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BCTYII

[Iporpama HaBYaIBHOI IUCIUIUTIHA “ PEHTTeHOCTPYKTYPHHUI aHaIi3” CKIajeHa BiIOBITHO
710 OCBITHBO-HAYKOBOI ITPOrpamMH MiJArOTOBKU

Maricrpa

(Ha3Ba piBHS BUIIOI OCBITH)

creniaabHOCTI 104 — dhi3uka Ta acCTPOHOMIA

crerjianizanmii

dbiznka

1. Onuc HAaBYAJIBHOI JUCIUILIIHHA

1.1. Mertoro BUKJIaJaHHA HaBYaJIbHO1 I[I/ICI_[I/IH.HiHI/I € HAaBUUTHU CTyI[eHTiB OCHOBHUM ITIOHATTAM

1.2.

PEHTIEHOCTPYKTYPHOTO  aHajidy Ta TIporecaM  B3aeMOAIl  PEHTIe€HIBCHKOTO
BUIIPOMIHIOBAHHS 3 KPUCTAJIYHUMHU PEYOBHHAMH, a TaKOX AUDPaKIiifHUM MeTomam
JOCIIJDKEHHS KPUCTAIYHOI CTpyKTypu. OCHOBHA yBara TMPHUIIISETHCA Teopil
PO3CiIOBaHHS PEHTTeHIBCHKUX MPOMEHIB, (pakTopam SKi BIJIMBAIOTh HAa IHTEHCHUBHICTh
BIIOWUTTS PEHTTE€HIBCHKUX MPOMEHIB BiJl KPUCTAJIIB, MPAKTUYHUM METO/IaM OJIep KaHHS
pPEHTIeHOTpaM BiJl KPHUCTATIB Ta iXHBOIO PO3PAaxXyHKY, BH3HAUCHHIO I1apaMeTpiB
KPUCTAJIIYHOT TPATKH, OpPIEHTAIlll MOHOKPHUCTAJIB, (Da30BOTO Ta €JIEMEHTHOTO CKIIany
3pa3KiB.

OCHOBHMMH 3aBJAaHHSMH BUBYCHHS JUCIMILTIHA € OBOJIOIHHS CTYJCHTAMH TECOPETHYHHMHU
OCHOBAaMH  PCHTTCHOCTPYKTYPHOTO  aHaJli3y, TWpOIeCaMH B3a€EMOJil PEHTTEHIBCHKOTO
BUITPOMiHIOBaHHS 3 KPUCTATIYHUMH PEYOBUHAMH, a TAKOK BMiHHSI BUKOPUCTOBYBAaTH OTPHMaHIi
3HAHHA JUISI 3MOMKH Ta 1HTEpHpeTallii peHTreHOrpaM BiJl KPUCTAIIB Ta iXHBOTO PO3PAXYHKY,
BH3HAYCHHS IapaMeTPiB KPHUCTAIIYHOI TPAaTKH, Opi€HTAmii MOHOKpPHCTaTiB, (a30BOTO Ta
€JIEMEHTHOT'O CKJIaly 3pa3KiB.

1.3. KiibKicTh KpeauTiB - 3

1.4. 3aranpHa KIIbKICTh TOOMH - 90

1.5. XapakTepucTHKa HaBYAJIHbHOT TUCIUILTIHA

3a BUOOpOM

Jenna ¢popma HaBYaHHS

Pik miaroroBxu

2-i1

Cemectp
3-i

Jlexi

36 rop.

CamocriiiHa poboTa

54 ron.




1.6. 3ammaHoBaHi pe3yabTaTH HaBYaHHS
3riHO 3 BUMOTaMHU OCBITHRO-HAYKOBOI TIPOTPaMH CTYJCHTH MOBHHHI JOCATTH TaKUX PE3yJbTaTiB
HABYAHHS:
KommnereHTHOCTI, 1110 MaOTh OyTH chOpMOBaHI:

IK1. 3gaTHicTh pO3B’SI3yBaTH CKJIAAHI 3agadi 1 MpoOJeMH IOCTIIHUIBKOrO Ta/abo 1HHOBAILIMHOTO
xapakTepy y ¢i3uui Ta acTpoHOMii.
3araibHi

daxosi

3K1. 3uaHHs Ta pO3yMiHHS IMPEAMETHOI 00JIacTi Ta po3yMiHHS MpodeciitHol MisITEHOCTI.
3K2. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUIHHUX CUTYAITisX.

3K4. 3naTHICTF BUKOPUCTOBYBATH iH(MOpMAITiiiHi Ta KOMYHIKAI[iHI TEXHOJIOTI1.

3KS. BMiHHS BUSBJISTH, CTABUTH Ta BUPILIYBATH HPOOICMH.

3K6. 31aTHICTh BUUTHCS 1 OBOJIO{IBATH CYYaCHUMU 3HAHHSIMU.

3K8. 3naTHICTh MpaltoBaTH B MIXKHAPOJHOMY KOHTEKCTI.

3K9. 3naTHICTh 10 MOIIYKY, 00pOOJIeHHS Ta aHaJli3y 1H(GOpMaLii 3 pI3HUX HKEPElL.
3K11. 3naTHicTh JOTPUMYBATHCS NPUHIIMITIB aKaIeMI4HOI JOOPOUYECHOCTI.

©®K1. 3paTHICTP BHKOPHUCTOBYBAaTH 3aKOHM Ta MPUHOHUNU (i3UKH Ta/abo acTpoHOMii y
MO€THAHHI 13 MOTPIOHMMH MaTeMaTUYHUMH IHCTPYMEHTaMH IS OIUCY NPUPOTHUX SIBHLI.
©®K2. 3patnicTs popMmymIroBaTH, aHaNI3yBaTH Ta CHHTE3YyBAaTH PillIEHHS HAYKOBHX MpoOjeM B
oOmacTi (i3uku Ta/abo acTpoHOMii.

®K3. 3maTHICTh TPE3CHTYBATH PE3YJIBTATH MPOBEACHUX MOCHTIKEHb, a TaKOX CydacHi
KOHIEeNIT y (i3uili Ta/abo acTpoHOMii (axiBIsIM 1 HehaxiBISIM.

©®K4. 3naTHiCTE KOMYHIKYBaTH 13 KOJIETaMH YCHO i MHCBMOBO JEP)KaBHOIO Ta aHTJIIHCHKOIO
MOBaMH IOJI0 HAYKOBUX JOCATHEHb Ta PE3YJIbTATIB JOCTIKEHb B 00JIAcTi (i3uku Ta/abo
aCTPOHOMII.

