gu HauioHanbHUIA TEXHIYHKUI YHiIBEpCUTET YKpaiHu
ag «KUTBCbKUIW MOMTEXHIYHUA IHCTUTYT

imeHi ITOPA CIKOPCbKOTO»

Kadeapa
"\ BUCOKOTEMNEpaTYPHUX
%/ MaTepianis Ta NOPOLIKOBOI
meTanyprii

PEHTTEHIBCbKMW AHANI3 AUCNEPCHUX

MATEPIANIB

Pob6oua nporpama HaB4yanbHOI gncuunniiu (Cunabyc)

PiBeHb BULOT
OCBiTH

Fanysb 3HaHb
CneujianbHictb
OcBiTHA
nporpama

Cratyc
AUCUUNAIHN
dopma HaBYaHHA

PiK niarotoskKu,
cemecTp

O6car
AUCUUNNIHU
CemecTtpoBuii
KOHTpOAb/
KOHTPOJIbHi
3axogm

Po3sknag 3aHATb

Mosa
BUKNAAAHHA
IHpopmauis npo
KepiBHMUKa Kypcy
/ BUKnapauis

Po3miweHHA
Kypcy

PeKBi3nTK HaBYa/IbHOI AUCLUNAIHN

Apyauli (mazicmepcokuii)

13 MexaHiuHa iHxceHepis®
132 Mamepiano3Hascmeo
OcsimHbo-HayKkoea npozpama Mamepiano3Hascmeo

Bubipkosa

o4YHa(deHHa) /OucmaHyitiHa
1 Kypc, secHAHul cemecmp

4 kpedumuECTS / 120 200uH, 36 200uH nekyil, 18 200uH n1a6opPaMOpPHUX 3aHAMb

3anik / MKP

http://rozklad.kpi.ua (/lekuis —1 pa3 Ha muxcdeHsb, nabopamopHe 3aHaAmMmA — 1 pa3 Ha dsa
MUXHI )

YKpaiHceKa

NeKkTop: 0okmop mexHiYHUX HAyK, npogecop, Opkosa OnekcaHopa leaHieHa, e- mail:
yurkova2403@gmail.com 2

NabopaTtopHi: 00KMop mexHiYHUX HayK, npogecop, Opkosa OnekcaHOpa leaHieHa,

e- mail: yurkova2403@gmail.com
https://campus.kpi.ua/tutor/index.php?mode=mob&create&filter=&sd=12937&cm=55909
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=243237
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=243766

Mporpama HaBYaNIbHOI AUCLMNAIHN

1. Onuc HaBYaNbHOI AUCUUNAIHWK, il MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaT HaBYaHHA

Busuenns nasuanvnoi oucyuniinu Haoae 3000y8auy MOXCIUBICMb OZHALOMUMUCS 3 CYUACHUM DIBHeM

HAayKo8ux 00C1i0dceHsb 8 001acmi peHmeeHOCMPYKMYPHO20 AHANI3Y OUCNEePCHUX Mamepiais, no2auoumu

!B nonsx Tanyss 3nans/CreniansHicts/OcBiTHS nporpama:

Jtst muctrniie npodeCiiftHO-IPaKTHIHOI TiATOTOBKA 3a3HAYa€ThCs 1H(pOpMAITis BiIIOBITHO 1O HABYAIBHOTO TUIAHY.

Jiis coriabHO-TYMaHITAPHAX TUCIUTUTIH BKA3YETHCS MEPEiK rairy3el, CrieialbHOCTeH, a00 «IJIs BCIX».

2 ENleKTpOHHA MOIITA BUKJIa/1aua a00 iHII KOHTAKTH [Tl 3B0POTHOTO 3B SI3KY, MOYKIIMBO 3a3HAYMTH IPHHOMHI TOMHM a60
TOAWMHY JIJIsl KOMYHIKaIi y pa3i 3a3Ha4eHHs KOHTAaKTHUX TenedoHiB. s crmadycy AUCIUILTIHY, SKY BUKIATae Oarato
BHKJIQIa4iB (HATIPUKIIAT, icTOPis, (Piocodis TOMO) MOKHA 3a3HAYUTH CTOPIHKY CAWTy JI¢ MIPEICTaBICHO KOHTAKTHY
iH(pOpMAaIIiFO BUKJIAIaviB TSI BIIIOBITHUX TPYII, (aKyIbTETIB, IHCTUTYTIB.


http://rozklad.kpi.ua/
https://campus.kpi.ua/tutor/index.php?mode=mob&create&filter=&sd=12937&cm=55909
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=243237
https://campus.kpi.ua/tutor/index.php?mode=mob&show&irid=243766

npogeciiiny ni02omosKy 6 MedHcax CneyiaibHOCmi mda OC8IMHbOI npoepamu, 3000ymu  000AmMKosi
pesyarvmamu HasuyanHus. Lo oucyunniny éapmo euumu 05 moeo, wob cmamu KOHKYPEeHMOCNPOMONCHUM
Qaxieyem. Penmeenigcoki memoou 0ocniodicents 0aomov npsimy i HAUOLbW 00 €EKMUBHY IHDOPpMAYilo
npo amoMHo-Kpucmaniuny 6yo0o8y meepooeo mina. Bonooditouu yumu memodamu, cmyoewm cmae
Qaxieyem, 30amuum upiULY8amMu 3a0ayi 6CMAHOBIEHH B3AEMO38 SA3KY MINC XIMIYHUM CKIAOOM,
BHYMPIWHBLOI0 0008010 MA PIBHOMAHIMHUMU  DI3UKO-XIMIYHUMU | MEXAHIYHUMU BAACMUBOCMAMU
mamepianie, 6 m.4. OUCNEPCHUX.

[Ipenmer mucrururiny «PeHTreHIBCHKUI aHai3 TUCIIEPCHUX MaTepiajliB» — BUBYCHHS 0COOJIMBOCTEH
(dbopMyBaHHS PEHTTEHIBCHKUX IHTEP(HEPEHIIMHNX KapTUH AUCIEPCHUX MaTepialliB, OTPUMAHUX PI3SHUMHU
METOJaMH, Ul BU3HAUEHHS Ha iX OCHOBI CTPYKTYpH, (ha30BOTO CKIIAay, pO3MIpiB KPHCTANITIB, TOHKOT
CTPYKTYpH (po3Mmip OJIOKIB, BEIMUNHY MIKPOHAINPYKEHb, UIUIbHICTh TUCIIOKAINH) Y IIMPOKOMY IHTEpBal
JIMCTIEPCHOCTI, Ta OMAHYBaHHA CYYaCHUMH METOJUKH KOHTPOJIO CTPYKTYPHHX 3MiH B JUCHEPCHHUX
MaTrepiaiiB Ha PI3HUX CTATISIX OTPUMAHHSL.

Memoro Has4yanbHOI OucyunaiHu € (OPMyB8aHHA y cmyoeHmie KomrnemeHmHocmel, wo
niocuaorome haxosi KomMnemeHmMHoOcMi cneuiaabHOCMi, MAKUX fK::
—  30amHicmb YAGIAMU 0COOIUBOCII (DOPMYBAHHIA PEHMEEHIBCbKUX IHmMepGepeHyiiHux KapmuH

OUCNEepCHUX Mamepianie, OMPUMAHUX PISHUMU Memooamu, ma 6U3HaAYyamu Ha ix OCHO8I
cmpykmypy, ¢hazosuil ckiao, posmipu Kpucmanimis, mouKy cmpykmypy (po3mip O10Kie, eeiuduny
MIKPOHANPYI*Cerb, WINbHICMb OUCTOKAYIL) Y WUPOKOMY THMEPBAli OUCNEPCHOCMI,

—  30amHicmb  3ACMOCO8Y8AMU  3HAHHA  CYYACHUX PEHMSeHIBCbKUX Memoodié ma Memooux
00CNI0HCEeH s OUCNePCHUX Mamepiaaie,

—  30amHicmb 3ACMOCO8Y8AMU CYUACHI MEeMOOUKU KOHMPOIO CMPYKMYPHUX 3MIH 8 OUCNEpCHUX
mamepianie Ha pi3HUX CMAOIAX IX OMPUMAHHS,

— 30amHocmi npayrosamu i3 OO0CTIOHUYBKUM YCMAMKYBAHHAM, 3ACMOCOBYIOYU CYYACHI Memoou i
MemoOUKU eKcnepumMenmy y 1a00opamopHux ma GUpPOOHUYUX YMOB8AX O/ SUPIULEHHs 3A80aHb 8
2aJ1y3l Mamepiaio3Ha6cmed,

—  30amHicmb NPoBOOUMU OOCHIONCEHHST CMPYKMYPU KOMRO3UMIE 1 NOKpUmMmie i3 GUXIOHUX
mamepianié pizHO20 CMYNEHs OUCNEPCHOCMI MemoOaMu PeHMeeHIBCbK020 OUDPaAKyiiHoco
eKCNepUMeHmy i3 PO3YMIHHAM Qi3uunoi cymHocmi i Modxciusocmel mMemooie ma KpumudHum
aHAi30M U020 pe3yibmamie

—  30amHicmb NPOBOOUMU QOCIIOHUYLKI poOOMU, CMAaHOapmu3ayir, cepmugikayiro mamepiaiie ma
8UpP0OI8 Ha niocmasi 6a3068ux 3HAHD;

—  30amHicmb 00IPYHMOBAHO 30IUCHIOBAMU BUOID MemO0ie ma MemoOuUK 00CIIONCEHH CMPYKMYPU,
Gazo6020 ma ximiuno2o ckiady mamepianie i 8upoois.

CmydeHmu maomes npodeMoHCmMpyeamu 3HAHHA, WO mno2nubawome pesyabmamu
HOBYAHHA:
—  mMepMiHON02li  peHmeeHIBCbKo20 — aHanizy, (QI3UYHUX OCHO8 83AEMOOII  PEeHM2eHIBCbKO20

BUNPOMIHIOBAHHS 3 MAMEPIANAMY, MEOPEeMUUHUX OCHO8 MA MONCIUBOCEL OCHOBHUX CYUACHUX
Memo0di8 peHmeeHOCMPYKMYPHO20 AHANI3Y 01 OOCHIONHCEHH CMPYKMYpPU Mamepianis,

— meopii ouppakyii peHmMeeHIBCbKUX NPOMEHI8 mMa pPeHM2eHIBCbKUX Memodi6 O00CNi0NCEeHHS
Gazoeo20 ck1ady, aAmMOMHO-KPUCMANIYHOI cmpykmypu ma Oegexmie Kpucmaniunoi 6y008u
mamepianie;

—  HaUOitbUl  PO3NOBCIOONCEHUX — eKCNEePUMEHMANbHUX — MemoOdi8  00CNIONCeHHs — OUCHEPCHUX
mamepianie i Cmpykmyp, yMosu peanizayii ma epaHuyi 3acmocy8anHs Memoois;

—  OCHOBHUX PO3PAXYHKOBUX MEMOOUK 0OPOOKU pe3yibmamie peHm2eHi6CbKO20 eKCHePUMEHIMY,;

—  CYYACHUX MemOOUK KOHMPONIO CMPYKMYPHUX 3MIH NOPOWKOGUX Mamepianié Ak Ha cmaoii
npecysamHs, max i Ha cmaoii CNiKaHHs.

cmyodeHmu no8UHHI ymimu:



- 3acmoco8ysamu OMpUMAHHI 3HAHHS OJi NPOBEOEHHs eKCHEPUMEHMANbHUX 00CNI0NHCEHb (ha308020
CKNady, AMOMHO-KPUCMANIYHOI cmpyKmypu ma Oeghekmié Kpucmaniunoi 6yo0o6u  OucnepcHux
Mmamepianie;

- obupamu memoou 00CNiONCeHHA O PiuleHHs KOHKPEMHUX NPAKMUYyHUux 3a0ay 6U3HAYEHHs
CMpPYKmypu Mamepianie, SUKOPUCIOBY8AMU MeMOOU PEHMeHOCMPYKMYPHO20 AHANI3Y O/ 6UEUEHH s
P az06020 cxnady, amMoMHO-KPUCALIYHOT CMPYKmMypu ma oeghekmie Kpucmaniynoi 6yooeu,

- BUKOPUCMOBYB8AMU OCHOBHI DO3PAXYHKO8I MemoOuKu o00poOKU pe3yibmamis penmeeHi8CbKo2o
ou@pakyitino2o excnepumenmy Ha OCHOGL CYYACHUX IHQHOPMAYIUHUX MEXHON02I ma KPUMUYHO
aHanizysamu OMpUMAaHi eKCnepuUMeHmaibHi OaHi;

- ONamHo8y8amu CyuacHi MemooOuKu KOHMpOI0 CMPYKMYPHUX 3MIH NOPOWKOGUX Mamepianié 5K Ha
cmaoii npecysanus, max i Ha cmaoii CNiKauHsL.

