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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 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 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

HOBBIC

Hay4Hble Pe3yJbTaThl

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI M TIPOIECCOB, OICHUTh KauecTBO pa3paboTaHHOU
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HaydyHOW 3ajjaye W MHTEPIPETHPOBATH  IOTYUYEHHBIC
pE3YNBTaThI
[MK-3.1 Tlonmmaer npuHOUNBI pPabOTHl HUCIOIB3YEMOTO
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

(MonenupoBaHKUe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAaTh:

YMETb:

- TCOPCTUYUCCKUC OCHOBBI OIIMCAHUA B3aPIMO,Z[CﬁCTBHH PCHTICHOBCKOI'O0 H3JIy4YCHHUSA C BCIICCTBOM,
OCHOBHBEIC MOJCIN III/I(i)paKHI/II/I Ha UJCAJIbHBIX U PCAJIbHBIX KPUCTAJLJIAX.

- PETUCTPUPOBATh U 00padaThIBaTh TUPPAKTOTPAMMEI MTOJTUKPUCTATUNINIECKUX 00OBEKTOB.
BJIQJICT!

- METOIaMH KaueCTBEHHOTO W KoJM4ecTBeHHOro PDA, nHaMIIMpOBaHMSI, TOTHONPOPUILHOTO 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 Cummerpuss 0OpaTHOTO MPOCTPAHCTBA. 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 TOHKHX 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.

TpancisiIMOHHAs CUMMETpPUST KaKk OCHOBHOW BHJ cuMMeTpud KpuctaiuioB. Ilonsartue o
KpUCTaJUIMYecKord pemerke. CHUMMETpUsi KPHUCTAUIMYECKOM pELIeTKH, OCHOBHAas Teopema
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. B3auMoneicTBHE pPEHTTCHOBCKOTO H3Iy4YeHUs ¢ BemiecTBoM. Jludpakuuss Ha HICaTbHOM
KpHCTaIe.

Pentrenosckoe wuznydenne (PM) kak snexkTpomarHuTHOe wu3nmydeHue. Tumbl uctouHukoB PU.
B3aumopeiicteue P ¢ BemectBoM. TOMCOHOBCKOE paccesiHue, KOMIITOHOBCKOE pacCesiHUeE,
dhororddexr. JInnelinsiii kodddunmenT mornomeHus. 3aBUCUMOCTh K03 (PHUIIMEHTa TTOTTIOMEHUS OT
JUIMHBI BOJIHBI — Kpail Tojochl momiomieHus. YpaBHeHus [ammunbroHa-/lapBuna. KorepentHoe
ynpyroe paccesiaue — audpakuus PU, BeiBox Gpopmyssl 1uis onpeaeneHusi KOMILIEKCHON aMIUIATYIbI
paccestnHoro PU.

OcHoBHbIE MPUOIIKEHNST KHHEMaTH4Yeckol Teopun an¢pakuuu. PaccessHue Ha aTome, Ha LEHOYKE
3IIEKTPOHOB, Henoyke aroMoB. MHTepdepenonnas ¢pynkuus Jlays. TpaHCIsIMOHHAS CUMMETPHS
KpucTaiia, nepexoa K psgam dypee. ObOparHas pemietka. 3akoH bperra B BEKTOpHOW U CKaJSPHOM
¢dopmax. Chepa OBanbaa. DopM-pakTopsl aTOMOB, TAPaMETPbl aTOMHOTO CMELICHHS, 3aCEJICHHOCTD.
CrpyKTypHas aMIUUTy1a. AHOMaJIbHOE paccestHue.

[lapameTpbl, BAMAIOIIME HA MHTEHCHBHOCTH peduiekca Mmpu AU(paKUuMU HA pEaNbHbIX OOBEKTaxX.
[Monsipuzanmonnslii dakrop, BiusHUE MOHOXpomaropos. [lopomkoBas audpaktorpamma kak 1D
npoekuusi 3D nudpakMOHHOH KapTUHBI, PACCMOTpPEHHE AU(PPAKUMU Ha MOJIUKPUCTAIUIMYECKON
mpo0Oe ¢ OMOIIBI0 TocTpoeHust IBanbaa. Jlopeni-gdakrop, reomerpudeckuii dakrop. [Tortomenue
PU B npoGe (ciyuaii nudpakiuun «Ha oTpakeHuey), abcopounonnslii pakrop. [lonstue o TekcType
o0pa3ua, TekeTypHbId pakTop. KosddurmeHt skcTHHKIUN. DakTop MOBTOPSEMOCTH pedIeKCoB.