®KS5. 3pmatHicTh crnpuiiMaTH HOBO3A00yTI 3HAHHSA B oOisacTi (Pi3WKuM Ta acTpoHOMIi Ta
IHTErpyBaTH iX i3 YK€ HAasBHUMH, a TaKOXX CAMOCTIMHO OITAHOBYBaTH 3HAHHS 1 HAaBUYKH,
HEOOXIimHI IS pO3B’s3aHHI CKIAJHHUX 3a1ad 1 MpobsieM y HOBHX IS cebe JeTari30BaHuX
mpeaIMeTHUX 007acTaX (i3uku Ta/ad0 acTpPOHOMIi W JOTHYHUX JI0 HUX MIKIUCIHMILTIHAPHUX
o0nacTsx.

®KS8. 37aTHICT, BCTAHOBJIIOBATH 3B’S30K MIK €KCIICPUMEHTAJIbHUMH 1 TEOPETHUHHUMHU
pe3yibTaTaMu, 31iHCHIOBAaTH ()eHOMEHOJIOTTYHHUHI Ta TEOPETUIHUH OTUC TOCITIPKYBAaHHX SBUILL,
00’€eKTiB 1 NPOIECiB, MOB’A3yBaTH PE3yJIbTaTH HOCHIIKEHb 13 Cy4YaCHUMH (I3UUHHUMH Ta
ACTPOHOMIYHUMH TEOPiSIMH 1 YSABICHHSIMH.

®K9. 3pmatHicTh (OpPMYJIIOBATH HOBI TINOTE3W Ta HAyKOBI 3amadi B o0macTi (i3MKH Ta
acTpOHOMIi, BHOMpATH BIAMOBIMHI METOAM JUIs iX pPO3B’s3aHHs, Oepydyd JO yBard HasiBHI
pecypcu.

©®K13. 3aaTHicTh NPOBOIUTH aHAJi3 HAYKOBUX PE3YJIbTATiB, OTPUMAHUX B 00acTi Gi3uKu Ta
ACTPOHOMII.

®K14. 3parHicTh e()EKTHBHO BHUKOPHCTOBYBAaTH JIIOJCHKI Ta MaTepialbHI peCcypcd s
BUPIIIEHHS (PYHIaMEHTAIBHUX Ta IPUKIIATHIX HAYKOBUX 3aBJIaHb.

IIporpamHi pe3yabTaTH HaBYAHHS

[IPH1. BukopucToByBaTH KOHIETITYalbHI Ta CTICLiali30BaHi 3HAHHSA 1 PO3yMiHHS aKTyaJIbHHX
npo6JeM 1 ZOCSITHEHb OOpaHKUX HAMPSMiB Cy4acHOI TEOPETUYHO] 1 eKCIIEPUMEHTAIBLHOT (PI3UKH
Ta/ab0 acTPOHOMIT JIs PO3B’A3aHHS CKIaIHUX 3a[a4 I IPaKTUIHHUX HPOOJIeM.

[TPH4. O6upaTy i BUKOPUCTOBYBATH BiIMOBITHI METOIA OOPOOKH Ta aHATI3Y JaHUX (DI3UIHIX
Ta/ab0 aCTPOHOMIYHMX JTOCIIHKEHD 1 OLIHIOBAHHS X JOCTOBIPHOCTI.

[IPH. 3piiicHioBaTH ()EHOMEHOJIOTIYHUH Ta TEOPETUYHHH OMHUC AOCHIIKYBaHUX (Di3HUHHX
Ta/ab0 acCTPOHOMIYHUX SIBHLI, 00’ €KTIB 1 MPOLECIB.

[IPH6. OOwupatn edekTuBHI MaTeMaTW4Hi METOAW Ta iH(OpMaliiiHi TexXHOMorii Ta
3aCTOCOBYBATH iX IS 3/iMCHEHHS JOCITi/DKeHb Ta/abo iHHOBaIii B oOmacTi (i3uku Ta/abo
acTpOHOMII.

[IPH7. OuiHioBaTH HOBH3HY Ta AOCTOBIPHICTH HayKOBUX PE3YJbTaTiB 3 0OpaHOro HaIpsMy
¢izuku Ta/ab0 acTPOHOMII, OIPUITIOAHEHHUX Y POpMI MyOJTiKalil Yu yCHOT JOMOBI .

[IPHY. AmnanizyBatu Ta y3arajJbHIOBaTH HAyKOBi pe3yJbTaTH 3 0OpaHOro HampsaMmy (i3uku
Ta/abo0 acTpOHOMIii, BIJCHiAKOBYBaTH HAMHOBIIII JOCATHEHHS B [HbOMY Hampsmi,
B3a€EMOKOPHUCHO CITIJIKYIOUHCH 13 KOJIETaMH.

[MPH10. BigmykoByBatu iH(opMarliro i gaHi, HEOOXiAHI UTS PO3B’SI3aHHS CKIATHHUX 33134
¢izuku Ta/abo acTpoHOMIi, BUKOPUCTOBYIOUM Pi3HI JKepena, 30KpeMa, HAyKOBI BWJIaHHS,
HayKoBi 0a3u JaHMX TOLIO, OLIHIOBATH Ta KPUTUYHO aHaJi3yBaTH OTpUMaHi iH(opmMmaliro ta



Tema 1.

Tema 2.

Tewma 3.

Tema 4.

Tema 5.

Tewma 6.

Tema 7.

Tema 8.

Tema 9.

Tema 10.

Tema 1.

Tema 2.

Tema 3.
Tema 4.
Tema 5.

Tewma 6.

Tema 7.

Tema 8.