- naanyeamu i GUKOHY8AMU eKCNEPUMEHMANbHI  Mamepianosnasyi  O0CHIONCeHHA, odupamu
8I0N0BIOHI 0ONAOHAHHA MA MEeMOOUKU, 30IUCHIOBAMU CIMAMUCIMUYHY 00POOKY | CIMAmMuCmudyHull aHais
pe3yibmamie excnepumenmia, 00TpyHmo8ys8amu GUCHOBKU.

2. MpepeKsi3auTn Ta NOCTPEKBI3UTU AUCUMNAIHM (Micue B CTPYKTYPHO-NOriUHili cXxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrPamMolo)

AucyunnaiHa suknadaemesca 8 Opy2omy cemecmpi Mi020mMoeKU 30 0C8IMHbOK MPO2PAMOIO Mi020MOBKU
mazicmpie 3 mamepiano3Hasecmea. [aa ycniWwHo20 30C80EHHA OuCyunaiHU, cmydeHm [MO8UHEH
80s100imu Habopom KomnemeHmHocmeli 6aKaAa8PCbKO20 PiGHS.

3nanua, wo cmyoenm ompumac nio yac uueHHs OUucyuniinu « Penmeeniscokuii ananiz OucnepcHux
mamepianiey, € NiOIpyHmMsaAM OJisl NPOBEOeHHs HAYKOBO-00CIIOHUX pPOOIM, GUKOHAHHS MA2iCMEePCbKUX
oucepmayiii npu niocomosyi 3a cneyianrvhicmio «Mamepiano3naecmeoy.

3. 3micT HaBYaNIbHOI AUCUUNAIHN

Po3oin 1. Bueuenna meepooco mina Ha MakpocKoniunomy (cyuinoHne cepedosuuie) ma
MIKPOCKORiYHOMY (OUucKpemue cepeoosuuie) pigHi.

Tema 1.1. Ocobauseocmi kpucmaniunoco cmany pewosunu. Kpucmaniyna pewimxa. .

Tema 1.2. @opmyau cmpykmyprnoi kpucmanoepagii. Cumempisn kpucmanis.

Po30in 2. 3acmocysannsa ougpakuii penm2eniecbKux npomenie 01 00CAI0HCeHHA Mamepiaie

Tema 2.1. Ompumanus ma e61acmu8oCmi peHmeeHiecbkux npomenie. CnexmpanvHull CK1ao
PEHM2eHIBCOKUX NPOMEHI8. B3aemolis peHmeeHiBCbKUX NpPOMeHI8 3  peuosunow. Asuwa, wo
CYNPOBOOINHCYIOMb NPOXOONCEHHSI DEHMSEHIBCOKUX NPOMEHIE KPi3b PeuOBUHY.

Tema 2.2. OcHosHi pisHanHA Ouppakyii penmeeniecokux npomenie. Pignanna Jlaye ma Bynvgha-
bpezea. Ocnosni memoou penmeenocmpyKmypHo2o aHanizy.

Tema 2.3. Teopis inmencusnocmi oughpaxyitinoco posciauusa kpucmaiamu. axmopu iHmeHcuHOCmi
inmepepenyitinux MaKcumymis.

Tema 2.4. Peumeenoepama/ougppaxmoepama sk Odicepeno ingopmayii npo 06y008y peuosuHu.
Busnauenns ¢pazosoeo cknady nopoukosux KOmMno3uyi.

Tema 2.5. Ilpeyusiiine eusnayenus napamempie Kpucmaniynoi rpamku. Penmeeniecokuii ananis
diazpam cmany.

Po30in 3. Memodu eu3Ha4yeHHA ducnepcHocmi mamepianie

Tema 3.1. 3azanvna xapaxmepucmuxa peHmeeHi8CoKux Memooie U3HAYeHHs POIMIPY KpUCANimie.
Busnauenns posmipy xpucmanimie memooom niOpaxyHKy ducia nismM Ha 0e6aigCoKoMy Kilbyi ma 3
BUKOPUCMAHHAM epeKxmy nepeuHHoi eKCmuHKYii.

Tema 3.2. BusHauenHs po3mipy KpUCmManimis ma MikpOHANpy’ceHb 3a pO3WUPeHHAM OUGparyiinux
JUHT.

Tema 3.3. BusnauenHs posmipy Kpucmanimie/O10Ki6/OiNAHOK KO2EPEeHMHO20 pPO3CIl08AHHS 3
VpaxyeaHuam oegexkmie naKy8aHms.

Tema 3.4. Penmeeniscokuii ananiz 3anuiKosux HanpyodiceHv. JIiHilHut, niockuitl ma o006 emHul
Hanpyoicenutl cman mamepiany. Busnauenms maxponanpyoicens memooom Siny.



4. HasuanbHi maTepianu Ta pecypcu
4.1ba306a

1. Kpucmanoepaghis, kpucmanoximis ma minepanozis [Enexmpounuil pecypc]: niopyunux 0 cmyo.
cneyianvrocmi 132 Mamepianosnascmeo / J1.O. Biprokosuu. — K.: KIII im. leops Cikopcvroeo, 2018. —
234 c.

2. Kywma I'.Il. Peumeenocpaghis memanie [Texcm] /.1l Kywma. — Jlveie: Buwa wkona, 1979. —
386 c.

3. Penmeenocmpykmypruti ananiz mamepianie y oucnepcomy cmani [Texcm]: naguanoHutl noCiOHUK
/ Vrnao.: I11. Jlobooa, O.I1. Kapacescovka, 1.FO. Tpocnixosa. — K.: HTYY «KIIl», 2017. — 139 c.

Ilepepaxosani knueu € y ginvromy docmyni 6 dioniomeyi KIII im. leops Cikopcoko2o i modxcymv 6ymu
BUKOPUCMAHI OJisL OMPUMAHHS DA308UX 3HANL NO PEHM2EHIBCLKOMY AHATI3Y OUCNEPCHUX Mamepiais.

4.2 oonomixycna

4. Topenux C.C. Penmeenoepaghuueckuti u snekmpouuno-onmudeckutl avaniz [Texcm]: yueo.
nocobue ons cmyoenmos 6y306 | C.C. I'openux, I0.A. Craxos, JI.H. Pacmopeyes — M.: MUCHUC, 2002
(1994). — 327 c.

5. Kpucmannoepagus, penmeenocpaghus u snekmponnas mukpocxkonus [Texcm] / A.C. Ymanckuii,
10.A. Ckakos, A.H. Heanos, JLH. Pacmopayes. — M.: Memannypeus, 1994. — 632 c.

6. Cmpykmypa i eracmusocmi meepooco mina [Texcm]: Jlabopamopuuii npaxmuxym: Hasu.
nocionux / O.I'. Anasepoosa, O.B. Apinxin, O.®. Boeoanosa ma in. 3a peo. JI.C. Ilarnamnuka. — K.: Buwa
wrxona, 1992. - 311 c.

7. Teunop A. Penmeenosckas memannoepagus [Texcm] (nepesoo ¢ anenutickoeo) / A. Teiinop. Peo.
b A Ilunec. — M.: Memannypeus, 1965. — 663 c.

8. Ulackonvckass M.II1. Kpucmannoepagus [Texcm]/ M.II. Ilackonvckasn. — M.: Bvicwas wxona,
1982. - 375 c.

9. Kywma I'Il.. Bseoenue 6 kpucmannopaghuro [Texcm] /"Il Kywma. — Jlbeo6: Bvicwas wxona,
1976. - 237 c.

10. Pycaxos A.A. Penmeenocpaghus memannos [Texcm] / A.A. Pycakos. — M.: Amomuzoam, 1977. —
480 c.

11. Cullity BD, Stock SR (2001) Elements of X-Ray Diffraction, 2nd edn. Pearson Education Limited,
London. https://www.pearson.com/us/higher-education/product/Cullity-Elements-of-X-Ray-Diffraction-3rd-
Edition/9780201610918.html

12. Yeh JW, Chang SY, Hong YD, Chen SK, Lin SJ (2007) Anomalous decrease in X-ray diffraction
intensities of Cu-Ni-Al-Co-Cr-Fe-Si alloy systems with multi-principal elements. Materials Chemistry and
Physics 103(41):41-46. https://doi.org/10.1016/j.matchemphys.2007.01.003

13. Ungar T. Characterization of nanocrystalline materials by X-ray line profile analysis, J. Mater.
Sci. 42, 1584-1593 (2007). DOI https://doi.org/10.1007/s10853-006-0696-1

14. Ungar T. Microstructural parameters from X-ray diffraction peak broadening Scripta Materialia
Volume 51, Issue 8, October 2004, Pages 777-781. DOI https://doi.org/10.1016/j.scriptamat.2004.05.007

Knueu [4] — [10], 3aznaueni y cnucky 0OnOMINCHUX HABUAbHUX MAMEPIANIS, € Y SLIbHOMY OOCMYNI

oioniomeyi KIII im. l2ops Cikopcbkoeo.

PekomeHOyembca o03Haliomumucs 3i 3micmom ekazaHux 6azosux ma 0odamkosux Oxcepesn, binbw
2nuboko onpauyrosamu pekomeHO08aHI suKknadadyem po30inu, w0 eidnosidarome memamuui nekyiti
ma/4u NpakmMuYHUX 3aHAMb. [115 okpemux po30inie 00YinbHO CMBOPUMU e/1eKMPOHHULU KOHCeKkm.

HaBuYyanbHUI KOHTEHT
5. MeToauKa onaHyBaHHA HaBYaAbHOI AUCLUNIHU (OCBITHBOrO KOMMNOHEHTA)
5.1 3micm nekyiliHux 3aHaMb

Po3nin 1. Buseuenna meepoozo mina na Mmakpockoniunomy (cyyinvHe cepeoosuuye


https://www.pearson.com/us/higher-education/product/Cullity-Elements-of-X-Ray-Diffraction-3rd-Edition/9780201610918.html
https://www.pearson.com/us/higher-education/product/Cullity-Elements-of-X-Ray-Diffraction-3rd-Edition/9780201610918.html
https://doi.org/10.1016/j.matchemphys.2007.01.003
https://doi.org/10.1007/s10853-006-0696-1
https://www.sciencedirect.com/science/journal/13596462
https://www.sciencedirect.com/science/journal/13596462/51/8
https://doi.org/10.1016/j.scriptamat.2004.05.007

Jlexyia 1. Berynm. Mera 1 3aBmaHHS JUCUMIUTIHU. JludpakuiiiHi MeTOAM BUBYEHHS CTPYKTYPH
MaTepialiB Ta iX poyib B pO3BUTKY (DI3MYHMX OCHOB MaTepialo3HABCTBA. BMBUEHHS TBEpJOTO TLIA HA
MaKpOCKOIIYHOMY Ta MIKPOCKOIIIYHOMY PIBHI. (npesenmayis)

Jlireparypa [1] c. 13-21; [2] c. 17-29; [4] c. 342-346.

