KHWIBChbKHWI HAIIIOHAJIbHUW YHIBEPCUTET
IMEHI TAPACA HIEBYEHKA

HHI «IHcTHTYT reoJioriin»

«3SATBEPIXYIO»
3acTyITHUK JIeKaHa/TUPEKTOpa IHCTUTYTY

-8 HABYAJILHO-HAYKOBOI pOOOTH
7 / ,))‘gneKcaHup ITABATYPA
(// » ~ Bepecus 2024 POKY

POBOYA TPOI'PAMA HABYAJIBHOI JUCHUIIJIIHU

Cyuacni memoou 00Cni0HceHHA MIHEPATbHO20 MA e1EMEHMHO20

CK1a0y 2ipcbKux nopio i pyo
JJISl acMipaHTIB

rajgy3b 3HaHb 10 — ITpupoaHuvi HAYKH

CIeIiaTbHICTh 103 — Hayku npo 3emitto

OCBITHIH piBEHb I JoxTtop ¢imocodii

OCBITHS IpoTrpamMa Hayku nipo 3emuitro

B JUCLIUILTIHA BUOIpKOBa
®dopma HaBUAHHS JIEHHAa/3a04Ha
HaBuanbuwuii pik 2024/2025
Cemectp 4
Kinekicts kpeauriB ECTS 4
MoBa BUKTa/laHHS, HABYaHHS
Ta OL[IHIOBAHHS yKpaiHCbKa
®dopma 3aKITI0YHOT0 KOHTPOJIIO icnuT

Buxnanaui: Illntoxos Cepeiii €seenosuu, 0.2€0/1.H., doyenm, npoghecop Kagheopu minepanocii,
eeoximii ma nempoepadii; Jlazapeea Ipuna lsanisna, x.2eon.n., ooyenm, Iasnuwun
Bonooumup leanosuy, d.ceon-min.n., npogpecop; Keacnuys Ipuna Bikmopiena, K.2eo.H.,
Kageopu minepanoeii, 2eoximii ma nempoepagii doyenm

[Ipononrosano: Ha 20 /20  H.p. ( )« _» 20 p.

(minmuc, I1IB, nata)

Ha 20 /20 H.p. ( )« _» 20 p.

(minmuc, I1IB, nata)

Ha20 /20  H.p. ( Y« _» 20 p.

(minmuc, ITIB, nata)
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Po3pobnuKu:

lInoxos C.€., 00Kkmop 2eono2iunux Hayk, npogecop raghedpu Mminepanocii, eeoximii ma
nempoepagii

[Ipotokon Bix «36% _08 2024 poxy Ne .1..
I'onoBa HayKOBO-METOIMYHOT KOMICIi<9# & —Rreaecr — — Bcesonox JEMUJIOB

« 06, Bepecus 2024 poky




1. Mera aucuumIinEM — JOCTKEHh B paMKaX TeMH JMCEPTALiiHOi poOOTH JaTH 3HAHHS PO
CYy4acHUHl CTaH, MOXIHMBOCTI Ta OCOONMBOCTI 3aCTOCYBaHHS CydYaCHHMX IeTporpagiuux,
PEHTTCHOCTPYKTYPHUX, PEHTTCHOCIIEKTPAIBHUX Ta EIEKTPOHHO-30HJOBUX aHATITUYHHX METOIIB
JOCII/DKEHHST MIHEpaJIbHOTO Ta EJIEMEHTHOTO CKJIaay MiHEepajdbHOI PEYOBHHU IO CHIPUATHME
e(heKTUBHOCTI

2. IlonepeaHi BUMOIu 10 ONaHYBAaHHA 200 BUOOPY HABYAJIbHOI M CIUIIIHM

1. 3uamu ¢hizuuni ochosu, ocobrugocmi ma Mempono2iUHi XAPAKMEPUCTNUKU MemOooie
00CNIOIHCEHHS XIMIUHO20 MA MIHEPAIbHO20 CKAAOY 2iPCbKUX NOpIo i pyo, sKI 6A3YI0OMbCsl HA
ONMUYHII MIKPOCKONIT, PEHM2eHOCMPYKMYPHOMY Md PeHM2eHOCHEKMPATbHOMY AHANI3AX.