JIaHi.
e [IPHI1. 3acrocoByBaT Teopii, mpuHIMIN 1 Meroau Gi3uku Ta/abo acTpoHOMIl I
PO3B’s13aHHS CKJIAIHUX MKAUCUUILTIHAPHUX HAYKOBUX 1 MPHUKIIAJAHUX 33/1a4.
2. TemaTHuHM# JIaH HABYAJILHOI JUCIHUILTIHA
Po3oin 1. Ocnosu ghizuxu penmeeniscbKux npomenis
[Ipupoma peHTTeHIBCHKUX TIPOMEHIB. J[kepera peHTreHiBChKOTo BUIpoMiHIOBaHHs. CyIliIpHUH Ta
XapaKTepUCTUYHUI PEHTIeHIBChbKiI CHEKTpH. BUKOpUCTaHHS CIEKTPiB BHUIPOMiHIOBAHHS
PEHTTCHIBCHKOI TPYOKH B CTPYKTYPHOMY aHAi31.
Mertoau peectparllii peHTT€HIBCHKOTO BUIIPOMiHIOBaHHSA. OCHOBHI XapaKTEPUCTHKH Ta IUISXH
3aCTOCYBaHHS JIETEKTOPiB PEHTTEHIBCHKOTO BUITPOMiHIOBAHHSI.
[lepenomnenns peHTreHiBcbkux mnpoMeHiB. KoedimieHT nepenomieHHs peHTTEHIBCHKHX
npoMeHiB. JlucnepcHi MmompaBku 10 KOe(DIMiEHTy TEPEIOMIICHHS PEHTTEHIBCHKUX TIPOMEHIB.
[ompaBka 1o piBHsiHHS Bynbga-bpera. [loBHe 30BHILIHE BiAOUTTS pEHTTEHIBCHKHUX MTPOMEHIB.
[IpyxHe Ta HempyXHE PO3CISIHHS PEHTIeHIBCBKUX NpoMeHiB peyoBuHOW. Edext KommotHa.
CriBBiZJHOIIEHHST ~ 1HTEHCHBHOCTI ~ KOT'€PEHTHOI'O  Ta  HEKOTEPEHTHOTO  PO3CIIOBaHHS
PEHTTEHIBCHKHUX MPOMEHIB B PEUOBHHAX 13 Pi3HOIO CTPYKTYPOIO.
®dnyopecuentHe BurpominioBaHHs. Doroenextpuunmnii edexr. Edexr Oxe. PentreniBcbka
(oToeNeKTpOHHA CHIEKTPOCKOMist. Oke-CIEKTPOCKOMis.
Awmmityna poscisiHoi xuini. [ToOynosa EBanbny. [HTeprperaliisi peHTreHOrpaM 3a JTI0TIOMOTOFO
[To6ynosu EBanbny. PiBusaus Bynbda-bpera.
Po3citoBaHHS pPEHTICHIBCBKMX NPOMEHIB BUIBHUM eleKTpoHOM. llomspusamiiHuii MHOXXHUK.
®dopmyna Tomrmcona. KoedillieHT po3CitOBaHHS PEHTTCHIBCHKMX TNPOMEHIB. Po3citoBaHHs
PEHTTEHIBCHKHUX MPOMEHIB aTOMOM. ATOMHHI ()aKTOp PO3CIFOBAHHS.
[HTEeHCHBHICTH PO3CiIOBaHHS PEHTICHIBCHKUX MPOMEHIB KPUCTAIOM 3 MPUMITHBHOIO TaTKOIO.
Inrepdepenuiiina Gynxuis. PiBusaus Jlaye. Po3citoBaHHS peHTIeHIBCHKUX TPOMEHIB IPaTKOIO 3
6azucom. CTpyKTypHHIA (HaKTOp.
[lornuHaHHS PEHTTEeHIBCHKUX MPOMEHIB PEUYOBMHOI. MHOXHUK HOTrIUHAaHHSI. CHMETpUYHUM
ciyuait Jlaye. Ciryuaii bpera. MHOHHK MOTJIMHAHHA U1 HUJIHIAPUYHHUX Ta CPEPUUHHUX 3pa3KiB.
MHOXHUK TOTJIMHAHHS JIJIS TOJTIKPUCTAIIYHHUX Ta MOPOIIKOBUX 3pa3KiB.
MHOXHUK TTOBTOprOBaHOCTI. MHOXHUK JlopeHTia.

Po30in 2. Memoou penmeenocmpykmypHozo ananizy
Mertoa penTreHorpadiuHoro mociimkeHHs monikpuctaniyaux Tin (Mertox JebGas-Ilepepa).
Bumorn no 3paskiB. Bubip BunpominroBanHsi. OcobmmBocti (opMyBaHHA AHQpaKIiiHOT
kapTuHU. OTpUMAaHHS pEHTTeHOrpaMu (AU(PaKTOrpaMu).
KBagpatnuni ¢opmu pisHUX KpuctanorpadiuHux cucreM. BusHaueHHs iHAekciB Mimepa
KpuctamorpadiuHuX IUIOMIMH Ta TMapaMeTpiB TpaTKu. MeToau TNpenu3ifHOrOo BH3HAYEHHS
MapaMeTpiB KPUCTANIYHOI TPATKH.
Merton Jlaye. YMoBH 31ioMKH 3pa3kiB. @opMyBaHHS 30HATBHUX JiHIH.
Kpucranorpadiuni npoexrrii. ' HoMmoHiuHa, THOMOC(epidHa Ta THOMOCTepiorpadidHa MpoeKIii.
3iloMka Ta po3paxyHok mpsmux Ta obepHeHnx (Emirpam) Jlayerpam. IloGymosa
rHOMOcCTepiorpadiuyHOi MPOeKIIii KprcTady 3a J0NoMOror citku Bynbda. CTaHmapTHa MPOSKITis
KpucTany. BusHaueHHs opieHTallii MOHOKpPHCTAIY 3a JOMOMOTOI CiTkM Bynbda. Anamithusi
METOJIM PO3PaxXyHKY JIayerpaMm.
Meron 3HOMKH pEHTIeHOrpaM oOepTaHHS. Bu3HaueHHS TEpiodiB 1ACHTHYHOCTI, HapaMeTpiB
IpaTKH MOHOKPUCTAJIB Ta iHIeKciB Mimiepa kprucTtanorpagpiqHux MIOLIHH.
Metoau SKiCHOTO Ta KiITBKICHOTO PEHTTEHIBCHKOTO (Pa3oBOro aHamily. basm maHUX TTOPOIIKOBUX
penTreHorpam kpucrainiganx pedosun ICDD, CSD, ICSD, MINICRYST.
3ifoMKa Ta po3paxyHOK PEHTTEHOTPAMM BiJI TEKCTYpOBaHUX 3pa3KiB.

3. CTpyKkTypa HaBYAJIbHOI IMCUHUILTiHH

Ha3zsu po3nisiB i TeM KinpkicTh TOmMH
neHHa hopma
YCBOTO y TOMY YHCTi
I n n1ao. 1H]T. c.p.
1 2 3 4 5 6 7
Po3ain 1. Ocnosu ghizuxu penmeeniscoKux npomenie




Tewma 1. [Ipupona peHTTeHIBCHKIX
npoMeHiB. J[kepenra peHTTeHIBChKOTO
BUNpOoMiHIOBaHHS. CyliibHUHN Ta
XapaKTEPUCTHIHUH PEHTTEHIBCHKI 4 2
crieKTpu. BukopucTanus crnekTpis
BUIPOMIiHIOBaHHS PEHTI'€HIBCHKOT
TpYOKH B CTPYKTYpHOMY aHami3i

Tema 2. Meroau peecTpartii
PEHTTCHIBCHKOTO BUIIPOMiHIOBaHHS.
OCHOBHI XapaKTEPUCTUKH Ta IUIAXH 4 2
3aCTOCYBaHHS JCTCKTOPIB
PEHTTCHIBCHKOT'O BHITPOMiHIOBAHHS

Tewma 3. IlepenoMiIeHHS] pEHTT€HIBCHKUX
npomeHiB. KoedimieHT nepenomiieHHs
PEHTIeHIBCHKUX MTPOMEHIB. JlucrepcHi
MOMPAaBKH J0 KOCPIIiEHTY
MEPETOMIICHHS PEHTTEHIBCHKUX
npomeHiB. [TonpaBka 10 piBHSIHHS
Bynnda-bpera. [loBHe 30BHINIHE
BiJOUTTSI PEHTI€HIBCHKUX NPOMEHIB