Tema 1.1. OcoOAMBOCTI KPUCTATIYHOTO CTaHy peuoBUHU. Kpucraniyna pemriTka.

Jlexyis 2. OcoOMMBOCTI KPUCTATIYHOTO CTaHy PEYOBHMHH: TOMOTEHHICTh, CHMETpIs, aHIi30TPOIis.
Kpucraniuna pemitka Ta eneMeHTapHa KoMipka. CHIBBITHOIIEHHS MapaMeTpiB eJleMEHTapHO1
komipku. CunHronii Ta kareropii. basuc mpocropoBoi pemitku. Koopaunamiiine uucio. Enementn
CHUMETpii KPUCTATIYHOTO MPOCTOPY (BY3JIM, BY3JIOBI IUIONIMHM, BY3JIOBI Bici) Ta iX IMO3HAYCHHS.
HaxomkenHs iHekciB kpucTanorpadidamnx mwionwH. [aaekcu Beiica Ta Miutepa. (npezenmayis)
Jlireparypa [1] c. 5-13; [4] c. 317-328; c. 342-346.

Tema 1.2. Dopmynu CTpyKTypHOi kpuctaiorpadii. CUMeTpis KpucTasiB

Jexyis 3. ®opmynu CTpyKTypHOi Kpuctanorpadii: BusHaueHHs MDKIUIONIMHHOT BiICTaHI.
CykynHICTh TJIOMIMH, KpucTajgorpadidyHa 30Ha, YMOBH 30HaAIbHOCTL. Cumerpis kpucrtanis: LleHTp
cuMeTpii (LIEHTp 1HBEpCii), MJIOMIMHA CUMETPIi, BICb CUMETPIi. (npeszenmayis)

Jlireparypa [3] ¢.102-111; [4] c. 317-328. [3]

Po3nin 2. 3acmocysanns ougpaxuii penmeeniecoKux npomenie 01 00Cai0HceHHA mamepianie
Tema 2.1. OtpuMaHHS Ta BIACTHBOCTI PEHTTEHIBCHKUX MpOoMeHiB. CIeKTpaTbHUN CKIIaa

PEHTTEHIBCbKUX MpPOMEHIB. B3aemojis pEeHTreHIBChKUX NPOMEHIB 3 pPEYoBHMHOIO. SIBHINIA, 10
CYIIPOBOJIKYIOTh TPOXO/KEHHSI PEHTTE€HIBCHKUX IMPOMEHIB KPi3b pEYOBHUHY.

Jlexyia 4. Ilpupoaa, oTpUMaHHSI Ta BJIACTUBOCTI PEHTIeHIBCbKUX NpoMmeHiB. CrocoOu peectparii
PEHTIE€HIBCHKOTO BUIIPOMIHIOBAHHSI. (npe3enmayis)

Jlireparypa [3] cc. 28-36; 41; 10-13; [6] c. 140-146.

Jlexyis 5. CrieKTpaJlbHUM CKJIaJl PEHTTCHIBCHKUX MPOMEHIB.  PeHTreniBchki criektpu. CyniibHUMA
PEHTIeHIBCHKUI CIIEKTp, MOro MpHpoAa Ta BIACTHUBOCTI. 3arajibHi 3aKOHOMIPHOCTI CYIIUTBHOTO
CIEKTpa. XapaKTePUCTUIHUN PEHTICHIBCHKHUM CIIEKTpP, HOTO MPUPOJIa Ta YMOBU BUHUKHEHHs. Teopis
XapakTepucTuyHoro crekrpy. CnekrpanpHi cepii. 3akoH Mo3sni. ®ayopecueHTHE (BTOpUHHE
XapaKTEPUCTUYHE) BUIIPOMIHIOBAHHS (npe3eHmayis)

Jlireparypa [3] c. 13-17; [2] [4] c. 317-328.. [6] c. 143-146.

Jlexyis 6. OCHOBHMH 3aKOH OCHa0JEHHS PEHTTCHIBCBKUX MpoMeHiB. JIIHIHHUNA Ta MacoBHA
koediienTn ocnabnenns. [lap nonoBuHHOrO ocnabieHHs. Bu3HaueHHS TOBUIMHM MeETaJEBUX
MTOKPHUTTIB 3a OCJIA0JICHHSAM PEHTICHIBCHKHX IMPOMEHIB, Mu(paroBaHux MaTepiaaom miakiaaakd. Kpaii
CMYrH TIOTJIMHAHHS PEHTTEHIBCHKUX NpOoMeHiB. DimbTpallisi PEeHTTeHIBCHKOTO BUIIPOMIHIOBAHHS.
(npesenmayis)

Jlirepatypa: [4] c. 117-128. [5] c. 170-172, [6] c. 146-153,

Jlexyisn 7. B3aemoJlii PEHTTeHIBCHKUX IPOMEHIB 3 PEUOBMHOIO. SIBHINA, IO CYNPOBOIKYIOThH
MPOXO/DKEHHSI ~ PEHTIeHIBCBKUX  MPOMEHIB Kpi3b pedyoBHHY. [lormmHaHHA Ta poO3CirOBaHHS
PEHTTEHIBCHKOTO BUNPOMiHIOBaHHS. DoTOENeKTpuyHUil edeKT, BTOPUHHE BUIIPOMIHIOBAHHS, OXe-
edekt. Knacuune Ta KBaHTOBE PO3CISTHHS PEHTTEHIBCHKUX MPOMEHIB. ENEeKTpOHHO-IO3UTPOHHI TApH.
(npezenmayis)

Jlirepatypa: [4] c. 117-128, [5] c. 170-172; [6] c. 147-153

TemaTH4yHa KOHTPOJIbHA podoTa 1 (mepetik MUTaHb Ha TEMAaTHYHY KOHTPOJIbHY poboTty y Jlogatky
A).

Tema 2.2. OcHOBHI piBHSHHA AM(]paKiii peHTreHIBChbKUX NpoMeHiB. PiBHsHHs Jlaye Ta Bynbda-
Bbperra. OCHOBHI METOIM PEHTTEHOCTPYKTYPHOTO aHAITI3Y.

Jlexyiss 8. OcHOBHI piBHSHHA AU(]paKIii peHTIeHIBCbKUX NMPOMEHIB. PO3CilOBaHHS PEHTICHIBCHKUX
IIPOMEHIB aTOMHHUM PSAJIOM, AaTOMHOIO IUIOUIMHOIO, KPHCTANIYHOK peritkoro. PiBusHHS Jlaye.
PiBusinns Bynbda-bperra Ta #oro 3acrocyBaHHs y peHTreHorpadii marepiamiB. 3aranbHa



XapaKTepUCTHKA OCHOBHMX METOJIB PEHTTEHOCTPyKTypHOoro aHamizy: Jlaye, oGeproBoro
MOHOKpHcTana, nojikpucrainis (meron Jlebas-Illepepa). (npezenmayis)

Jlireparypa [3] c. 13-15; 129-131; [4] c. 117-128; [6] c. 218-250.

Tema 2.3. Teopis IHTEHCHUBHOCTI AU(DPAKIIIHHOTO PO3CIAHHS KpucTagamu. PakTopu IHTEHCHBHOCTI
iHTEeppepeHIIIHHNX MAaKCUMYMIB.

Jlexyis 9. Teopis IHTEHCHBHOCTI MUQPAKIIHHOTO PO3CISHHSA KpucTamaMHu. Po3paxyHOK BiTHOCHOI
IHTErpaJbHOT IHTEHCHBHOCTI JIIHIH PEHTreHOrpaMH MOJIKPUCTANIYHUX MatepianiB. dDakropu
IHTEHCUBHOCTI iHTep(dEepEeHIIHHNX MaKCUMyMiB: KyTOBHU (akTop, aTOMHHH (AKTOpP, CTPYKTypHA
aMILTITy/1a PO3CIFOBAaHHS, CTPYKTYPHHU (PaKTOp. (npesenmayis)

Jlirepatypa [3] c.112-148. [5] c. 49-53, [6] c. 186-200

Jlexyis 10. Teopis IHTEHCHUBHOCTI MUQPAKIIIHOTO pPO3CITHHS KpUCTaJaMU. AHali3 CTPYKTYpPHOI
amrnitynu npocroi perritka, OLK-, TTIK- ta T'I[Y- pemritku. 3aKOHOMIPHOCTI IHTETpabHUX
noracaHb.  ®axkTOopu  IHTEHCUBHOCTI  IHTep(QEpEeHUINHUX  MAKCUMYMIB:  IOBTOPIOBAHOCTI,
TeMIlepaTypHUi, norinuHaHHA. EQexT nepBUHHOT eKCTUHKIIL. (npe3enmayis)

Jlireparypa: [4] c. 117-128, [5] c. 49-53,

Tema 2.4. PentreHorpama/gudpakrorpama sk Jokepenao I1HpopMmanii npo OyIoBYy PpedOBHHH.
Buznauenns a3zoBoro ckiagy mopomKOBUX KOMITO3HIIIN.

Jlexyia 11. PentreHorpama sik Jukepeno iH@opmalii npo OynoBy pedoBUHU. EkcrnepumeHTanbHe
BU3HAUEHHS KyTiB Audpakxiii, MDKIUIOIIMHHUX BIICTaHEM Ta IHTEHCUBHOCTI IHTepdepeHIIHHNX
MakcuMyMiB. BusHaueHHst (a30BOTO CKJIaAy MOPOUIKOBUX KOMMO3MIINA. TOYHICTH 1 YYTIUBICTH
aHanizy. OCHOBHI eTany BU3HAYEHHSI aTOMHO-KpUCTaNIYHOT cTpyKTypH. KinbkicHu# (a3oBuil anamis.
AHaJTITHYHUN METOJ IHAEKCYBaHHs TUGPaKTOTpaM. (npe3eHmayis)

Jlireparypa [3] c. 383-406; [5] c. 80-104; [6] c. 57-67;[7] c.275-289

Tema 2.5. llpenusiiiHe BU3HAYCHHS IMapaMeTPIB KPHUCTAIIYHOI TIpaTku. PEHTTreHIBChKUN aHali3
JiarpaM CTaHy.

Jexyis 2. TlpenusiiiHe BW3HA4YEHHS TEPIOJIB KPUCTATIYHOI  TIpaTKu. MeToaw Mperu3iiHOro
BU3HAYEHHS I[€piOAYy KPHUCTAJIIYHOI IPAaTKU: METOAM 3BOPOTHOI 3HoMKu. Meron rpadiunoi
excTpanossiii. Bubip BUIpoMiHIOBaHHS JJIs MPEIU31IHHOTO0 BUSHAYCHHSI ITEPIOTY PEIIiTKH.
Jliteparypa [5] c. 42-49, [6] c. 245-247, c. 269-275 (npezenmayis)

Jlexyis 13. PenTreHiBchbkuil aHami3 miarpam crany. OcoOmuBocTi qudpakiiitHoT KapTUHU JTiarpaMu
CTaHy 3 HEOOMEXEHOI Ta OOMEKEHOI PO3YMHHICTIO KOMIIOHEHTIB, JiarpaMH CTaHy MeEXaHI4HOi
CyMillll. YTOUHEHHs MOJIO’KEHHs (pa30BUX I'paHUIb Ha jaiarpaMax craHy. TN TBEpIuX pO3UMHIB -
3aMIIlleHHs, IPOHUKHEHHS Ta BUIIydeHHs. BU3HaueHHs TUITy TBEPIOTO PO3UUHY (npezenmayis)
Jlireparypa [5] c. 42-49, [6] c. 245-247, c. 269-275

Po3zain 3. Memoou eusnauenna oucnepchocmi mamepianie

Tema 3.1. BaranpbHa XapaKTePUCTHKA PEHTTEHIBCHKMX METOMIB BHU3HAUEHHS PO3MIPY KPHUCTAIITIB.
BusHaueHHs po3Mipy KpUCTaITIB METOJOM MiIpaXyHKy 4YMcia IUIAM Ha Je0aiBChKOMY KUJIbIll Ta 3
BUKOPUCTaHHAM €(eKTy NepBUHHOT €KCTUHKIIII.