2. emimu mMEOpPYO BUKOPUCMOBYBAMU V HAGUANbHIl, OOCIIOHUYLKILL MAd BUKIAOAYbKILL
OISUIbHOCMI  3HAHHA WO00 MOJICIUBOCIIEN DIZHUX AHANIMUYHUX Memodis, eubupamu i
3acmocogysamu ONMUMANbHI AHATIMUYHT MemoOU BUX00AYU 3 3a0a4, WO GUNIUBAIONb 3
3a2anbHOi Memu 00CI0NCEeHHSL.

3. 60100imu enemeHmapHumMu HABUUKAMU CAMOCMINIHOI HAYKOBOT pobomu 6 2ay3i HayK npo
3emnro

3. AHoTauis HaBYaAbHOI AUcHHMILTiHU: [Tuctumiina «CydacHi METOAU AOCTIKEHHS MiHEPaIbHOTO
Ta EJIEMEHTHOTO CKJIAAy TipChKUX MOPiJ 1 pya» HAIEKHUTH JI0 MEPEIiKy AUCIHILIIH BUTBHOTO BUOOPY
acmipanTta. Bona 3abe3neuye mpodeciiiHuii po3BUTOK acliipaHTa Ta CHpsiMOBaHa Ha (OpPMYBaHHSA
e()eKTUBHOTO JOCIiTHUKA, 3aTHOTO A0 MPUHHATTS CAMOCTIMHUX PIIICHB IO A0 BUOOPY aHATITHYHUX
METO/IIB BUBUEHHS CKJIaly MiHEpaJbHOI peYOBUHH (30KpeMa TipChbKUX MOPiJ 1 pya), BAXOASYH 3 METU
HAyKOBOTO jociiykeHHs. OcoOnmBa yBara NpPUAUISETBCS aHANI3y MLUIAXIB JIOCSITHEHHS METH
JNOCHI/DKEHHS depe3 3aldydeHHs 1 ¢axoBe BHUKOPUCTAHHS CY4YaCHUX PEHTTEHOCTPYKTYPHHX,
PEHTTEHOCTICKTPAILHUX Ta CJICKTPOHHO-30HI0BUX aHAITHIHUX METO/IIB

4. 3aBnanHs (HaBYaJbHi WiJi) — MiITOTOBKAa BHCOKOKBaJi()iKOBAHOTO (paxXiBIlsd CTYMEHS TOKTOpa
¢inocodii B ramysi mpuUpOIHMYMX HayK 3a cnemianbHicTio «Hayku mpo 3emitro», ¢GopMyBaHHS
npodeciitHoi paxoBocTi, HEOOX1IHUX Ui 1HHOBALIMHOI HAyKOBO-IOCIHIJHHUIIBKOI ISJIBHOCTI Ta
BIIPOBA/PKEHHS Cy4aCHUX TEXHOJIOTIH y MpakTHKY I'e0JIOropo3BilyBaJIbHOI CIIpaBH Ta HaBYAJIbHUIA
poIiec.

5. Pe3yabTaTH HABYaHHA 32 TMCUMILTIHOKO:

Pesynomam nasuanns Biocomox y
) o o Dopma | : s
(1. 3naru; 2. BMiTH; 3. KOMYHIKalis; 4. Dopma/Memoou Memoou nIOCYMKO8I
ABTOHOMHICTb Ta BiJANIOBITAJIBHICTB) BUKIAOAHHSL | HABYAHHS . 1 OYIHYI 3
OYIHIOBAHMHS :
Kon Pesynprar HaBuaHHS OUCYUNIIHU
1.1 |Metposnoriuti napaMeTpu aHamITHUHUX | Jlexyis, camocmiune|  [Tycomosa |00 25 %
MeToAiB. [IpuHiunu 1 mapamerpu HaguanHs poboma,
PEHTI€HOCIIEKTPAJILHOTO Ta ONUMy6aHHsl
PEHTTeHO(IYOPECIIEHTHOTO aHai3y
1.2 |Oco0nMBOCTI Ta MOXKIIMBOCTI Cy4aCHUX Jlexyis, camocmiune|  [Tycomosa |00 25 %
PI3HOBU/IIB PEHTI€HOCIEKTPAIIBHOTO HaguanHs poboma,
(IIyopeceHTHOro METOY. OnUMy6anHsi
1.3 |Oco0nmMBOCTI Ta MOXIUBOCTI Cy4YacHUX |JIexyis, camocmiune|  [Tycomosa |00 25 %
PI3HOBHIIB PEHTTE€HOCTIEKTPATILHOIO | HABUAHH S poboma,
€JIEKTPOHHO-30HJJOBOTO METOTY. ONUMY6aHHsl
2.1 |Bubparu aHAJITHYHUN metoy | Jlexyis, camocmiune| [Tucomosa |00 25 %
JOCJTIPKEHHS, OLIIHATH Ta IHTEPIIPETYBATH | HABUAHHA poboma,
OTpHMaHi pe3yJbTaTu. ONUMYBaHHs