Tewma 4. TIpyxHe Ta HENpYyKHE
PO3CISIHHSI pEHTT€HIBCHKHIX ITPOMEHIB
pedosuHO0. Edhext KommoTHa.
CriBBiTHOIIICHHS IHTEHCUBHOCTI 4 2
KOT€PEHTHOT'O Ta HEKOT€PEHTHOTO
pPO3CIIOBaHHS PEHTIEHIBCHKUX ITPOMEHIB
B PEUOBHMHAX 13 Pi3HOIO CTPYKTYPOIO

Tema 5. @dayopecueHTHE
BunpomiHtoBaHHSA. DoTOCICKTpUIHUI
edext. Edext Oxe. PeHTreHniBcbka 3 1
¢doToenekTpoHHa criekTpockomis. Oxe-
CIIEKTPOCKOTIIS

Tema 6. AmIutiTyga pO3CISTHOI XBHII.
[lo6ynoBa  EBanpny. InTepmperamis
peHTreHorpam 3a gonomoroio [Todynosu
EBanpny. PiBasans Bynbda-bpera

Tema 7. Po3citoBaHHS pEHTTCHIBCHKHUX
MIPOMEHIB BiIJIbHUM €JIEKTPOHOM.
[onspuzaniitanit MHOXHUK. Popmyia
Tommncona. KoedirieHT po3citoBaHHS 4 2
PEHTIeHIBCBKUX MPOMEHiB. Po3citoBaHHA
PEHTI'CHIBCBKUX TPOMEHIB aTOMOM.
ATtomHUH (aKTOp pO3CIFOBAaHHS

Tema 8. IHTCHCHBHICTL pPO3CIFOBaHHSA
PEHTICHIBCBKUX TPOMEHIB KPHUCTAJIOM 3
MPUMITHBHOIO TaTKo0. [HTEepdepenuiiina
¢dbyakmis. Piasaas Jlaye. PosciroBaHHs
PEHTICHIBCBKUX MNPOMEHIB TPaTKOIO 3
6azucom. CTpyKTypHH# (akTop

Tema 9. IlormuHaHHSA PEHTTEHIBCHKUX
IIPOMEHIB PEYOBUHOI0. MHOXHHUK
noriauHaHHA. CUMETpUYHMN ciTydait
Jlaye. Cnyuaii bpera. MHO>XKHHUK
MOMIMHAHHS M1 LWIIHAPUYHUX Ta
chepryHuX 3pa3kiB. MHOKHHUK
MOTJIMHAHHS AJIS TOJIIKPUCTATIIYHUX Ta
TTOPOIITKOBUX 3pa3KiB

Tema 10. MHOXHHK ITOBTOPIOBAHOCTI.

Muoxnuk Jlopenna 4 2

Pazom 3a pozaisom 1 40 18

22

Po3aia 2. Memoou penmeenocmpykmypHo2o ananisy




Tema 1. Merton peHTreHorpagiyHoro
JTOCITIKEHHS TOJIIKPUCTATIIHAX T
(Meton [de6as-Llepepa). Bumoru no
3pa3kiB. BuOip BHUIIPOMIHIOBaHHS 4 2
OcobmuBocTi (popMyBaHHS
nudpakuiitnoi kapTuHu. OTpUMaHHS
peHTreHorpamu (AudpakTorpaMmn)

Tema 2. KaapaTuuHi ¢hopMu pizHUX
KpUcTaIorpadiqHuX CUCTEM.
Busnauenns ingexcis Mimiepa
KpucTaorpadiuHuX IUIOIIMH Ta 6 2
rmapamMeTpiB rpaTku. MeTtomu
MPEIU3iHHOr0 BU3HAYCHHS MapaMETPiB
KPUCTATIYHOI TPATKU

Tema 3. Merton Jlaye. YMoBHU 3HOMKH
3paskiB. PopMyBaHHS 30HATBHUX JIIHIH

Tema 4. Kpucranorpadiuni npoekuii.
I'nomoniuHa, rHOMOC]epiuHa Ta 4 2
rHoMoctepiorpadiuyHa mpoeKIii

Tema 5. 3ifioMKa Ta po3paxyHOK HPSIMHIX
Ta obepHenux (Emirpam) Jlayerpam.
[ToOynoBa rHomocTepiorpadianoi
MIPOEKITIT KPUCTATY 32 IOTIOMOTOIO CITKH
Bynega. Crannaptha npoexiis 6 2
Kpucrtany. BusnaueHnus opienranii
MOHOKPHCTAJIY 32 JOTIOMOTOI0 CITKH
Bynbga. AnaniTHuHi MeToan
PO3paxyHKy JlayerpamMm

Tema 6. MeTtox 3OMKH peHTT€HOTPaM
obepranus. BusnadeHHs mepioiB
1IEHTUYHOCTI, MapaMeTpiB IPaTKu 6 2
MOHOKPUCTAJIB Ta iHIeKciB Mimnepa
KPHUCTATIOTpaivHUX IUIONIHH

Tema 7. Meronu siKicHOTO Ta
KUTBKICHOTO PEHTI'€HIBCHKOTO (ha30BOTO
aHamizy. basu maHmx MopoOnIKOBUX 5 1
PEHTTCHOTpaM KPUCTATIYHIX PEYOBHH
ICDD, CSD, ICSD, MINICRYST

Tema 8. 3iioMKa Ta po3paxyHOK
PEHTTCHOTPaMM Bijl TEKCTYPOBaHUX 3 1
3pa3KiB

KonrtponsHa pobota 4 2

o

3anikoBa poboTa 6 2

Pazowm 3a pozminom 2 50 18

32

Ycevozo 2o00un 90 36

54

4. Temu ceMiHapcbKHX (IPAKTHYHHX, Ja00PATOPHUX) 3aHATH

5. 3aBpanHd ISl caMOCTiliHOT podoTH

Ne Buau, 3micT camocTiitHoi poboTH

Kinekictb
TOJVH

1 Po3ibparu Teopito cyminpHOTO criekTpy (Teopis Kpamepcy)

2

Po3ibpaTtn nuTaHHS BUKOPUCTAHHS ACTEKTOPIB PEHTI€HIBCHKOTO
BUIIPOMiHIOBaHHS B CTPYKTYPHOMY aHaJi3i

2

98]

BuBunTy MoBHE BHYTPIITHE BiIOUTTSI PEHTT€HIBCHKUX ITPOMEHIB PEUOBHHOIO

4 Po3zibpaty muTaHHS CIiBBIIHOIICHHS KOTEPEHTHOTO Ta HEKOTEPEHTHOTO
PO3CiIOBaHHS PEHTI'€HIBCHKOT'O BUITPOMIHIOBAHHS Bijl XapaKTEPUCTUK
pEYOBHUHU