Jlexyis 14. 3aragpbHa XapaKTepUCTUKA PEHTTEHIBCHKUX METOMIB BHU3HAYEHHS PO3MIPY KpPHUCTAJITIB.
OcoOMMBOCTI  PEHTIreHIBChKOT  AUMGPAKIiiHOT  KapTMHM B 3aJ€KHOCTI  BiA  po3Mipy
3epeH/0NOoKIB/KpUCTaNiTIB. Bu3sHaueHHs po3Mipy KpUCTAITIB METOJOM MiIpaxyHKY YMCIa IJISIM Ha
nebaiBCbKOMY KUIbLI. (npezenmayis) BuzHaueHHs po3Mipy KPHUCTANITIB 3 BUKOPUCTaHHSM €QEeKTY
MEPBUHHOI €KCTUHKIIT (32 3MEHIIEHHSIM IHTEHCUBHOCTI AU(PaKIIHUX JIIHIA BHACHIIIOK MEPBUHHOT
eKCTHHKIIT). BrumB edekTy nepBHHHOI €KCTMHKII HAa IHTEHCHUBHICTb IHTEpPEpPEHUIHHUX IiHIN.
(npezenmayis)

Jlirepatypa: [3] c.306-310;. [5]c. 127-130, [6] c. 200-204. [9] c. 271-354

TemaTnyHa KOHTPOJILHA Po6oTa 2 (Tepetik MUTaHb HAa TEMaTHYHY KOHTPOJIbHY poboTy y Jlomarky
A).



Tema 3.2. BuzHaueHHs po3Mipy KPUCTAJITIB Ta MIKPOHANPYKEHb 32 PO3MIMPEHHIM TU(PPaKIIiHIX
THINA
Jlexyis 15. Bu3HaueHHS pO3MIPIB KPUCTATITIB/OIOKIB/AIITHOK KOTEPEHTHOTO PO3CIIOBAHHS 3a
pO3MIMPEHHAM AU(PPAKIIMHUX JTiHIA. Bu3zHadeHHs HTErpaibHOT a00 EKCIEePUMEHTaIbHOI MTUPUHU
madpakifaux miHi. [HCTpyMeHTanbpHa mupuHA Ta (Gi3MYHE PO3IMUPEHHS TUPPAKUIAHUX JiHIH.
dakTopH, 10 BUKIUKAIOTh PO3IMUPEHHS AUGPAKIIHHUX JITHIA.
JunakTryHi 3aco0u: TTpe3eHTAIlsS MaTepialiB JCeKIii (npezenmayis)
Jlireparypa [4] c.145-155; [7] c. 347-365.
Jlexyis 16. BusHadeHHS PO3MIPIB KPHUCTAITIB/ONOKIB/IUISHOK KOTEPEHTHOTO PO3CiIFOBAHHS
(mucmepcHOCTI KpHCTamiTiB). MIKpOBUKPUBIICHHS KPUCTATIYHOT pPENIiTKH. PO3AUIEHHS BHECKY
JUCIIEPCHOCTI Ta MIKPOBUKPUBIIEHD Y (D13MUHE POZIIUPEHHS TUPPAKIIMHUX JIIHIH.
JuaakTugHi 3ac00M: TTpe3eHTallls MaTepiaiiB JeKIi (npezenmayis)
Jlireparypa [4] c.145-155; [7] c. 347-365.
Tema 3.3. BusHaueHHs pO3MIPY KPUCTATITIB/OJOKIB/AUISHOK KOTEPEHTHOTO PO3CIIOBaHHS 3
ypaxyBaHHSM J1€(PEKTIB MMaKyBaHHS
Jlexyia I17. BrumB nedopmauiiHux neeKTiB MaKyBaHHS Ha IMOJOXEHHsS, (opMy Ta HIUPUHY
TUPaKkIIMHUX MakcUMyMiB. Bu3HaueHHS KoHLeHTpauii aedekTiB MmakyBaHHA y Je(opMOBaHHMX
MarepiajJax Ta po3Mipy KpHUCTaiTiB/OJOKIB/AUISHOK KOT€PEHTHOTO pO3CIIOBaHHS (CEpelIHbOTo
PO3MIpy KPUCTAJITIB) 3 ypaXyBaHHAM JAeQEKTIB MaKyBaHHS. (npe3eHmayis)
Jlireparypa [4] c. 334-339.
3ansmmsa 18. 3anik

5.1 Mepenik mem nabopamopHux 3aHAMb

ayn. TOJI.
Jlabopamopne 3auamms 1. O3uaiiomnenns cmyoeHmis 3 umMo2amu w000 nio2omosKu 2

00 11aOOpamopHUX 3aHaAmsb, NPASUIAMU OQDOPMIEHHS NPOMOKONI8 ma 3axucmy
1abopamopHux pooim.

Pospaxynox  ma  nobydoéa  meopemuunux — Ougpaxmoepam — mamepianie 8  pi3HUX
BUNPOMIHIOBAHHSX
Jlabopamopue 3anamms 2. Busnauwenuws muny KpucmanivHux 2epamox ¢hazosux 2
cknadosux. Inoexcysanus ougppaxmoepam/penmeenocpam
Jlabopamopne 3amsmms 3. Heuwa, wo 6i00yeaiomvcs 3a 63A€MOOIl  PEHMeHIBCHKUX 2
NpOMEHi6 3 peuosuHolo. BusnauenHs mosujunu NOKpumms 3a OCIAOIEHHAM PEHM2eHIBCOKUX
NPOMEHI8, OUpPpazosanux mamepiaiom nioKiaoKu
Jlabopamopne 3amsmms 4. PeHTreHiBChbKkHMi (a30BHI aHaNI3 CKJIAJHOI PEYOBUHHU. 2
BusHaueHHs SKICHOTO Ta KUIbKICHOTO ()a30BOTO CKJIaay PEYOBHHH.

Jlabopamopne 3ansmms 5. Ipeyusitine 6usnauenns napamempie eremeHmaphoi KOMIpKu 2
(napamempis tpamxu) NOAIKPUCMANIYHUX MAMePIais.

Jlabopamopue 3ansmms 6. Hanpyoicennsn 6 peuoeuni, ix xiracughikayis. Buznauenwns 2
MAKpPOHANPYIHCEHb 8 MAMepianax peHmeeHi8CbKUM MemoOOM.

Jlabopamopue 3anamms 7. BusHaueHHS pO3MIPiB IUISTHOK KOT€PEHTHOTO PO3CIFOBAHHS 2
(AKP) Ta BenuuumHM MIKpOHANpyXeHb B Marepiajii, METOIU PO3AUICHHA iX BKIALy y
pO3MUpPEeHHs AUPPAKIIHHUX TPOLIIB..

Jlabopamopne 3anammsa 8. Busnauenns posmipiB JIKP Ta BennunHM MIKpOHANpy>KeHb 2
B MaTepialli, METOI PO3/UICHHS iX BKJIAAY Y PO3LIMPEHHS TUPpaKLifHIX TPOQTIB.

Jlabopamopne 3anamms 9. 3axuct nabopatopHoi podotu Ne §. 2

Beworo: 18



6.

CamocTiitHa poboTa cTyaeHTa

CamocmitiHa poboma cmydeHmieg (3a2aabHa mpusasicmes 66 200UH) 3 OUCYUNAIHU MOAA2AE 8:

camocmiliHoMy Onpayto8aHHI nimepamypHuUx Oxcepesn 0758 PO3WUPEHHS PO3YMIHHA AeKuiliHUX
mem (29 200uH);

niozomoeui 00 2-x memMamu4YHUX KOHMPOAbHUX pobim (4 200uHuU)

nidecomosui 00 BUKOHAHHA aAabopamopHux pobim, aHanidy 00epHaHux pesysbmamie ma
GhopMynOBAHHI BUCHOBKIB — 8 po3paxyHKy 1,5 200uHuU Ha 1 200UHY BUKOHAHHA 1G60PAMOPHUX
3aHAM®b (27 200UH);

nidecomosui 0o nidcymkosoi amecmauii — 3aniky (6 200uH).

Monituka Ta KOHTPONb

7. MoniTMKa HaBYaNbHOI AUCUUNAIHU (OCBITHBOrO KOMMNOHEHTA)

Cucmema sumoe, AKi cmaenamosca neped cmyoeHmamu:

Temy nponyuweHoz20 AeKyiliHoeo 3aHAMMA cmyodeHm MOoBUHEH ONpayeamu camocmiliHo
WAAXOM HAMUCAHHA KOHCIIeKmy.

3a80aHHA nponyuweHo2o0 1abopamopHO20 3aHAMMA CmMyOeHm MO8UHEH BUKOHAMU 8 4dc,
y3200XeHUl 3 8UKNAOaYem.

Y sunadKy nponycky 3aHAMmMA, Koau sukoHyemoca TKP (memamuyHa KoHmpoaeHa poboma),
cmyoeHm o0epxcye 078 CaMoCmiliHO20 BUKOHAHHA 30800HHA, PiIBHOUiIHHE NPOnyuw,eHomy.

1i0 yac ycix sudie ayOuMopHUX 3aHAMb 3a60POHAEMBCA BUKOPUCMAHHA MOBinbHUX mesepoHie
y 38YKOBOMY pexcumi, 003804A€EMbCA 0bMereHe BUKOPUCMAHHA MeceHOxepie y 6e338yYHoMy
pexumi. [1i0 4ac nabopamopHux 3aHAMb 00380/AEMbCA 3ACMOCYS8AHHA MepPCOHANbHUX
Komn’romepis 0414 nowyKy iHghopMauii, BUKOPUCMAHHA 8/1ACHUX XMAPHUX pecypcis, mouw,o.
Ymosoto donycKy 0o 1a60pamopHUX 3aHAMb € HAABHICMb Y CMyO0eHma HanucaHo20 MPOMOKOY,
AKUlU CcKnadaemosca 3: HoMepa ma Ha3eu saabopamopHoi pobomu; memu nabopamopHoi
pobomu; meopemuyHux gidomocmeli, 00 AKUX BK/AKOYAHOMb OCHOBHI 8U3HAYEHHA MA YMOBHI
MO3HA4YeHHA; MopPA0OK BUKOHAHHA AabopamopHoi pobomu.

lMepesipka npasuanbHOCMi B8UKOHAHHA 30800Hb MPOBOOUMbCA 8uKnadayem besrnocepedHbO Ha
3aHAMMI. CmydeHmu Moxyms 06pobaamu ompumaHi Ha nAabopamopHomy 3aHAMMI
eKcrepumeHmarbHi pesyanemamu (8UKOHY8aMU PO3PAXYHKU, AHAsI3 00EpHaHUX pe3ysabmamis
ma ¢opMyt08aAHHA BUCHOBKIB) camocmiliHo s0oma | Hadasamu ix Ha nepesipKy 8ukaada4vy Ha
HacmynHomy 3aHAMmMI. 3a ymosu nposedeHHA nabopamopHUX 3aHAMb Yy OucmaHyidiHomy
pexcumi ogopmnaeHi npomokonu snabopamopHux pobim i3 BUKOHAHUMU 30800HHAMU
Hadcunaromeca Ha e-mail abo e Telegram suKnadauy 011 nepesipKu ynpoooB8H MUMCHA Micaa
OCMAHHbO20 3AHAMMA 30 8i0N08IOHOK MEMOIO.