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

@opmarsl AUGPAaKIUOHHBIX AAaHHBIX, MPOrpaMMbl KoHBepTauuu (opmaroB. Omnucanune Qona B
npopunbHoM — aHanmze. «baszoBeie»  anmpoxcumupyromme  ¢ynkuumn  (laycca, Jlopenna).
Peanuctuunbie anmmpokcumupyomue ¢ynknun (pseudo-Voigt, Pearson VII). Yuer acummerpun
npopmna.  Coaywaii  HemMoHoxpomaTtmuyeckoro m3nyudeHuss (0J1/001/02). Ilomatue o wme
(byHIaMEeHTalbHBIX TapaMeTpoB. YIVIOBas 3aBHCHMOCTh MNONyIIUpUHBl pedrexca. Kpurepun
KauecTBa Mpo(mIbHOrO aHanu3a. TUNMHMYHBIA BUA PAa3HOCTHOW AM(PAKTOTpAMMBI MPH Pa3THYHBIX
omubkax onucanus. [IpakTuueckre COBETHI IO MPOBEACHUIO TPOGMIEHOTO aHanu3a. [IporpamMMHbIT
koMIuteke « WinXPow.

OCHOBBI PEHTreHO(a30BOTO aHAIW3a: PEHTTCHOTpaMMa KakK OTIeYaTOK IMajbIeB XUMHYECKOTO
coequnenusi. basel pmanspix ICDD. Crpykrypa «kaprouku» B 0a3e amaHHbix PDF-2. «YpoBHH
KauecTBa» CTAHIApPTOB. AJITOPUTMBI HOMCKa MO 0a3ze naHHbIX. OKOHYATENbHBIH aHAIM3 IAHHBIX
kadectBeHHOro P®A: kpurepunm onpeneneHuss Haimums ¢a3 B mpobe.  Peamuzamus
peHTreHoa3oBOro  aHaimM3a B OporpaMMHOM — Komruiekce — «WinXPow».  Ilporpamma
«Crystallographica Search-Matchy.



4. TexHuka AU(HPAKINOHHOTO SKCIIEPUMEHTA.

Ucrounukn u perexktopel PU. OcHOBHbIE 3JIEMEHTHI PEHTIC€HOBCKOM ONTHUKH: KOJUTUMATOPHI,
MOHOXPOMATOpBI, PEHTI€HOBCKHE 3epkaina. [loHsTHEe 0 reoMeTpun cheMKH. Bpibop onTumanbHON
reomeTpur. IlmaHupoBaHMe SKCHEpUMEHTa: BHIOOpP M3IY4EHUS, JETEKTOpa, MapaMeTpoB CHEMKH.
KOctupoBka npubopa ni1s1 pemeHus pa3HbIX THIOB 3a4a4. [loHsITHE HHCTPYMEHTAIbHON (QYHKIUH U
CHEeKTpaJabHON (yHKIMH. CHCTEMaTHYeCKHE NOrPEITHOCTH B AN(PAKLIMOHHOM SKCIIEPUMEHTE.

5. CummeTtpust 0O6paTHOTO IpocTpaHcTBa. MHauImpoBanue qudpaxkrorpamm.

CooTHolIeHHE omnepauuii CUMMETPUM B TPSMOM M OOpaTHOM HpPOCTpaHCTBax. 3akoH Ppupaens.
Jlaya-knacc kpucramia. @axkrop NOBTOPSEMOCTH KaK COOTHOLUCHHE IMOPSAAKOB TOYEUHBIX TPYILI.
LenTpupoBKH, MaTpHULIbI IPEOOPa30BaHUS B IMIPSIMOM M 00paTHOM IpocTpaHcTBax. CUcTeMaTnyecKue
roracaHust JUisl CTPYKTyp € LEHTPUPOBKAMHU. BiMsHME OTKpPBITBIX 3JIEMEHTOB CHMMETPUM Ha
CTPYKTYpHYIO aMIuinTyny. CHcTeMaThdecKhe MOracaHus IJii OTKPBITHIX 3JIEMEHTOB CHMMETPHH.
[TpaBuiia BeIOOpa MPOCTPAHCTBEHHOM I'PYIIIBI 110 JAHHBIM aHAIN3a AU(PPAKTOIPaAMM.