5 BuBunTH iHTEpdhEpeHIIiI0 XBIIb. Pi3HUIIO X0ay Ta pi3HUIIO (a3. BekTopHy
MOJIEITb CKIIQJIAHHS aMILTITY/T




6 Po3zibpaTy muTaHHS pO3CIFOBAaHHS PEHTTEHIBCHKUX MPOMEHIB PiAMHAMH, 4
ra3aMi Ta aMOp(HHMH CHOIYKaMHU
7 BuBuntu po3ciroBanHs peHTreHiBcbkuX npomeHiB ['TIY Ta rpatkoro tumy )
anMazy
8 Po3zibpaTy muTaHHS TETIOBOTO PO3CIFOBAHHS PEHTTECHIBCHKUX IPOMEHIB. )
TennoBuii MHOXKHUK
9 | Po3ibparu 0co0GnmBOCTI 3aJIeKHOCTI KOe(illieHTy NOTTTMHAHHS
PEHTIeHIBCHKUX MTPOMEHIB BiJ JOBXHUHHU XBWIi. DinbTparis 2
BHUIIPOMIHIOBAHHS
10 | BuBunTH KyTOBUIT MHOKHUK PO3CIFOBAaHHS ITPH BUKOPHUCTAHHI )
MOHXPOMATOPIB
11 | PoziOparu nmuTaHHsS 00POOKH pEHTTeHOrpaM ojepkaHux (hoTorpadiaHuM )
crioco6oM. Oco0IHUBOCTI 3HOMKH T PAKTOrpamM
12 | Po3iOparu nuTaHHs OCOOIUBOCTEHN PO3PaxyHKy PEHTI€HOTPaM Bil
TETparoHaJIbHUX, POMOIYHUX Ta MOHOKJIIHHUX KpucTaniB. [loxubku npu 4
pO3paxyHKax peHTI€Horpam
13 | BuBecTu piBHSHHS 30HU IUIOMIMH. Bu3HaueHHS 1HACKCIB HAIIPAMY 4
14 | Posrmanytu nutanHs cGepryHoi npoekuii. [Ipsimoro ta o6epHeHOTO ’
KpHcTaniyHuX KommiekciB. [1o0ynoBy npoekiii
15 | BuBunTH BU3HAYCHHSI OPi€HTAII] MOHOKPHCTATY 32 JOTIOMOT OO 4
AHAJIITUYHUX METOIB
16 | BuBunTu BU3HAYCHHS iHACKCIB MiJiepa IUTOMNIiH 3a JOTIOMOTOI0 CITKH 4
bepnany
17 | Po30Opatu nporpamu Juist SKICHOIO peHTI€HIBCHKOT0 (ha30BOr0 aHAI3y 4
18 | PoziOparu nmuTaHHs M00YIOBH MOJIOCHHUX (Iryp BiJ TEKCTYPOBAaHUX 3Pa3KiB 2
19 | IlizroroBka 0 KOHTPOJIBHOI pOOOTH 2
20 [TinroroBka 1o 3ay1ikoBoi poOOTH 4
Pazom 54
6. InguBinyaabHi 3aBIaHHA
ITuTaHHs 10 KOHTPOJIBLHOI PO0OTH
Posoin 1
1. ArtomHuii GpaxkTop po3ciroBaHHSI.
2. JleTeKTOpH PEHTTEHIBCHKOTO BUITPOMIHIOBAHHSI.
3. Jxkepena peHTTCHIBCHKOTO BUITPOMIHIOBAHHS.
4. Edexkr KomnorHa.
5. |HTEHCUBHICTb PO3CIIOBaHHS PEHTTEHIBCHKHX IPOMEHIB KPHCTAJIOM 3 HPUMITUBHOIO TaTKOIO.
Iarepdepenuiiina ¢pyukiuis. PiBasuus Jlaye.
6. KoeodimieHT nepenoMIIeHHs] pEHTTeHIBCbKUX IPOMEHIB.
7. Meroau peecTpalii peHTI€HiBCbKOTO BUIPOMiHIOBAHHS
8.  Mmuoxuuk Jlopenta.
9.  MHOXHUK IIOBTOPIOBAHOCTI.
10. MHOKHUK MOTTIMHAHHS.
11. MHuoxxHuk nornuHanHsa. CUMEeTpUYHUN citydal Jlaye.
12. Mnuoxuuk nornuHanusa. Cioydait bpera.
13. TlepenoMieHHs! peHTTEHIBCHKUX ITPOMEHIB.
14. IlobynoBa EBanpmy.
15. TonspuszaiiiiHuii MHOXKXHUK.
16. TlpyxHe (KOorepeHTHE) Ta HENpPY>KHE (HEKOTepPEHTHE) PpO3CISIHHS PEHTTCHIBCHKUX IPOMEHIB
PEUOBHHOIO.
17. Pieusanas Bynbda-bpera.
18. Po3citoBaHHS PEHTICHIBCHKUX MTPOMEHIB BIIbHUM eiekTpoHoM. Dopmyia TommcoHa.
19. CnexTpu BUIIPOMiHIOBaHHS PEHTI'€HIBCHKOI TPYOKH.
20. CrpykTypHHiA (hakTop.
21. CyuinbHHH CTIEKTp BUMPOMIHIOBaHHS PEHTI€HIBCHKOI TPYOKH.
22. XapakTepUCTUYHUH CIIEKTP BUIPOMIHIOBAHHS PEHTTEHIBCHKOI TPYOKH.
23. ®oToeneKTpuIHUN eEKT.
24. ®oroenexkrpuunnii eekt. Edext Oxe.



Po3oin 2

1. ba3u 1aHUX MOPOLIKOBHX PEHTI'€HOTPaM KPUCTATIYHUX PEUOBHH.

2. 3ifoMka Ta po3paxyHok ooepHenux (Emirpam) Jlayerpam.

3. 3iioMKa Ta po3paxyHOK NnpsMux Jlayerpam.

4. 3ifoMKa Ta po3paxyHOK PEHTT€HOTPaMM BiJl TEKCTYPOBaHHX 3Pa3KiB.

5. Keanmparnuni ¢opMu pi3HHX KpucTajorpaiyHuX CUCTeM. BusHaueHHs iHaekciB Mimiepa
KpucTajgorpadiqyHuX IUIONTMH Ta MapaMeTPiB TPATKH.

6. Kpucranorpagiuni npoekuii. ' HomoHi4Ha, rHOMOC(epiuHa Ta THOMOCTepiorpadiuHa mpoeKii.

7.  Meron 3OMKH peHTreHorpaMm oOepTaHHs. Bu3HaueHHs nepiofiB i1€HTHYHOCTI, HapaMeTpiB TPaTKu
MOHOKPHCTAJIB Ta 1HJeKCciB Miyiepa KpucTajiorpadiyHux MIONIHH.