Pesynomamu 8uKkoHaHuUx snabopamopHux pobim ogopmaomeca y 8u2na0i 38imis 3
30CMOCYyB8AHHAM MeKCcMo8020 pedaKmopd. 38im cyrnposooXyemoca opmynamu, mabauyamu,
epagikamu, enemeHmMamu, AKi NiOMeepPOIKYyroMb BUKOHAHHA 30800Hb MA  00epH(aHi
pe3ynemamu. 3a OucmaHyiliHOi opmu HABYAHHA MepesipKa MnpasuabHOCMi BUKOHAHHA
3a80aHHA 30ilicCHHEMbCA N0 Yac 3aHAMMA OUCMAHYiliHO i3 sukopucmaHHam Telegram uamy.
3a oducmaHuiliHoi 4u 3MmiwaHoi (opmu HABYAHHA 38iMm 0opMAEMbCA 8 bydb-aKomy
meKkcmosomy pedakmopi i Ha nepesgipKy HA0CUAaeEMbCA HA e- mail suknadaya abo e Telegram. 3a
38u4aliHoi ayOumopHoi opmu HABYAHHA 38iM BUKOHYEMbLCA 8 OYyO0b-AKOMY MeKcmosomy
pedakmopi i Ha rnepesipKy HAOAEMbLCA Yy pPO30pyKos8aHOMYy 8u2q[0i. besnocepedHili 3axucm
s8idbysaemeocs y popmi cnisbeciou, 3anumaHe-gionosioed.

lNepecknadaHHA memMamu4YHUX KOHMPOAbHUX pobim nposodumMbca 3a 83AEMHOK OOMO8B/EeHICMIO
8UKMa0a4ya ma cmydeHma.

MepecknadaHHA 3aniky nposooumeca nid Yyac dodamkxosoi cecii 3a nonoxceHHAM K1l im. lzops
CikopcbKko20 8i0nosioHo 00 2paghiky nepecknadaHb, onpuatdHeHomy Ha calimi HH IM3 im. €.0O.
MNamoHa



e [lonimukoto dednaliHie nepedbayaemoscs He0bXiOHICMb CBOEYACHO20 BUKOHAHHSA 3080aHb. 38imu
3 n1abopamopHuUX 3aHAMb BUKOHYOMbLCA i N0OAOMbCA HA NepesipKy He Mi3Hiwe 2-Xx MuMcHie 3
MOMeHMYy 3as8epuwieHHs. Yci nucemosi OokymeHmMu mMarome bymu 3axuujeHi 00 3aKiHYeHHS
meopemu4Ho20 HaB8YAHHSA 8 cemecmpi.

e Yci yyacHuku ocsimHbo2o npouyecy: sukaadayi i cmydeHmu 8 npoueci pobomu 8UBYEHHSA
oucyunaiHu Marme Kepyeamuchb npuHUUNnamu akademiyHoi dobpoyecHocmi, nepedbayeHumu
«Kodekcom yecmi HauioHanbHo20 mexHiYHo20  yHisepcumemy  YKpaiHu  «KuiscoKuli
nosnimexHiyHul iHcmumym»» https://kpi.ua/code.

8. BuAau KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/ibTaTiB HaBYaHHA (PCO)

MomoyHuili KOHMponb:

— BuKoHaHHA ma 3axucm 38imie 3 nabopamopHux pobim, ycbo2o makcumarnsvHo 80 6anis (10 6. x
8), MiHimanbHO — 48 6banis (6 6. x8). OuiHEMbCA camocmiliHicms BUKOHAHHA pobomu,
2pamomHicme 8 0popMAEHHI Ma NPABUAbHICMb BUKOHAHHA.

Kpumepii oyintoeanns ma xinvkicmo 6anie 3a 1abopamopui pobomu:

- poboma 6UKOHAHA NPABUTILHO MA CAMOCMIUHO Mma 36im 30anutl 3 nepuioeo pazy (éiominno) — 10-
9 6anis;

- poboma BUKOHAHA CAMOCMIUHO, ale € HeMOYHOCMI Y PO3PAXYHKAX ma ogopmienni (0obpe) — 8-
7 oanis;

- poboma 8UKOHAHA CAMOCMILHO, ale € NOMUIKU Y PO3PAXYHKAX MA 0QOPMAEeHHI HENOBHI 8I0N0GIOI
Ha 3anumants (3a008i1bHO) — 6 banis;

- poboma BUKOHAHA HECAMOCMIUHO, € NOMUIKU V DPO3PAXYHKAX MA OGQOPMIEHHI, He3a008LIbHI
8i0n086i0i Ha 3anumanHs — 5 oanie i meHwe.

o xooicnoi nabopamopnoi pobomu cmyoenm NoGUHEH Ni020mysamu NPOMOKO, AKUN CKIAOAEMbCS

i3: HOMepa, HA36U; Memu, MeopPemuUyHUx 8i0OMocmell, 00 AKUX GKIIOUAIOMb OCHOBHI GU3HAYAHHS

ma yMOBHI NO3HAYEHHS, NOPAOOK GUKOHAHHSL.

Ha 3ansmmi cmyoenmu nicis onumysanHs 0OnYCKaromucs 00 BUKOHAHHA 1aO0pamopHoi pobomu.

Ilicna woeo euxnadau npoeooumMs O03HAUOMIEHHS CcmyOeHmie i3 06AAOHAHHAM i aneopummom

nposedeHHs 1ab0pamopHoi pobomu ma cmyoenmu 6UKOHyloms ii. B KiHUyi nabopamopHoi pobomu

cmyoeHmu ompumytoms pesyaemamu 00cnidy. YV npooosac mudicHs cmyoenmu  000QhOpMAAIONb

NPOMOKONL 1abopamopHoi pobomu 8iON0BIOHO 00 B8UMOZ 3AB80AHHS | HA HACMYNHOMY 3aHAMMI i

3axXUWaArOmo

—  MKP po3buma Ha 2 Temamu4Hi KOHMPOAbHi pobomu, AKi NPo80OAMbCA Y 8U2aA0i mecmis Ha 7—
8-my ma 14—15-my Has4yanbHUX MUXHAX. MaKkcumansHa oyiHka 10 6anise 3a koxHy MKP, scbo20
20 6anis 3a cemecmp. MiHimansHa no3umusHa ouyiHKa 3a MKP 6 6anis, ecboeo 12 6anis 3a
cemecmp. banu 3HUMCYrOMbCA 30 HENOBHI Ma HenpasusbHi 8i0Nosioi.

Kpumepii oyinrosanns ma xinvkicmo 6anie 3a TKP.
- noeHa 6ionosiov — 10-9 6aunis;
- HenosHa 6ionosiob — 8-1 banis;
—  HEenoeHa 8ionoeiov 3 HemoyHocmamu — 6 banis;
—  He3a008i1bHaA 8I0N06i0bL — 5 banis i MeHwe.
Kanenoapuuit konmpons: nposaoumvcs 06iui Ha cemecmp Ha 7-8 ma 14-15 muoicuisax
MOHIMOPUHE NOMOYHO2O0 CMAHY BUKOHAHHA 6umoe cunabycy. [na no3umusHo20 Mnepuwoz0
KaneHOapHo20 KOHMPOsAK cmydeHm M[OBUHEH OMPUMAMU MO3UMUBHI OUiHKU 3a 3axucm
nabopamopHux pobim NeNe 1-3 (MiHiManbHa Mo3umueHa OUIHKa 6 6asnie 30 KOx#cHy pobomy,
8cbo2o 18 b6anie 30 mpu pobomu) ma MKP Ne 1 (miHimanbHa no3umusHa ouyiHKa 6 6anie) i
CYMApHA MIHIMAsbHO NO3UMUBHA OUiHKa 24 6anu. [lna no3umusHo2o 0py2020 KaneHOAapHO20
KOHMpOosto cmydeHm osuHeH ompumMamu no3umuseHi oyiHKu 3a 3axucm nabopamopHux pobim
NeNe 4-7 (miHimaneHa no3umueHa ouiHka 24 6anu 3a 4 pobomu) ma MKP Ne 2 (miHimansHa
no3umuseHa ouiHKka 6 banig) i cymapHa miHiMmanbHa no3umusHa ouiHka 30 6anie.

Cemecmposuiit KOHMPOJIb: 341K


https://kpi.ua/code

Ymoeu oonycky 0o cemecmpogoz2o Kkonmponio: cemecmpoguii petimune He meHwe 60 6anie 3a ymosu
BUKOHAHHS YCix 1abopamoprux pooim, 06ox TKP ma kinbkocmi danis 3a suoamu:

—  Temamuuni konmponvui pobomu ne menute 12 6anie (TPK Ne 1 He meHwe 6 6anie; TPK Ne 2 He

mMeHwe 6 6anis).

—  3axucm 36imis 3 1abopamopuux pooim ne menwe 48 6anie (6 6. x 8).

CmyoeHmu, wo Habpaau ynpodosic cemecmpy He MmeHwe 60 6anie MaromMb MOMIUBICMb
ompumamu  OUiHKY, 32i0HO mabauui eidnosioHocmi pelimuHzosux 6asnie  ouiHKam  3a
YHi8epcumemcobKor WKAOH0.

Lna nidsuweHHA pelmuH2080i OUIHKU CmyOeHm MoXce Hanucamu 3asiKo8y KOHMpPossHy pobomy,
asne y uybomy 8urnadky nornepeodHil pelimuHe cmyOeHma CKACOBYEMbLCA | 8iH OMPUMYE OYiHKY 3
YPAxyB8aHHAM pe3ysabmamie 3a1iKoeoi KOHmMposbHoi pobomu, 32i0HO0 mabauyi sidnogioHocmi
pelimuHzosux 6asnie OUiHKaM 30 yHiBepCcUMeMmMCbKO WKAsO0H0.

3aniko8a KOHMPOAbHA PoboMa CKAAOAEMBCA 3 YOMUPLOX NUMAHs (3 lepeniky numaHe, Jooamok
E). lposodumbcs nuUCbMOB0O, HA HAMUCAHHA 8i0800umbca 2 akademiyHi 200uHuU 4acy. CymapHa
MAKCUMasnbHA OUiHKa cKaadae 100 6anis. Aka cknadaemosca 3 6anis, AKi cmydeHm ompumye 3a
8i0nogidi Ha NMUMAHHA, MAKCUMasbHO 25 6anis 3a KoxHe NnumaHHA, mobmo, 25 6anis x 4 =100 6anis.

Kpumepii ouiHiosaHHA 8idnosideli HaO nNUMAHHA Ma Kinbkicme 6asie 3a 3asaiKo8y KOHMPOsbHY
pobomy:

—  «8iOMiHHO» (25-24 6anu), nosHa 8idnoegidb (He meHwe 95 % nompibHoi iHpopmauii), cmydeHm
0eMOHCMPpPYE rnoeHi i 2AUbOKi 3HAOHHA HaBYAIbHO20 Mamepiany;

—  «Oyxce 0obpe» (23-22 b6anu), docmamHbo noeHa 8i0nosidb (He meHwe 85 % nompibHoi
iHpopmauyii), cmyoeHm 0emMoHCMpPYE XOPOWi 3HAHHA HABYAAbHO20 Mamepiany;

— «0obpe» (21-19 6anis), docmamHbo NosHa 8idnosidb (He meHwe 75 % nompibHoi iHghopmauyii),
cmydeHm OeMOHCMPYE XOpowi 3HAHHA HABYA/AbHO20 Mamepiany, ane OO0MycKae OesAKi
HemoyYyHocmi;

— «3a008inbHo» (18-17 6anis), HernosHa 8idnNoegiob (asne He meHwe 65 % nompibHoi iHghopmauii),
cmyoOeHm 3a008is1bHO 30C80i8 meopemuy4yHUl Mmamepias, ase O0MNyCcKae Cymmesi Hemo4yHocmi,
w000 BUKOPUCMAHHA OMPUMAHUX 3HAHb;

— «0ocmamHbo» (16-15 6anis), HernosHa 8i0nNoeiob (ane He meHwe 60 % nompibHoOI iHgpopmauii),
cmydeHm 3a008in1bHO 3aceoie meopemu4Huli mamepian, ane OOMYyCKAE CYymMmMESi MOMUSKU,
w000 BUKOPUCMAHHA OMPUMAHUX 3HAHb;

— «He3a008inbHO» (14 banie i meHwe), He3adosinbHe 3HAHHA meopii (MeHwe 60 % nompibHoOI
iHpopmauyii) ma sidcymHicme 8MIHHA Ma HABUYOK Yy BUPIWEHHi nocmassneHUx 3a800Hb,
8i0noegidb He 8idnosioae ymosam 00 «30008i1bHO».