IlocranoBka 3ajaud MHAMLUUPOBAHMUSA pPEHITEHOIpaMM. BinsHue KauecTBa 3KCIIEPUMEHTA.
Cucremarnueckue OMMOKH ONpeAeTieHHs MOJIOKEHUSI TMKOB Ha peHTreHorpamme. MHanuupoBanue
PEHTTEHOTpaMMbl KyOMUeCKol CHHTOHUH. BiusiHue cucreMarnyeckux rnoracanuid. MHIuIMpoBanme
PEHTTEHOTpaMMBbl CpPEJHUX CHHTOHMU (TeTparoHaabHOW / TrekcaroHainbHon). Tpm “xiaccuueckue”
nporpammbl aprouHaunupoBanus (Treor, Ito, Dicvol). Kpurepun KOppeKTHOCTH WHAWUIIUPOBAHHS
(e Bonbda, Cmura-Craiinepa). CinoxxHble ciaydau A HHIMOUpoBanusa. HeoqHo3HauHOCTH BEIOOpA
aneMeHTapHOW stueiiku  (geometrical ambiguities). I[Ipobmema “dominant zone”. YTouHeHue
apamMeTpoB dIEMEHTapHOH siueliku metonom MHK.

6. llonmaonpoduneHeii ananu3 audpakrorpamm. Meron Putsensaa.

«Tpu ypoBHs mnoHumanus» Meroaa Pursenbpa. Maremarudeckas 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. B3anmocBsizb Mexay oObeMHON Josiei (a3bl M MHTEHCHUBHOCTBIO 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 KPUCTAIITUIECKHX (a3.

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

Tpu Bkimaga B ymupeHue AU(PAKUUOHHBIX NHMKOB. MHCTpyMEHTallbHOE YIIMPEHHE M  €ro
IKCTIEPUMEHTAIbHOE OmpeneneHue. Teopus Auppakuuyd Ha KOHEYHOM KpHUCTajule. YIIMpEeHHe,
oOycnoBineHHoe ManbsiM pasmepoM OKP. ®opmyna [lepepa, e€ orpanuueHus. YHUpeHHE,
0OyCJIOBIIGHHO€  MHUKpPOHANpsHKCHHSAMHU. PazjeneHue BKIAA0B, MeTol BuibsiMcoHa-Xoiia.
Peamuzaumsa B mertome PutBenbna, muTepnperanus npouiabHbIX Kod(pduuuentos. Ilonstue o
MeTO/Iax rapMoHHYecKoro aHanmusa (YoppeHa-ABepOaxa). BrnusHue momuancnepcHOCTH, MOIXOAbI K
onpezaeneHuto pacupeaenenus mo pazmepam OKP. TTonstue o metone WPPM.

9. AHanu3 TOHKUX IJICHOK. PeHTreHoBcKast pedekToMmeTpusl.



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: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
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 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

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

Hay4yHOM 3amade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare msyueHus aucuuruinHbl «[Ipubopbl 1 MeTOJbI PEHTTCHOBCKON M 3IEKTPOHHOW TU(PPAKIIUN

00yJarouics JTOIDKEH:

3HAThb:

- TCOPCTUYUCCKUC OCHOBBI OIIMCAHUA B3aPIMOI[CﬁCTBH5[ PCHTICHOBCKOI'O H3JIy4YCHHUSA C BCIICCTBOM,
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 KaueCTBEHHOTO W KOJIM4ecTBeHHOro PDA, nHAMIIMpOBaHMSI, TOTHONPOPUILHOTO aHaIN3a

IUQpaKTOrpamMm.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHI:II\/’I OorpocC 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):
*  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 IPAMOTHOE, JIOIMUECKU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW W JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX W HANPaBICHUIX 0 U3y4aeMOW AMCLUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYYHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs 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 HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOieMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLUUIUTMHE U JaBaTh UM KPUTHYECKYIO OLECHKY;
*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3UpPOBAaHHbIE, NNIyOOKHE U IOJIHBIC 3HAHUS 110 BCEM IMOCTABIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH 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 HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

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

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):



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

* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHNE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCLUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAaKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyMIIOBBIX
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,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33Ja4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBAThCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE Yy4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

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

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTHWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
M3JI0)KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JENIaTh BBIBOJKI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
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, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JTUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
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

*  HUCIOJIb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOIMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

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

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
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;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

® HECYMCHUC OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHLHUAX W HAIPABICHUAX H3y11aeM0171
JUCIHMITIIMHBI;



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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH) TEPMHUHOJIOTHIO IUCIMILIMHBI, HAlMYUE B OTBETE TIPyObIX
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. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[lpu mpoBeneHnn sk3amMeHa oOyudaronemycsl npeaocrasisercs 30 MHHYT Ha ToAroToBKy. Ompoc
oOyyaromierocs mo OujaeTy He JODKEH MPEBBILIATh ABYX ACTPOHOMHUYECKHX YacOB B YCTHOHM M (WIIN)
MUCHMEHHOM (hopMe.