8. Merog Jlaye. YMoBH 3iioMKH 3pa3kiB. @opMyBaHHs 30HATBHUX JiHIH.

9. Meron pentrenorpadiqHoro qociipKeHHs noiikpuctaniunux Tin (Meron Jlebas-1lepepa).

10. MeToj SIKiCHOTO PEHTICHIBCHKOTO (pa30BOro aHamizy.

11. MeTtoau KiJIbKICHOT'O PEHTI€HIBCHKOTO (ha30BOr0 aHaJi3Yy.

12. Meroau npeun3iiHOro BU3HAYCHHS apaMeTpiB KPUCTATIYHOT IPaTKH.

13. Meroau sIKICHOTO PEHTTE€HIBCHKOTO (pa30BOro aHaJi3y.

14. TloOymoBa rHoMocTepiorpadiuHOi MpoeKIii Kpucramy 3a JomoMoror citku Bymega. Crangapraa
NPOEKLis KpucTany. BusHaueHHs opieHTalil MOHOKpHCTATTY.

IMutannsa 10 3a1ikoBoi podoTH

Posoin 1

1. AmmuiTyna po3cissHOi XBHJIl PEHTI€HIBCHKUX IPOMEHIB.

2. Jlxepena peHTTEHIBCHKOTO BUIIPOMIHIOBAHHSI.

3.  Edext Oxe.

4. 3iioMka Ta po3paxyHok oOepHeHux Jlayerpam (emirpam).

5. 3iioMKa Ta po3paxyHoK npsmux Jlayerpam.

6. 3ifoMKa Ta po3paxyHoK npsmux Ta ooepHenux (Emirpam) Jlayerpam.

7. 3iloMKa Ta PO3paxyHOK pEHTIeHOrpaM Bia TekcTypoBaHux 3paskiB [loOynoBa Eanbay.
[HTepnperarist METOAIB CTPYKTYPHOTO aHaJli3y 3a JonomMoro mnodynosu Eanbay.

8. IHTEeHCHBHICTh PO3CIIOBAaHHS PEHTTEHIBCHKMX IPOMEHIB KPHCTAIIOM 3 TPHUMITUBHOI TaTKOIO.
Inrepdepenuiiina ¢pyukmis. Piasuans Jlaye.

9. Muoxnuk JlopeHna.

10. MHOXHHK MTOBTOPIOBAHOCTI.

11. Muoxuauk nornuHanHsa. Cumerpuunuit cioydait Jlaye. Cryuait bpera. MHOXHUK MOTJIMHAHHS IS
HWITIHAPUYHUX Ta CPEPUYHHX 3Pa3KiB.

12. IlepenomieHHs peHTI€HIBCHKUX NpoMeHiB. KoedilieHT nepenomMieHHs PEeHTIeHIBCbKUX POMEHIB.

13. TlornuHaHHSA PEHTTEHIBCHKHUX MPOMEHIB PEUOBUHOI. MHOKHHK MTOTTTMHAHHS.

14. IlpyxHe Ta HEMPYXKHE PO3CISIHHS PEHTTEHIBCHKUX MPOMEHIB PEYOBUHOIO.

15. PiBnsuus Byneda-bpera.

16. PoscitoBaHHS peHTTeHIBCHKHX MPOMEHIB aTOMOM. ATOMHU (hakTOp pO3CitOBaHHS.

17. PoscitoBaHHS PEHTTEHIBCHKHX IPOMEHIB BUIBHUM eJlEeKTpoHOM. [lonsipuzamiiiHiii MHOMKHUK.
®opmyna Tomriicona.

18. CnexTpu BUIPOMiHIOBaHHS PEHTI€HIBCHKOI TPyOKH.

19. ®ayopecueHTHE BUIIPOMIHIOBAHHSI.

20. doroeneKkTpudHUI eeKT.

Posoin 2

1. ba3u naHux MOpOIIKOBUX PEHTTE€HOIPaM KPUCTAIIYHUX PEUOBHH.

2. BusnauenHs iHzaekciB Mimnepa KpucramorpadiyHUX IUIOIIMH Ta TapamMeTpiB TPaTKH 110
peHTreHorpamam 3u1TuM MetooM Jlebas-Ilepepa.

3. Bwusnauyenns opieHTaIlii MOHOKPHCTAITY II0 JIAyerpaMi.

4. KsazmpatuuHi GopMHU pi3HUX KpHCTAIOTPadidHUX CUCTEM.

5. Kpucranorpadiuni npoexmii.

6. Meroa [ebas-Illepepa.

7.  Mertoa 3ii0MKHM peHTTeHOTpaM obepTaHHs. BusHaueHHs 1epioiB iA€HTUYHOCTI, MapaMeTpiB IpaTKu
MOHOKPUCTAJIB Ta iHJeKciB Mimepa kpucTaiaorpadiuHix MIIOLIHH.

8. Meroau npenu3iiHOro BU3HAYCHHS TApaMeTPiB KPUCTATIYHOT TPaTKH.

9. Meroau SKICHOTO Ta KIJIbKICHOTO PEHTIEHIBCHKOr0 ()a30BOTo aHai3y.

10. ITobynosa rHomocTepiorpadiuHoi mpoekuii KpucTary 3a JOIOMOrolo citku Bynsda.

CrannapTHa MpOEKIisl KpUCTaly.



7. MeToau KOHTPOJIIO
NOTOYHMH (TIepeBipKa 3aBJaHb CaMOCTIHHOI poO0TH), KOHTPOJIbHA po0OoTa (IMCHMOBO), Ta
MICYMKOBUH (3a1ikoBa po0oTa)

8. Cxema HapaxyBaHHs 0ajiB*

IToTouHMI KOHTPOJIB, CAMOCTIHHA POo0O0Ta, IHIUBITyaIbHI 3aBIaHHS

Posznin 1 Posznin 2

T2 | T3 | T4 | TS T6 T7 | T8 | T9 | T10 | T1 | T2 | T3 | T4 | TS | T6e | T7 | T8

1 1 1 1 1 1 1 1 1 1 2 1 1 2 1 1 1

InauBinyansHe 3aBIaHHS

KontponbHa poboTa, mependaucHa Pasom 3aikoBa Cyma
HaBYAITLHUM TIAHOM pobora
20 40 60 100
T1, T2 ... —TeMu po3MIiiiB.

*CTyIeHT AOMYCKAETHCS 10 BUKOHAHHS 3aJ1iKOBOT poOOTH SIKILIO 3arajibHa KUIBKICTh 0ajliB HaOpaHUM HHUM 32
pe3yibTaTaMy CKJIaJaHHs NOTOYHOTO KOHTPOIIIO Ta KOHTPOJBHOI poOoTu ckmanae Minimym 20 OaniB, mpu
LIbOMY MiHIMaJIbHA KUJIBKICTh OalliB 3a BUKOHAHHS 3aBIaHb IOTOYHOI'O KOHTPOJIIO AopiBHIOE 10, MiHiMallbHA
KIUJIBKICTH 0alliB 32 BUKOHAHHS KOHTPOJIbHOI poboTH AopiBHIoE 10.