OyiHKa 3a 8i0N08iI0b 3HUMYEMbCA — 3 MPUHYUNOBI MOMUSKU y 8i0nosidi, 3a HernosHy 8i0noesios, 3a

HernpasusbHe BUKOPUCMAHHA mepMiHie.

3aranbHa KinbKicTb 6aniB 3a BiANOBiAi 3aniKOBOi KOHTPONbHOI POOOTM BM3HAYAETLCA LUASXOM
niacymoByBaHHA 6aniB 3a BiANOBIAI HA YOTUPWU NUTAHHSA.

Tabaunua BignoBigHOCTI peMTUHroBux 6aniB oLiHKaM 3a YHIBEPCUTETCHKO LLIKANOH0:

Kinbkicmo 6anis OuyiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 [obpe
74-65 3a40BifIbHO
64-60 JocTaTHbO
MeHwe 60 He3apoBifbHO
He BMKOHaHi yMOBUM A0MNYCKY He ponyuwieHo

9. [OopaTtkoBa iHpopmauia 3 gucumnnniHn (0CBITHbOro KOMNOHEHTA)

o Y 8unaodky npoxo0meHHs OUCMAHYiliIHUX 4Yu OH-n1aliH Kypcie 30 mMemMamukor Kypcy, Wwo
niomeepoxcyemoca 8ionogioHUMU cepmughikamamu, 000amkoso Hapaxosytomecs 10 6anie.
o [lepenik numanv Ha 1 ma 2 memamuyni KOHMpPOaLHI pobomu 3Haxooumecs 6 /Jlooamky A



e [lepesnik NUMAHs, AKi BUHOCAMbLCA HA cemMecmposuli KOHMPOob (3aiK) 3Haxooumecsa 8 Jo0amKy
b.

e JlabopamopHi pobomu nAGHYHOMbCA 3 MAKCUMGA/AIbHUM  BUKOPUCMAHHAM  06/100HAHHSA
nabopamopili  UKKHO «Mamepiano3Hascmeo myaoraaeKkux CroayK mda KOMMo3umis» 8
cmpykmypi HH IM3 im. €. O. llamoHa, AKe 3acmocos8yemMbsCAa nNpu 00epHaHHI ma 00CAiOHEHHI
WUPOKO20 CrieKmpy rnopowKo8uUX, KOMNO3UyiliHux mamepiasie ma nokpummis.

Po6ouy nporpamy HaB4YanbHOI gucumunniHu (cunabyc):
CKnapeHo:

npodecopom Kadeapu BMUCOKOTEMMEPATYPHUX MaTepianiB Ta NOPOLUKOBOI MeTanyprii, AOKTOpoOmM
TEXHIYHUX HayK, npodecopom, lOpkoBoto OnekcaHapoto IBaHiBHOLO

YxBaneHo:

Kadeppoto BucokoTemnepaTypHUX maTtepianiB Ta NOpoOLIKOBOI meTanyprii (nporokon Ne 17
BiA 26 yepBHA 2024 p.).

MoropakeHo:

MeToguyHO KOMiCi€El0 HaBYa/IbHO-HAYKOBOro IHCTUTYTY MaTepiaio3HaBCTBA Ta 3BaplOBaHHA
imeHi €.0. NaTtoHa (npotokon Ne 12/24 Big 28 uyepsHa 2024 p.)




Jlooamox A
ITEPEJIIK IIUTAHD,
SIKi BHHOCATBHCSI HA TEMATHYHI KOHTPOJIbHI po0oTH

TemaTnyHa KOHTpPOJIbHA poldoTa 1:

1. flka KUTBKICTh aTOMIB IpUTIA/IAa€ Ha D00 rpocToi pemritku, OLIK, I'LIK?

2. lllo Take 6a3uc MPOCTOPOBOI PEIIITKU, YAM XapaAKTEPUIYETHCS, K I03HAYAETHCS?

3. llo Take xoopauHaIiiiHEe YnCIO?

4. SIk Mo3HAYaAIOTh BY3JIM B KPUCTAIIIYHOT PEIITI, BY3JI0B1 IPSMH, TUIOLHHHA?

5. Innexcu Betica Ta Mimtepa. HaxomkeHHs iHAEKCIB KpUCTaIOrpadiqyHuX TUIOMIHH.

6. MDKIUTOIIMHAA BifICTaHb. SIK BU3HAYAETHCSA MDKIUIOMIMHHY BiJICTAHb Yepe3 1HJICKCH TUIONMUHY 1
Nepiou pemriTku?

7. KBagpaTtuuna ¢opMma i1 poMOIuHOi, KyOI4HOT, TETparoHaiabHO1, T€KCAaroHaJIbHOT CUCTEMHU.

8. LleHTp cumeTpii, TUIONIMHA CUMETPIi, BiCh CUMETPIi.

9. SIka mpupoa PEHTIeHIBCHKUX IMMPOMEHIB Ta K 1X OTpUMaTH?

10. OcHOBHI BJIIaCTHBOCTI PEHTTEHIBCHKUX IIPOMEHIB.

11. PiBusHHs Bynbda-bperra, siki BmacTUBOCTI peHTTE€HIBCHKUX MPOMEHIB BOHO ONHUCY€E?
12. fxy iHpopmarriro MOKHA OTPUMATH 3a JOMTOMOT OO0 piBHsHHS Bynbda-bperra?
13. Sky iHpopMaIIito OTPUMYIOTH 32 TU(PPAKTOTPAMOIO (PEHTTEHOTPaMOI0)?

14. Sk po3KkIacTH peHTTeHIBChKI MPOMEHI B crieKTp? Tumu crekTpiB peHTreHIBCbKOTO
BUIIPOMIHIOBaHHS.

15. Sk BuHUKae cynuibHUHN criekTp? OCcOOIUBOCTI CYIIUTFHOTO CrieKTpa. UM BU3HAYAETHCS
CHEKTpaJIbHUMN CKIIJ] CYITLHOTO CIIEKTpa?

16. SIk IHTEHCHBHICTB CYIIUTBHOTO CIIEKTPa 3aJICKUTh BiJl aTOMHOTO HOMEpa MaTepiajly aHOa,
pexuMiB pobotu Tpyoku? Yomy KKJI peHTreHiBchbkoi TpyOKH cTaHOBUTH 1-2%7

17. YMoBa BUHUKHEHHS XapaKTEPUCTUYHOTO CIIEKTpa Ta HOTO OCHOBHI OCOOIMBOCTI.

18 Bix yoro 3anexuTh CrieKTpadbHUN CKIIaJ XapaKTePUCTUYHOTO CIeKTpa’?

19. SIk BHWHHKAa€e XapaKTEPUCTHYHHHA CHEKTp (TEOpis BUHUKHEHHS XapaKTEPUCTHYHOTO
cniekTpa)?

20. Bix doro 3anexuth BiAHOCHA IHTEHCHBHICTH JiHIA K-cepii XapakTepuCTUUHOTO CcrieKTpa?
CniBBiTHOIICHHS JOBXHH XBHIb K-cepil XapaKTepUCTHYHOTO CIIEKTpa.

21. 3akoH Mo3i 1 HOro 3aCTOCYBaHHS.

22. ®dnyopeciieHTHE (BTOPHMHHE XapaKTEPUCTUYHE) BHUIIPOMIHIOBAHHS: BIIMIHHOCTI BIJ
XapaKTEpPUCTUIHOTO BUIIPOMIHIOBAaHHS (MIEPBUHHOTO); IK BUHUKAE, 3aCTOCYBAHHSI.

23. OCHOBHHI 3aKOH OCJIa0JICHHS MOHOXPOMATHYHUX PEHTICHIBCHBKUX TIPOMECHIB.

24, Jliniiiaui 1 MacoBuil Koe(illieHTH OCIaOJIeHHS PEHTIEeHIBCBKHX IPOMEHIB, (Qi3nyHa
CYTHICTb, 1110 XapaKTePU3YIOTh 1 Bijl YOT'O 3aJIeKaTh, OJUHHUII BUMIPIOBaHHS.

25. [Ilo Take map MOJOBUHHOTO OCJIA0ICHHS?

26. Sx macoBuii koe(ilieHT TOTIMHAHHSA (OCIIa0JICHHS) 3aJCKUTh BiJl aTOMHOTO HOMEpa
PEYOBHUHM 1 BiJI IOBKUHU XBUJII BUTIPOMIHIOBaHHS ?

27, SIKk MOKHA BU3HAYHUTHU TOBIIMHY OKPUTTSI PEHTTC€HIBCHKUM METOI0M?

28. [Ilo Take Kpail CMyT'H MOTJIMHAHHS a00 CTPUOOK MOTJIMHAHHS, K BUHUKAE?

29. ®durbTpallisi peHTreHIBCHbKOTO BHIIpoMiHIOBaHHS. [Ipu3HauenHs ¢inbTpiB. Sk mimiOpaTtu
binbTp?

30. SIku sBMIIA BUHUKAIOTh TPU B3a€EMOJI] PEHTI€HIBCHKUX MMPOMEHIB 3 PEYOBUHOIO?

31. Sxi mpoliecu BiAMOBIIAIOTH 32 MOTJIWHAHHS, PO3CIIOBAHHS PEHTTEHIBCHKUX MPOMEHIB?

32. [lornMHaHHS PEHTTeHIBCBKOTO BUIPOMIHIOBAHHS: (OTOE(EKT, BTOPUHHE XapaKTePHUCTUUHE
BUIIPOMiHIOBaHHSA, Oe-e(eKT.

33. [Ipu AKMX SBUILAX BUHUKAIOTH (DOTOEIEKTPOH, 0XKe-EJIEKTPOH, €JIEKTPOH BUIATHOCTI?

34. Illo Take KOT€peHTHE Ta HEKOTEPEHTHE PO3CIIOBAaHHS PEHTTeHIBCHKUX MpoMeHiB? Komu BHHUKae
KOMIITOH eekT?



35. [Ipu sSIKUX €HEPriix PEeHTICHIBCHKUX KBAHTIB BiIOYBA€THCS YTBOPIOBAHHS €JIEKTPOH-TIO3UTPOHHHUX
nap?

TemaTH4YHA KOHTPOJILHA podoTa 2:

1. OcHoBHI piBHSHHS IU(pakiii peHTreHIBCbKUX MPOMEHIB. piBHSIHHA Jlaye s aTOMHOTO psay,
aTOMHOI TUTOIIWHY Ta KPUCTAIIIYHOT PETIITII.
SIk Ha IPaKTHUIlI BAKOHYIOTh YMOBU BUHUKHEHHS IHTEPPEPEHIIHHUX MAaKCUMYMiB?

