOW CHHTOHUM. BiusHHe crucTeMarnyecKkux rnoracanuid. MHaunuposanue
PEHTTEHOTpaMMBbl CpPEJHUX CHHTOHMU (TeTparoHaabHOW / TrekcaroHainbHon). Tpm “xiaccuueckue”
nporpammbl aprousaunupoBanus (Treor, Ito, Dicvol). Kpurepun KOppeKTHOCTH WHIWIUPOBAHUS
(e Bonba, Cmura-Chaiigepa). CiioxkHbie city4an Juid MHAMUUpoBaHus. Heonno3snaunocTs BeIOOpa
aneMeHTapHOW sdeiiku  (geometrical ambiguities). [Ipobnema “dominant zone”. VYTouHeHHe
apamMeTpoB dIEMEHTapHOH siueliku metonom MHK.

6. llonmaonpoduneHeii ananu3 audpakrorpamm. Meron Putsensaa.

«Tpu ypoBHs noHumaHus» Merona PurBenbna. Maremarnueckas OCHOBAa METOAA. YTOYHSEMBIE
napaMeTpel B Meronae Pursenbaa. llpodunbHas ¢yHKUOMS: OpPakTUYECKHE COBETHI IO CXEMe
YTOYHEHUs] NpoQHIbHBIX Kod(duirenToB. PexkomeHnoBaHHAs IOCIEIOBATEIbHOCTh YTOUYHEHHUS
napaMeTpoB. DakToOpsl HEJOCTOBEPHOCTH, orpaHuueHus. «lIpobnema OTpULIATEIBHBIX TETTOBBIXY.
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 oO0beMHOW jgoiiel (a3l 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 aHAIH3.
Meron k, onpesienieHrie aOCONIOTHBIX COJIEPIKAHMIA KPUCTAIUTMIECKUX (a3.

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

Tpu Bkinaga B ymupeHue AUGPaKOUOHHBIX NHKOB. HMHCTpyMeHTalpHOE YIIMPEHHE W €ro
IKCIIEPUMEHTAIbHOE OmpeneneHue. Teopus AM(ppakuuy Ha KOHEYHOM KpHCTauie. YIIMpEHHe,
oOycnoBineHHoe MajbsiM  pasmepoM OKP. ®opmyna Illepepa, e orpanuueHusi. YiupeHue,
OoOyCJIOBIIGHHOE MHUKpOHANpsDKCHUsIMU.  Paznenenue BKjIamoB, MeTox Bubsimcona-Xomna.
Peamuzaumsa B mertome PutBenbna, muTepnperanus npoduiabHbX ko3dduuuentos. Ilonstue o
MeTo/Iax rapMoHnYeckoro aHanusa (Yoppena-ABepOaxa). BiusiHue monMuauciepcHOCTH, TOAXOABI K
onpezaeneHuto pacupeaenenus mo pazmepam OKP. TTonstue o metone WPPM.

9. AHanu3 TOHKUX IJICHOK. PeHTreHoBcKast pedekToMmeTpusl.



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: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
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 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH U MPOLECCOB, OLIEHUTHh Ka4eCTBO Pa3pabOTaHHOM
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare uzyueHust nuciurinHbl «[IpuOopbl U METOABI PEHTTEHOBCKOW W BIIEKTPOHHON audpakiuimy

00yJarouics JTOIDKEH:

3HAThb:

- TCOPCTUUCCKUC OCHOBBI OIMCAHUA 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 TU(PPAKTOTPAMMEI MTOJTUKPUCTATUNINIECKUX 00OBEKTOB.

BJIAA€Th:

- METO/IaMH Ka4eCTBEHHOTO W KoJIM4ecTBeHHOro PMDA, MHINIIMPOBaHHUS, TOTHONPO(PHUIHLHOTO aHAIHN3a

IUQpaKTOrpamMm.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, 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 (IIPMMeEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POME:KYTOUHOIH aTTecTaluu

o0yuarumuxcst

Bormpocs! 1515 HOATOTOBKH K 9K3aMEHY:
. OcHOBBI KpucTayorpaduu.

O 0 3 N LD B W N~

. [IpodunbHeIi aHAIN3 AUPPAKTOrPaAMM.

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

KauecTBeHHbI peHTreHO(ha30BbIN aHATU3.

. Texarka Au(ppaKIMOHHOTO IKCTIEPUMEHTA.

. CummeTpust 00paTHOro npocTpancTsa. MHaumMpoBanue 1upakTorpaMm.

. [lonnonpoduinbHelii aHanmu3 audpakrorpamm. Meron Putsensaa.

. KonnuecTBenHblil peHTreHO(ha30BbIN aHATIN3.

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




[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. CummeTpus obpatHoro nmpocrpancTBa. MHaunupoBanne qudpakTorpamm.
2. [NonHompodwibHLIH aHaW3 AudpakTorpamm. Meton PutBenbaa.

[Ipumep 2.
1. OcHOBBI KpucTaIIOrpad .
2. B3aumMonelicTBrie peHTT€HOBCKOTO W3ITYUYCHHUS C BelleCTBOM. Jludpakius Ha uealbHOM KpUCTaILIe.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXO/IHO):
*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOW MporpamMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU IPAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSTEbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOJIEMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JONOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX U HANPABICHUAX MO U3ydaeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYYHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3MPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

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

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

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

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

*  caMocCTOsTElbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HUCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMM, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCHUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIllaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

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

* yYMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHUENIMAX M HAMpaBICHHUIX MO H3y4aeMOU
JUCLMIUIMHE U JaBaThb UM KPUTHUYECKYIH OLIEHKY C IO3ULMH TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHYECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):



* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieliaM yueOHOM MporpaMmel;

* HCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTHH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHNE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

*  BJQJICHUE MHCTPYMEHTapueM y4eOHOW AMCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

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

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! POrpaMMEl;

° HCIIOJIBb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOGECCHOHATBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENILHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHBHas CcaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTA0OPaTOPHBIX 3aHATHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

*  HCIOJIb30BAaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKH IPAMOTHOE, JIOIMUECKU IIPaBUIIbHOE
M3JI0)KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JENIaTh BBIBOJKI;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSATENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JTUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocCTOsTElbHas padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHHH B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  HUCIOJb30BAaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJaPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HANpaBICHUIX 10 U3ydaeMO
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM NpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJIb30BaHME HAy4dHOM TEPMUHOJIOIMM, U3JI0KEHHE OTBETa Ha BOIPOCHl C CYIIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKAMU;

* cnaloe BIaJeHHE HMHCTPYMEHTapHeM Y4eOHOW IUCLUUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

® HCYMCHUEC OPUCHTUPOBATHCA B OCHOBHBIX TCOPHAX, KOHLCIIHUAX W HAIPABICHUAX I/ISy‘IaeMOﬁ
JUCIHMITIIMHBI;



* TACCHBHOCTh HA MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIBHOTO CTaH/IaPTa;

. 3HaHWS OTAEIBHBIX JINTEPATYPHBIX HWCTOYHHWKOB, PEKOMEHIIOBAHHBIX Y4YeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIOJIb30BaTh HAyYHYH) TEPMHUHOJIOTHIO JUCIMIUIMHBI, HAaJUYHWE B OTBETE TPyOBIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueaIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBenennu sk3ameHa oOyuaromiemycst npepoctamisercs 30 MUHYT Ha MmOAroToBKy. Ompoc
oOyyaromerocs mo OWiIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHUYECKHX YacOB B YCTHOW U (WMJIH)
MUCHMEHHOM (hopMe.