Kpurepii onlinioBaHHA pe3yJIbTaTiB HABYAHHSA CTy/leHTa

Ilomounuii konmpop

[MorouHuii KOHTPOINb pPE3YJbTATiB HABYAHHS CTYJEHTa TPOBOJIUTHCS IUIIXOM TMEPEBIPKH BUKOHAHHS
CTYZ€HTaMU 3aBJIaHb JJIsl CAMOCTIHHOI poOOTH (TMCHMOBO BUKOHAHMX y KOHCIIEKTAX) Ha MOYaTKy abo0 B KiHII
KOXKHOT JIeKIii. SIKII0 CTy/IeHT BUKOHAB 3aBJaHHs CaMOCTiHHOT poOOTH, TO BiH oTpuMYy€ 1 abo 2 Ganu (IuB.
CXeMy HapaxyBaHHs OaiiB, 11.8). 3a BUKOHaHHS 3aBJiaHb CaMOCTIHHOI POOOTH Ha MOTOYHOMY KOHTPOII
CTYICHT MOXKe ojaepkatd MakcumyM 20 OaiiB. MiHiMalibHA KiJBKICTh OajiB IOTOYHOTO KOHTPOIIO, SKa
BBaYKA€THCS YCIIIIIHOIO CTAaHOBUTH 10.

Konumponvna poooma

KonrtponbpHa poboTa HMpoOBOAWTHECS O 3aBEPILCHHI BHBUCHHA HaBYAIbHOI TUCHUIUTIHM. KoXeH cTyneHT
OJIEPKYE 10 OAHOMY 3aIIMTaHHIO 3 KOXKHOr0 po3ainy. KokHe 3anuTaHHs OLiHIOETbCA MakCUMyM Y 50 Gatis.
3arasibHa MakcHMallbHAa KUTBKICTh OalliB 3a BHKOHAHHS KOHTPOJBbHOI poOoTu cranoButh 100 OaxiB, sKi
TpaHC(HOPMYIOTbCS y KiUIbKICTh OaiB, BUAUICGHUX U1 OLIHIOBAaHHS KOHTPOJIBHOI poOOTH 3riiHO pobodoi
mporpaMu HaB4aiabHOI AucuuiIiay B 20 6aniB. Lli 6anu nepepaxoByrOThCs y MIKaly OL[IHIOBAHHS PE3YNbTaTiB
HaBYaHHS CTYACHTA II. § I[i€l mporpaMu NUITXOM YMHOXKEHHS KiTbKOCTi 6aiiB Ha koedimieHT 0.20 (To6To 100
0aJtiB 3a KOHTPOJBHY po0OTY nopiBHIOE 20 OanaM 3araibHOI OIIHKY 32 BUKOHAHHS KOHTPOJLHOI POOOTH B
cucteMi HapaxyBaHHs 0aiiB). KoHTponmbHa po0OTa BBKAETHCSI BUKOHAHOI YCIHIIIHO SKIIO CTYACHT 3a il
BUKOHAHHS oTpuMaB He MeHm sk 10 (3 20 mMoxinBUX) OalliB BUIUICHUX JUIs ii OIIIHIOBAHHS B CHUCTEMI
HapaxyBaHHs OaJliB.

Kpumepii ouintoeanus sHans 3 KOHMPoOIbHOI podbomu.:

Posmomin 6anis 3a Tumom 3micty podotu (100 GamiB):

- Teopernunnii matepian — 50 OamiB.

— LmtoctparuBHuii MaTepian, hopMyiiu, cxemu, rpadiku —30 Oamis.

— Jloriyna moci0BHICTh MOAAHHS MaTepiany, aHaii3 ¢popmyi, rpadiuaux ganux — 20 Gamis.

— "100 — 90 GaniB" — cTyaeHT MIIHO 3aCBOiB TEOPETHYHHMN Marepiaj, IMHOOKO 1 BCEOIYHO 3HAE 3MICT
HaBYAIbHOI JUCLMUIUIIHK, OCHOBHI TOJIOKEHHSI HAYKOBHX IEPIIODKEpEN Ta PEKOMEHI0BAHOI JiTeparypH,
JIOT1YHO MHCIHTH 1 OyJaye BIAMOBiNb, BUILHO BHKOPHUCTOBYE HAOyTI TEOPETHUYHI 3HAHHS TpPU aHami3i
MPaKTUYHOTO MaTtepiaidy, BUCIIOBIIIOE CBOE CTABJICHHS O THX YH iHIIMX NPOOJIeM, AEMOHCTPY€E BHCOKHIl
PiBEHb 3aCBOEHHSI IPAKTUYHUX HABHYOK;




— "89 — 70 6amiB" — cTyIeHT H00OpE 3aCBOIB TCOPETUUHUI MaTepiall, BOJIOi€ OCHOBHIMH aCTICKTaMH 3
MEPUIOKEPEN Ta PEKOMEHAOBAHO1 JTITEpaTypH, apryMEHTOBAHO BHKJIAJA€ HOT0; Mae MPAKTUYHI HaBHYKH,
BHUCJIOBIIIOE CBOT MipKYBaHHS 3 IPUBOJY THX UM 1HIIUX MPOOJIEM, ajie IPUITYCKAEThCA IEBHUX HETOUHOCTEH 1
MMOXHOOK Y JIOTII BUKJIAAY TEOPETUIHOTO 3MICTy a0 MPH aHaTi31 IPAKTUIHOTO;

— "69 — 50 OamiB" — CTYOEHT B OCHOBHOMY OIIaHYBaB TCOPCTHMYHMUMH 3HAHHSIMM HaBYaJIbHOI
TUCLUIUTIHU, OpIEHTYETbCA B IEPIIODKEpENax Ta PEKOMEHAOBaHIW JiTepaTypi, aje HENepeKOHINBO
BIJINOBI/Ia€, MIyTA€ MOHATTS, JOJATKOBI MUTAHHS BUKIMKAIOTh HEBIIEBHEHICTh a00 BIZACYTHICTH CTaOIIBHHUX
3HaHb; BIIMOBIJIAIOYM Ha 3alUTaHHS MPAKTUYHOTO XapakTepy, BUSBIISE HETOYHOCTI Y 3HAHHSAX, HE BMi€
OLHIOBAaTH (DaKTH Ta SIBUILA, IOB’3yBaTH X 13 MaHOYTHBOIO JiSUIBHICTIO;

- "49 — 0 6aniB" — CTyAEHT He ONlaHyBaB HaBUAIBbHUI MaTepiai AUCLUUILIIHY, HE 3HAE HAYKOBHX (aKTiB,
BH3HAYEHb, Malke HE OPIEHTYEThCS B TMEPIIOKEepeNaX Ta pEKOMEHIOBaHIN JiTepaTypi, BICYTHI HAYKOBE
MUCIICHHS, TPAaKTHYHI HABUYKU HE C(HOPMOBaHI.