6. CniBBiIHOLIEHHSI Pe3yJbTATIB HABYAHHS IMCHUIUIIHM i3 NMPOrpaMHUMM pe3yJbTaTaMH
HABYAHHS

Pe3y.]'II>TaTI/I HaBYaHHA }II/ICIII/IHJ'IiHI/I

. 111121321
IIporpamMHui pe3yibTaT HaBYUAHHS

31aTHICTh CaMOCTIHHO MPOBOJAMTHU AOCII/DKEHHS HA Cy4YaCHOMY PiBHI.
3naTHicTh GOPMYITIOBAaTH HAYKOBY IMpoOieMy, po3po0isaT pobodi rimoresu,| + + +
BU3HAYATH aKTyallbHICTh, METY, 3aBIaHHS, SIKIi HEOOXIHO BUPINIMTH IS
JIOCSTHEHHSI METH, BU3HAYUTH HEOOXITHI aHAIITHYHI PECypCH Ta 4ac s
BHUKOHAHHSI 3aBJ/IaHb.
Bwminns 30upatu, onpanboByBaTH, KPUTUYHO aHATI3yBaTH Ta y3arajabHIOBaTH +
iH(OpMAILiO 13 JTiTepaTypHHX 1 (POHIOBHUX JKEpElL.
CTpyKTYpa KYPCY: JeKyiliHi | npaKmuyti 3aHAmMms, CAmMoCmiiHa poooma acnipanmis.
7. Cxema (popMyBaHHS OI[iHKH:
7.1. ®opMu OLiHIOBAHHS ACHIPAHTIB:
CeMecTpoBe OLIHIOBAHHA:

1) Bucmyn na ceminapi — 60 6anis (pyoisxcua oyinka 36 6anis)

3) Oyinka na icnumi — 40 6anis (pybisxcua oyinka 24 6anie

+
+
+

IMincymkoBe oniHiOBaHHS

¥ popmi icnumy: maxcumanvra oyinka 40 6anie, pyobiscua oyinka 24 6anis. I1io uac icnumy acnipanm
Haoae 8i0OMOCMi NpPO 0COOIUBOCMI NIO20MOBKU Oucepmayiinoi pobomu 3 BUKOPUCMAHHAM
ompumaHnux 3uanb ma émins. Iliocymxoee oyintoeanns y ghopmi icnumy € 0006’a3xoeum.
Pesynbrari HaBYaIBbHOT AISUTBHOCTI acITipaHTIB OMIHIOIOTHCS 32 100 GanbHOIO MIKAIIOKO.

IlincymkoBa oLiHKA BUCTABJISIETHCS 32 Pe3yJIbTATaMM POOOTH CTYIEHTA BIPOIOBIK YChOIO CEMeCTPY, 5K

cyma (npocma abo 38adicena) 6anie 3a CUCmeMamuyHy pooomy 6NpPO00BIHC cemecmpy ma OMPUMAHUX nio Yac
icnumy.

CemecTpoBa KUIBKiCTH Icnur ITincymxoBa
0aJiiB OIliHKa
Minimym 36 24 60
Makcumym 60 40 100

'YMOBH J10ITYCKY /10 MiICYMKOBOIO icniuTy: Acnipanm e 00nycKacmovcs 00 RIOCYMKO8020 OUIHIOBAHHA Y
dopmi icnumy, sxwo nio uac cevecmpy naopas meruie 20 6anis.

7.2. Opranizanis ouiHBaHHs: Konmpons 30ilUcHIOEMbC 30 MOOYILHO-PEUMUH206010 CUCIEMOI0 Md
nepedbauae: npogsedenns ceminapy. Iliocymxose oyin08anHs npo8ooumscs y opmi icnumy.