3. PiBusinust Bynbda-bperris ta fioro 3actocyBanHs y peHTreHorpadii marepiaiis.

4. OCHOBHI METO/IM PEHTTEHOCTPYKTYPHOTO aHaNI3y, iX XapaKTepUCTHKA Ta TPU3HAYCHHSI.

S. 3a IKUMHU 03HAKaMU PO3PI3HAIOTHCS METOIHM PEHTTEHOCTPYKTYPHOTO aHaIi3y?

6. OyHKI1i€0 IKUX (PaKTOPIB € IHTErpajgbHa IHTEHCUBHICTH JIIHIA peHTreHorpamu/audpakrorpamu?
1. KyroBwuil ¢pakTop IHTEHCUBHOCTI IHTEPPEPEHIIINHUX JIIHINA HA pEHTI€HOTpaMi.

8. ATOMHMI (akTOp pO3CIIOBaHHS, Bl 4YOr0O 3aJ€XKWUTh, SIK 3MIHIOETbCA, MOro BIUIUB Ha
IHTEHCUBHICTb.

9. CrpykTypHU (aKTOp IHTEHCHUBHOCTI, HOTO BILIUB HA IHTEHCUBHICTD JIIHIA Ha pEHTre€HOIrpaMi, 110
BpPaXOBYeE, IK BU3HAYAETHCS?

10.  CrpykrypHa amrutityaa F, mo BpaxoBye, ik BH3SHAYA€THCS ?

11.  YMoBu iCHyBaHHA Ta moracaHHs iHTepdepeHlUiHHuX MakcuMyMmiB ais npocrtoi, OLIK- ta 'K
PENIITKY BUXOSYH 3 aHATI3Y CTPYKTYPHOI aMILTITY/IH.

12. TewmmeparypHuii pakTOp IHTEHCHBHOCTI iHTephEepEeHIIHHIX JTIiHIH.

13.  dakTop MOBTOPIOBAHOCTI IHTEp(PEPEHIIHHUX JTiHIA HA PEHTTEHOTPaMi.

14,  3anexHICTh IHTEHCUBHOCTI iHTepGEPEHLIMHUX JIIHIN B1J (paKTOpa NOTIMHAHHS.

15. Sk mepBUHHA €KCTUHKIIISI BIUIMBAE HA IHTCHCUBHICTD JIIHIN?

16.  Bim yoro 3anexuTh iHTETpaabHa IHTCHCUBHICTD TU(PPAKIIIHHUX MAKCUMYMIB?

12. YoMy Ha peHTreHorpami 4YHCTOro MeTaly abo oJHO(a3HOrO0 TBEPIOTO PO3YMHY PI3HI
iHTEepEpEHIIiiiHI TiHIT MalOTh Pi3HY IHTEHCUBHICThH?

13.  Bimyoro, kpim ¢akTOpiB IHTEHCUBHOCTI, 3JIC)KUTh IHTCHCUBHICTh 1HTEp(hEpEHIIIHHNX
MaKCUMyMIiB?

14.  Ha gomy rpyHTYy€eThCS sIKICHUH (a3oBuit aHami3 6araroda3sHux MarepiaiiB?

15.  Skuii Bua Mae qudpakrorpama (peHTreHorpama) 6aratoda3zHoro o6'ekra?

16. Sk mpoBecTH sikicHuM (pa3oBuii aHa3?

17. Sxi 10maTKOBI BiIOMOCTI MPO JOCHDKYBAaHUN 00'€KT HEOOXITHO 3HATH IS OJIHO3HAYHOTO
BUIIIEHHS 3aBJaHHs SAKICHOTO ()a30BOT0 aHAII3Y?

18.  SIki JiHiT Ha3UBaKOThCA peniepHUMU? SIKe MIHIMaIbHE YHCIIO JIIHIA Ha AUQpPaAKTOTpaMi HEOOXITHO
IUIs aHaJi3y (a30BOro CKJaxy pedoBUHU?

19.  Illo Take 4yTnuBicCTh SKICHOTO (Pa30BOTO aHAI3y 1 Bil AKMX YUHHHUKIB BOHA 3AJI€KUTH?

20.  Ilo BmuBae Ha YYTJIUBICTH SIKICHOTO (ha30BOTO aHATI3y?

21.  Yomy mMoXyTh OyTH BifICYTHI JiHII Ha AU@pakTorpaMi (peHTreHorpami)?

22.  OCHOBHU METOJY PEHTI€HOCTPYKTYPHOTO KUIBKICHOTO (ha30BOT0O aHAI3y.

23.  Ski ¢akTopu BIUIMBAIOTh HAa IHTEHCUBHICTD JIiHIN Ha peHTreHorpami?

24.  Meroau KUTbKICHOTO (a30BOT0 aHANI3y Ta iX XapaKTepHCTHUKA.

25.  SIk BU3BHAYUTH THN KPUCTAIIYHOI PELIITKH [yl KPUCTAIIB KYOI1YHOT CHHTOHI1?

26.  SIk iHAEKCYETbCS PEHTreHorpaMa/JudpakTorpaMa KpucTaiB KyOiYHOT CHHIOHI1?

27.  SIK pO3pI3HUTH PEHTI€HOTpaMU KPUCTaIIB 3 MPUMITUBHOO KyOiuHOtO 1 OLIK pemritkamu?

28.  SIk po3paxyBaTu mepioj] KpHCTalmiuHOI pemriTku? MeToam Nmpeuu3iftHoro (TOYHOro) BH3HAYEHHS
Nepioy PeliTKy.

29.  Slkuii 3B’SI30K iCHY€ MDK MEpi0I0M PEIITKH Ta MDKILIOUIMHHOO BIIAJTIO0 KpUcTana?

30. SIKi 3a1a4l PEHTI€HOCTPYKTYPHOTO aHali3y BHUPIMIYIOTh HUIIXOM MPELU3IHHOTO BUMIPIOBaHHS

nepioiB peiTku? Sk 1ocaraeTbesl NPenu3iiHICTh BUMIPIOBAHHS NEepIOiB pelliTku?
31. SIka obnacTb KyTiB @ (3HaYCHHS KYyTIB) € MPELU3IHHOI0 Ta YOMY?



32. Ha dvomy 3acHOBaHO mpeuu3iiiHi METOAM BH3HAYCHHS MEPIOAIB PpeITKHA (MDKIIOUIMHHI
Biani)?

33. Metoau npeuun3iiHoT 3MOMKH Ta iX XapaKTepHCTUKA.

34. Metoau rpadiuHoi excrpamoismii. Sk oOpatu ekcrpanossiniiiny ¢yskmiro? Ha yomy
3aCHOBAHO METOH?

35. SIk mpaBWIIbHO 00paTH BUIIPOMIHIOBAHHS IS IPEIM31AHOT 3HOMKH?

36.  OcoOmuBOCTI PEHTTEHIBCHKOT KapTHHU JiarpaM CTaHy 3 BIiACYTHBbOIO, OOMEXKEHOI Ta 3

HEOOMEKHOIO PO3YHHHICTIO KOMITOHCHTIB.
37.  S$Ixi MeTo M 3aCTOCOBYIOTH JIJIsl YTOYHCHHSI ITOJIOXKCHHS ()a30BUX I'PAHUIL HA JliarpaMax cTaHy?
38.  SIxi Tunm TBepaux po3unHiB Bu 3HaeTe? Sk BU3HAUWTH THIT TBEPAOTO PO3UUHY?



Jlooamox b
NEPEJIIK IIMTAHD,
SIKi BUHOCATBLCSI HA CEMeCTPOBHUIl KOHTPOJIb

1. 3araibHa XapaKTEPUCTHKA PEHTTEHIBCHKUX METOIIB BU3HAYCHHS JAUCIEPCHOCTI TOPOUTKOBHX
00’€KTiB.

2. 3a sskuMu (HopMyIIaMu pO3pPaxOBYIOTh MIKPOHAIIPY)KEHHS y Matepianax?

3. Kpucraniuna pemritka Ta eneMeHTapHa KoMipka. CIiBBITHOIICHHS TapaMETPIiB eIEMEHTapHOT
KOMIpKH.

4. BusHayeHHs AUCTIEPCHOCTI MOPOMIKIB METOJIOM MiIpaxyHKy YHCIIa IUISIM Ha Je0aiBCbKOMY
KUIBIII.

o. SxumMu QyHKIISIMH ONMUCYIOTh PO3MOJIUI IHTEHCUBHOCTI B IHTEp(EPEHIIMHNX MaKCUMyMax IpH
BHUBUYEHHI TOHKOI KPUCTAJIIYHOI CTPYKTYpH (IUCHIEPCHICTh, MIKPOHAIIPYKEHHSI) B MeTajax.

6. Enementu cumeTpii KpHUCTalIIuHOTO MPOCTOPY (BY3JM, BY3JOBI IUIOIIMHHU, BY3JIOBI Bici) Ta ix
MTO3HAYEHHS.

1. BusnaueHHs AucniepcHOCTI/ po3Mipy 3epeH, KPUCTAITIB 3 BAKOPUCTAHHSV e(PEeKTy EPBUHHOT
eKCTUHKIIII.

8. Lo € miporo MikpoHanpykeHb (HarpyxeHs 11 pory) B meranax?

9. OOGuucieHHs 00’eMy elIeMEHTapHOI KOMIPKH.

10. Sk BM3HAUYAIOTHCS MDKIUTOIIMHHI BiJIaJi 33 JAHUMH PEHTTEHOCTPYKTYPHOTO aHai3y?

11.  PiBusauHs Bynbda-bperris Ta iforo 3acrocyBanHs y peHTreHorpadii MeTaiB.

12. Bu3HaveHHS TOBIIMHHU MOKPHUTTIB 32 OCIA0JIEHHSIM PEHTTEHIBCHKIX MPOMEHIB, JU(ParoBaHuX
MaTepiayioM IiIKIaIKH.

13. Meroavka BU3HAYCHHS IIUPUHA 1HTEPHEPEHITIHHUX MAaKCUMYyMIB.

14.  Penrtrenorpama sk jpkepeno iHdopmarlii i ki il 03HaKH XapaKTEepPU3YIOTh CTaH 1 Oy/I0BY
peYOBHHU?

15.  Bix 9oro 3anexuTh KUTbKICTh IHTEp(EPEHIIIMHIX MAaKCUMYMIB Ha
peHTreHorpami/audpakrorpami?

16.  SIxi maTtemaTuyHi GYHKIIIT BAKOPUCTOBYIOTH JIJIsI ONTUCY MPOoduTto iHTephepeHIIIHHUX JIHIA pu
BH3Ha4YeHHI (P I3MYHOTO PO3ITUPECHHS?

17.  SIkuii po3Mip KPHCTAJIITIB MOKHA BU3HAYUTH 3 JJayerpaMH Ta ermirpamu?

18.  CrpykrypHuii GpakTop IHTCHCUBHOCTI IHTEpPEPEHITINHUX JIIH1H HA
peHTreHorpamMi/udpakTorpami.

19.  SIki mapameTpu peHTreHorpaMu/audpaKkTorpaMu BUKOPUCTOBYIOTh JIJIsl BU3HAYCHHS AUCTICPCHOCTI
nopokis y Mesxax 10®° — 10 cm Ta 3a sxumu popmynamu BeayThcs po3paxyHKu?

20.  Meroauka BU3HAYCHHSI LIGHTPY Baru iHTEpPepeHIitHOTO MAaKCUMYMY.

21.  AroMmHuii pakTOp IHTEHCUBHOCTI iHTEep(DEPEHIIIHHMUX JiHIH.

22. [IpaBuna BUOOpY pEeHTTEHIBCHKOT'O BUIIPOMIHIOBAHHS MPH 3A1IMCHEHH1 CTPYKTYPHOTO aHANII3Y

MaTepiaiiB, 10 CKIaay SKHUX BXOJATH XIMIUHI €JIEMEHTHU 3 PISHUMU NOPSIKOBUMHU HOMEPAMHU Y TaOIUIIi
MennesneeBa.