3anikoea poooma

3amikoBa poO0Ta MPOBOAUTHCA 1O 3aBEPIICHHI BUBYCHHS HABUAIbHOI JUCHUILTIHU. KOXEH CTyIeHT oJiepKye
10 OJHOMY 3alMTaHHIO 3 KO’KHOTO po3ainy. KoxkHe 3anuTanHs OLiHIOETHCSI MakcuMyM y 50 GaniB. 3araibHa
MaKCUMajbHa KiJbKICTh OaJiB 3a BHUKOHAHHS KOHTPONBHOI poOoTu craHoBUTH 100 Oami, ki
TpaHC(HOPMYIOTbCS Y KiNbKICTh OajiB, BUAUICHHX AJS OLIHIOBaHHS 3aJiKOBOI pOOOTH 3rigHO po6ouoi
MporpaMy HaBYaJbHOI TUCUUILTIHY B 60 6aniB. MakcuManbHa KUIBKICTh OalliB, Ky CTYACHT MOXKE OACPIKaATH
3a BUKOHaHHs 3aJikoBoi poOotu popiBHioe 100 Gamam. Li Ganm mepepaxoBYIOTbCS Y IIKaTy OIIHIOBAHHS
pe3yibTaTiB HABYAHHS CTYJICHTA I1. 8 Ii€l MPOrpamMu IUISIXOM YMHOKEHHS KiIbKOCTi OaniB Ha kKoedimieHT 0.6
(To6to 100 OamiB 3a 3aikoBy poOOTy AopiBHIOE 60 Oanam 3aranbHOI OIIHKY 32 BAKOHAHHS 3aTIKOBOI pOOOTH
B CHUCTeMi HapaxyBaHHs OaJiB). 3ajikoBa po0OOTa BBAKAETHCS BUKOHAHOK YCIHIIIHO SKIIO CTYACHT 3a il
BUKOHaHHSI oTpuMaB He MeHII sk 30 (3 60 MoxiuBHX) OayiB BHIUIEHHX JUISL ii OLIHIOBAaHHS B CHCTEMI
HapaxyBaHHS OalliB.

Kpumepii oyintosanus snans 3 3anikosoi pooomu:

Po3noain 6aniB 3a Trmom 3micty podotu (100 6amiB):

— Teopernunuit matepian — 50 Gamis.

— LrocTpatuBHMil Matepian, popmyin, cxemu, rpadiku —30 OaiB.

- Jloriuna mociinoBHICTE MOJAHHS MaTepialy, aHami3 Gopmyd, rpadiunux ganux — 20 Oamis.

— "100 — 90 OGamiB" — CTymEHT MIIIHO 3aCBOIB TEOPETHYHHU Marepiaj, TTMOOKO 1 BCeOIYHO 3HAE 3MICT
HaBYAJIbHOI AMCIMIUTIHK, OCHOBHI ITOJIOKEHHS HAYKOBHX IIE€PLIODKEpET Ta PEKOMEHIOBAHOI JTepaTypH,
JIOT1YHO MHCIMTH 1 OyAye BiANOBiNb, BIIbHO BUKOPUCTOBYE HAOyTI TEOPETHYHI 3HAHHS NpU aHai3i
MPaKTUYHOTO MaTtepiaidy, BUCIIOBIIOE CBOE CTABJICHHS O THX YH iHIIMX NPOOJIeM, AEMOHCTPYE BHCOKHIA
PIBEHb 3aCBOECHHSI TPAKTUYHUX HABHYOK;

- "89 — 70 6axniB" — cTyaeHT 100pe 3acBOIB TEOPETUYHUI MaTepiai, BOJIOAIE OCHOBHUMHU acCIEKTaMH 3
MEPLIOKEPEN Ta PEKOMEHAOBAHOI JITEPaTypH, apryMEHTOBAHO BHKJIAJA€ HOTO; Ma€ MPAKTHYHI HABUYKH,
BHUCJIOBITIOE CBOT MipKYBaHHS 3 TIPUBOJIY TUX YH 1HIIUX MPOOJIEM, aJie MPHUITYCKAEThCS IEBHUX HETOYHOCTEH 1
MoX1OOK Y JIOTII BUKJIAy TEOPETHYHOTO 3MICTy 200 MpH aHalli3i MPaKTHYHOTO;

— "69 — 50 OGamiB" — CTyAEHT B OCHOBHOMY OIIaHyBaB TEOPETHYHMMH 3HAHHSIMU HaBYAIbHOL
JUCLUIUTIHM, OpIEHTYETbCA B MEPIIODKEpENax Ta PEKOMEHAOBaHIH JIiTepaTypi, aje HEHEepPeKOHINBO
BIJINIOBI/Ia€, IUIyTA€ MOHATTS, JOJATKOBI MUTAaHHS BUKIMKAIOTh HEBIIEBHEHICTh a00 BiJICYTHICTh CTaOLIbHHMX
3HaHb; BIANOBINAIOYM Ha 3alMTaHHSA MPAKTUYHOTO XapakTepy, BUSBISE HETOYHOCTI Y 3HAHHAX, HE BMi€
OIliHFOBATH (DaKTH Ta SIBUINA, OB’ I3yBATH iX 13 MaOyTHHOIO MisLUTEHICTIO;

- "49 — 0 6aniB" — CTy/IEHT He OllaHyBaB HABUAIBHUI MaTepiaj AUCIUILTIHH, HE 3HA€ HAYKOBHUX (DaKTIB,
BU3HAYEHb, Malke HE OpPIEHTYEThCS B TMEPUIOKEpeNiaX Ta pEKOMEHIO0BaHIl JiTepaTypi, BIICYTHI HAyKOBE
MUCJICHHS, IPAKTUYHI HABUYKH HEe CHOPMOBaHI.

IIxaja oniHIOBAHHA

Ouminka

Cyma OaiiB 3a BC1 BUJIM HABYAIBHOT JisUTHOCTI
HPOTATOM CEMECTPY JUTS. YOTHPHUPIBHEBOT
IIKAJTU OI[IHIOBAHHS

JUTSL TBOPIBHEBOT
HIKAJIA
OILIIHIOBAaHHS




90 - 100 BIZIMIHHO
70-89 Aobpe 3apaxoBaHo
50-69 3aJ0BUILHO
1-49 HE3aI0BUTHHO HE 3apaxoBaHO

9. PexomeHa0BaHa JliTepaTypa
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SAxumoBnu. — JIsBiB : JIHY imeni IBana @panka, 2017. — 226 c.
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