7.3. HIkaaa BignmoBigHocTi

Binminno / Excellent 90-100
JHoope / Good 75-89
3anoBiabHo / Satisfactory 60-74
He3agosinbno / Fail 0-59

8. CTpykTypa HapuaabHoi pucnuniainn. TEMATHUYHHWN TJIAH 3AHATH

Ne KinekicTh roaun
n/ Ha3sa Temu ..| IIpak |Camocriiina
Jlexuii .
1| THYHI podora
1 CydvacHuil cTaH, METPOJIOTIYHI TApaMEeTPH Ta MICIIe 5 8
AHAJITHYHUX METOJIIB Y BUBYEHHI MiHEpaJIbHOI pEYOBUHHU.
2 3aranbpHi 3acaJiil PEHTT€HIBCHbKUX METOMIB JOCIIIKEHHS 4 8

MiHepaJIbHOT PEUOBHHHU




3 Oco06aMBOCTI Ta MOXIJIMBOCTI Cy4YaCHHUX Pi3HOBHIIB 30
PEHTIEHOCIIEKTPAIBLHOTO (hIIyOPECIIEHTHOTO METO.Y.

4 Oco0aMBOCTI Ta MOXIIMBOCTI Cy4YaCHHUX Pi3HOBH/IIB 5 5 30
PEHTTCHOCHEKTPAIBHOIO SJICKTPOHHO-30HI0BOTO METOJY.

5 | Ceminap - 2
BCbHOI'O 18 4 96

3araasnuii o6csr 120 200. %, B Tomy uncri:
Jlexuiii — 18 200.

[Ipaktuuni 3aHATTI — 4 200.

Koncynpramuii — 2 200.

Camocriitaa pobota —96 200.

9. PEKOMEHJIOBAHI JKXEPEJIA:
OcHoBHa:
1. T'mmmenbhap0 @.A. PactpoBas 37eKTpOHHAS MUKPOCKOIIUS M PEHTTEHOBCKUH MUKpPOAHAIH3, TIEP.
¢ anria., M., 1984.
2. ®enaman JI., Maiiep JI. OcHOBBI aHAIM3a TOBEPXHOCTH U TOHKUX IUIeHOK. M.: Mup, 1989, 342c.
3. Toynacreitn k., Hero6epu 1. U ap. PacTpoBas aneKTpoHHass MUKPOCKOTHS U PEHTTEHOBCKUI
mukpoananus. T.1,2, M: Mup, 1984
4. Hedenor B.U., YUepenun B.T. ®usnyeckue METOIbI HCCIEIOBAHUS TTOBEPXHOCTH TBEPABIX TEII.
M.: Hayka, 1983, 296c.
5. Pun C., DnexTpoHHO-30H0BBIH MUKpOaHanu3., M., 1979.
6. baxtnapoB A.B. PentrenocnekrpanbHblil (1yOpecleHTHBIN aHaJIW3 B T€0JIOTUU U T€OXUMUM,
JI.,"Henpa", 1985.
7. bnoxun M.A., llseiitiep U.I"., PenTrenocnexrpanbublii cipaBounuk., M.,Hayka, 1982.
8. R.E. Van Grieken, A.A. Markowicz Handbook of X-Ray Spectrometry, New York, Basel, 2001.

JlogaTkoBa:

1. F'umenndapo @. A.. HIsapuman C. JI., CoBpeMeHHbIE METOIbI KOHTPOJISI KOMITO3UITHOHHBIX
Marepuanos, M., 1979;

2. Yepenun B. T., Bacunbe M. A., MeToab! 1 ipuOOpHI 1l aHaIN3a HOBEPXHOCTHBIX MaTepUaIOB.
CnpaBounuk, K., 1982;

3. Mertoas! ananu3a noBepxHoctu/ [lox pen A.3anaepusl. M.: Mup, 1979, 582c.

4. Byapad /., Jemuap T. CoBpeMeHHbIE METOBI HCCieI0BaHUs oBepXHOCTH. M.: Mup, 1989,
568c.

5. Jleictuep JI. Byiiram I1. Xumus B kpumunanuctuke. M.: Mup. 1990

6. Pamenauk [.M1. DneMeHTHBIN Macc-CIEKTpadbHbIA aHAIN3 TBEPIbIX Tesu. M.: Xumus. 1993.

7. Meroasl aHanu3a MOBEPXHOCTEM, iep. ¢ anri., M., 1979

1 3aranpHa KiJIbKICTh T'OIHH, BiI[BeﬂCHI/IX Ha nany [[I/ICI_II/IHJ'IiHy 3FiHHO HaBYaJIbHOT'O IIJIaHY.
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