23.  Big yoro 3anexuTh KUIBKICTh Ta PO3MIp IUISIM Ha 1€0a€BCHKOMY KUIbLI pEHTI€HOrpaMu?

24, KyroBuii ¢pakrop IHTEHCUBHOCTI iHTEpPEepeHLIIHHUX JTiHIi Ha peHTIeHOTrpaMmi.

25. 1o Take 061acTi KOT€PEHTHOTO PO3CIIOBAHHS PEHTTEHIBCHKUX MPOMEHIB (OJI0KIB) 1 SIK BUBYAIOTh
ix po3mip?

26. Temnepatypauii (hakTop IHTEHCUBHOCTI IHTEp(EpEeHLIHHUX JIIHIH.

27.  SIK 3aneXUTh BUIISL peHTTeHOrpaMu/audpakTorpaMu BiJl TUCIIEPCHOCTI OJIOKIB y MaTepianax?
28.  daxTop MOBTOPIOBAHOCTI IHTEPPEPEHIIHHUX TiHIH.

29. KinbkicHuii (ha30Buil peHTreHIBCbKUNA aHalli3 MOPOLIKOBUX KOMITO3UILIIH METOIOM MMiAMIIIYBaHHS
eTaJoHa.

30. 3anexHICTh IHTEHCUBHOCTI IHTepPEepeHIIIMHNX JiHIN BiJ (pakTOpa MOTIMHAHHS.

31.  Ulo take BHyTpimHi HanpyxeHH [I poxy (MiKpoHANpyXeHHs) 1 YMM BOHHU XapaKTepU3YIOThCs?
32. EdexT nepBUHHOT €KCTHHKIIIT 1 HOTO BIJIMB HA IHTEHCUBHICTH 1HTEep(epeHIHUX JIiHIH.

33. [Ilo nae anamni3 BigHOIICHHS (i3UYHOTO PO3LIUPEHHS IHTepdepeHIiHIX TiHil P2/P17?



34.  Yowmy penrrenorpama/mudpaxkrorpama craiai Mmapku Ct3 He BiIpi3HIETHCS Bil pEHTT€HOTpaMu
3aniza?

35. ExcnepumenTanbHe BU3HAUCHHS KYTIiB TU(PPAKIIHHAX MaKCUMYMIB.

36.  Yomy Ha peHTreHOTpaMi YUCTOr0 MeTany abo 0AHO(pA3HOTO TBEPAOTO POIUMHY Pi3Hi
iHTepdepeHIiiHi TiHii MalOTh Pi3HY IHTEHCUBHICTH?

37. Po3painbpHe BU3HAYEHHS AUCIIEPCHOCTI OJIOKIB Ta MIKPOHAIIPY)KEHb.

38. Po3paxyHOK MDKIIOIIMHAKX BIACTaHEH y KPUCTATIYHIA PEUYOBHHI.

39. [Tpu BU3HAYEHHI TUCTIEPCHOCTI OJIOKIB 1 MIKpOHANPYXEHb METOJIOM alipOKCHMAIlii 3aCTOCOBYIOTh
eTasnoH. /{715t 4oro #oro 3aCTOCOBYIOTS 1 SIKi BUMOTH JI0 HHOTO BUCYBAIOTh?

40. SIk MO’XKHA BU3HAYUTH TOBIIWHY NOKPUTTS PEHTI€HIBCBKUM METOA0M?

41.  Bu3Ha4YeHHS SKICHOTO ()a30BOTO CKJIAy OPOUTKOBUX KOMITO3HIIIM.

42.  Yomy BBOAUTHCS 1 SIK BUBHAYAETHCS MonpaBka Ha Kq-1y0ner npu BU3HAYEHHI TUPUHU
iHTephepeHIMHOT JiH1].

43. SIki ¢pakTOpU BILUTMBAIOTH HA PO3LIMPEHHS IHTEP(EPEHIIMHUX JIIHIH 1 K TX BpaXOBYIOTh?

44.  Mertoau KUTbKICHOTO (ha30BOTO aHAIIZY.

45. Y gKoMy [iama3oHi BH3HAYalOThCsl po3Mipu  ONOKIB 32  (PI3BUUHUM  pO3MIMPEHHSIM
1HTephepeHIIITHUX JT1H1H?

46.  Slka 00yacTh KYTIB € MPEIHU3IMHOO JUTSl BA3HAYCHHS MTapaMeTpy PElIiTKH Ta yomy?

47.  ®opmyna leppepa-CenskoBa Ta ii 3aCTOCYBaHHS y PEHTIT€HOCTPYKTYPHOMY aHaII31.

48.  YyramBicTh AKICHOTO ()a30BOTO PEHTTCHIBCHKOTO aHAJI3y MOPOITKOBUX KOMITO3HUITIH.

49.  SIk BUHHMKAIOTh PEHTTE€HIBCHKI IPOMEHI Ta sKa iX mpupoaa?

50.  OcHOBHI BIIACTHBOCTI pEHTTEHIBCHKHX MIPOMEHIB.

51.  IIlo HeoOxinHe /i1 BUHUKHEHHS PEHTT€HIBCHKUX MPOMEHIB?

52. Sl BUHUWKae CyIUTHLHHIA CIIEKTP BUMTPOMIHIOBAHHS PEHTTEHIBCHKOT TPYOKH Ta HOTO
3aKOHOMIPHOCTI. Bis 940T0 3a1€XUTh CIEKTPAIbHUIN CKJIa/ CYIIIIIBHOTO CIEKTPY?

53.  XapakTepuCTUYHUH CIEKTP: YMOBH BUHUKHEHHS Ta OCOOIMBOCTI.

54.  SIx BUHMKa€e XapaKTePUCTUYHUHN CIIEKTp?

55. Bix goro 3amexuTh CrieKTpaabHUN CKIIaJ (JIOBKMHA XBHUII1) Ta BITHOCHA IHTEHCHUBHICTB JITHINA
XapaKTepUCTUYHOTO CrieKTpa?

56.  3akoH Mo3mi Ta HOro BUKOPUCTaHHS?

57.  SIx BU3HAYMTH XIMIYHUHA CKJIaJl PEUOBHHHM 32 JOIIOMOTOI0 PEHTICHIBCHKUX MTPOMEHIB?

58.  SIki sBUIIIAa BUHUKAIOTH TP B3a€EMO/Ii1 pEHTI'€HIBCHKUX MPOMEHIB 3 PEUOBUHOIO?

59.  OcHOBHMI1 3aKOH 0CJIA0JICHHS MOHOXPOMATHYHUX PEHTTEHIBCHKUX ITPOMEHIB.

60.  JliiiiHUK 1 MacoBUi KoedIIi€eHTH OcaabJeHHS PEHTICHIBCBKUX MPOMEHIB, iX (i3WYHUIN CEHC, 110
XapaKTepU3yIOTh Ta Bl YOTO 3aj1eXaTh, OJUHULI BUMIPIOBAHHS.

61. [Ilo Take map MOJOBUHHOTO Oclia0neHHs? Ik BUSHAYA€ThCA?

62. Sk macoBuii Koe(ili€eHTH MOTIMHAHHSA (0CIA0JICHHS) 3aJIGKUTh BiJl aTOMHOTO HOMEpa PEYOBUHHU,
BiJl TOBXXWHHU XBHUJI BUITPOMIHIOBAHHS ?

63.  Kpaii cmyru norauHaHHs a00 CTpUOOK NOIVIMHAHHSA, SIK BAHUKA€E Ta BUKOPUCTOBYETHCS ?

64. QinpTpallisi PEHTTEHIBCHKOIO BUIPOMIHIOBAHHSA, Ha SKOMY SBHUIII  0a3yeTbcs, AN YOTO
3aCTOCOBYEThCA?

65.  IlornmmHaHHS PEHTIeHIBCHKOTO BHUIPOMIHIOBaHHS: (OTOCPEKT, BTOPHHHE XapPaKTEPUCTHUHE
BUIIPOMiHIOBaHHSA, Oe-eeKT.

66. Po3citoBaHHS pEeHTI€HIBCBKUX NMPOMeHIB. KorepeHTHe Ta HEeKOrepeHTHE pO3CiFOBaHHS.

67. PiBusHHs Jlaye. Sk Ha mNpakTUIl BHMKOHYIOTh YMOBH BHHMKHEHHS iHTepdepeHLIHHUX
MaKCUMYMIB?

68.  YMoOBH iCHYBaHHs Ta moracaHHs iHTepdepeHIiHHuX MakcuMyMiB uia OLIK-penriTku BUXOIsuu 3
aHaJi3y CTPYKTYPHOI aMILTITY/H.

69. YMOBH iCHYBaHHS Ta noracaHHs iHTepdepeHuiinux makcumyMis st ['TIK-pemritku BUXoas4u 3
aHaJ3y CTPYKTYPHOT aMILTITY/H.

70. CtpykTypHHH (haKTOp IHTEHCUBHOCTI, HOTO BIJIUB HAa IHTEHCUBHICTD JIiHIA HA peHTreHOrpaMi, 110
BPaxoBYE€, SIK BU3HAYAETHCS?

71.  ArtomHHMI (QakTop pO3CiIOBaHHS, Bi YOTO 3aJIEKHTh, SK 3MIHIOETHCS, HOrO BIUIUB Ha
IHTEHCUBHICTb.

72.  CrpykrypHa amiutityaa F, mo BpaxoBye, sk BA3HAYa€ThCs ?



73. Sk pospaxyBaTu TMepioJ pemiTku Kpucrana? MeToau Npenus3iiHOro BHU3HAYEHHS IEpioay

PELLITKY.

74. SIkuit 3B’S30K MK IIEPIOIOM PEIiTKH Ta MDKIUIOIIMHHOO BiJIAJIIIO KpUcTaa’?

75. Sk po3aimuTH o- i B-niHii Ha peHTrenorpami? Yomy BoHM BHHUKAIOTH? SIK 030yTucs PB-iHii?

76.  Jlms 4oro BUKOPUCTOBYIOTH (iIbTpU Ta MOHOXpomaTopu? Sk oOMparoTh BUIPOMIHIOBAHHS JUIS
npoBeAeHHs (a30BOro aHaji3y, BA3HAUCHHS IMapaMeTpa penriTku?

77. Sk BU3SHAYUTH THN KPUCTATIYHOT PEUIITKH [T KPUCTATIB 3 KyOIYHOIO PEIIITKOI0?

78.  SIx BU3HAYWUTH THN TBEPAOTO PO3UMHY?

79.  Oco0iuBOCTI PEHTTEHIBCHKOI KapTWHHU [iarpaM CTaHy 3 HEOOMEXKHOI0, OOMEXEHOI Ta
BIZICYTHBOIO PO3YMHHICTIO KOMIIOHEHTIB.

80.  daxTopw, 10 BUKIUKAIOTH 3CyB AU(PaAKIIHAX JIHIH.

81l.  dakTopw, IO BUKIUKAIOTh PO3MHUTTS AU(PAKIIHHUX JTIHIH.

82. Sk 3anexuTh p13UYHE pO3MUPEHHS HTephepeHIINHUX JHIA BT KyTa U (paKkiiii Npu HasiBHOCTI
MIKpOHaNpy>KeHb?

83.  B3aemo03B’sI30K MK MIUPUHOIO iHTEPPEPEHITIHHNX JIHIA Ta AUCTIEPCHICTIO YaCTHHOK (pa3oBUX

CKJIaJIOBUX CILJIaBIB.
84.  Slkmii 3B’S30K MK MEPIOIOM PEUIITKHA Ta MDKIUIOIIWHHOO BiJIAJITIO KprcTaa’?
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