MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
CyMCBKHH Iep)KkaBHUH YHIBEPCUTET

BCTYIHOIO iCIIATY NPH NPHHOMI HA HABYAHHS
IJIs1 3100y TTH cTyneHsi «10KTop ¢ijocodii» 3i cneniaabHOCTI
105 «lIpukiaagna ¢izuka Ta HaHOMAaTEpiaIH»

3arajibHi MOJOKEHHS
Mera BCTymHOro ICHMTY B acHmipaHTypy T[OJsSrae y BH3HA4eHHI
Bi[MIOBIAHOCTEH 3HAHb, BMiHb Ta HaBMYOK abiTypieHTIB OMaHyBaTd IPOrpamy
HaBYaHHS B aCMipaHTypi.
BCTynHuM ICOMT TPOBOAMTECS y BHIVIAAI TECTIB y MHCBMOBIHA (opmi
npoTsiroM 80 XB. 13 TAKHWX JUCIUAILIIH:
- @i3uKa TBepJlOro Tina;
- (Di3uKa HaIIBIPOBITHUKIB;
-  DyHKITIOHAIBHA eJIEKTPOHIKA;
- (OCHOBH CIIHTPOHIKH;
- Hanomarepianu 1 HAHOTEXHOJIOTIT;
- Di3HKa BUMIPIOBaHb.

2. Adotamii Ta THNOBI NHTAHHS 3 JAHCUMILIIH, INO0 BHHOCATHLCS HA
KOHTPOJILHHH 3aXi/

Ha BeTynHui 1CIIAT BUHOCATBCS AUCLUILTIHY: (Di3nKa TBEpAOTo Tina; dhizuka
HaMIBIPOBIAHKKIB;  (QYHKIiOHaNbHA  EIEKTPOHIKA; OCHOBHM  CIIHTPOHIKH;
HaHOMAaTepialli 1 HAHOTEXHOJIOTIT; (hi3HKa BUMIpIOBaHb.

Hucrumiiina «@izuka TBepaoro tisia». Mera BUKIANaHHS TACITHILTIHE — €
(hopMyBaHHs Cy4acHHX ysIBI€Hb PO OYIOBY Ta BIACTHBOCTI PEYOBHHHU, POSKPHTTS
B3a€MO3B 513Ky OyHOBH 1 BJIAacTHBOCTeH (KIHETHYHMX, ONTHYHMX, MATHITHHX,
HaJIPOBIIHUX TOLIO) TBEPJOIO TiJd, BU3HAYEHHS LUISIXIB BUPILIEHHS HAyKOBO-
TEXHOJIOTTYHHMX 3aJa4d 31 CTBOPEHHS HOBHX MarepiajiB 1 JOCHI[DKEHHA IX
BJIACTUBOCTEM.

INepenik muTaHe 3 qUcHUTUIiHE «Di3HKa TBEPIOTO Tijlay, AKI BUHOCITHCS HA
KOHTPOJIEHUH 3aXi]l.



I. PI3UKA TBEPJOI'O TUUIA

Tema 1. CTpykTypa TBepaux Tin

1. Kpucranigai Ta amopdHi Tiia.

2. TpaHcnauilina cuMeTpis. EnemenTapua xomipxa.
3. Tunm kpucTaniYHuX CUHIOHIN Ta pewniTky bpase.
4. Inpexcu Minnepa.

5. Kpafiogi Ta rBUHTOBI AMCAOKAIIil.

Tema 2. EnepreTuunnii ciekTp KpHcTa iB

7. OmnucaHHS €HEepPreTHYHOrO CTaHy KpHCTAaliB 3a JONOMOTOI0 TIasy
KBa3i4aCTHHOK.

8. Ilpuxianm KBa314acTHHOK: (DOHOHM, MarHOHH, €KCITOHH, IIA3MOHH Ta iH.

9. EnexTpoHH B MeTali AK KBazidacTHHKU. KpasiiMIyisc.

10. 3oHHa Teopis KpUCTaNIiB.

11. 3orHa cxeMa Ta THIIH TBEPAUX TiJL.

12. Bupomxenuli enexkTpoHHMi raz. ENeKTpoHHA TEIIOEMHICThH, €HEpTris
Depwmi.

13. CraTtucTiKa rasy KBa3i4acTHHOK. bo3oHH Ta (epMioHH.

14. TennoemHicTh pemtiTku. ExcriepiMeHTalbHa TeMIIEPATYpHa 3aNeXKHICTD
TETIOEMHOCTI KPHCTAIB.

15.Mogpeni Efinmreiina ta Jlebas st TeNIOEMHOCTI KPUCTATIIB.

Tema 3. MaruiTai aBHIIa B TBEPRAAX TLIax

16. Knacudixania marsetuxis. JliaMarHeTHsM Ta mapamMarHeTwsM TBEpIuX
TiN. AHTU(]EpPOMAarHeTHKH.

17. Ilpupona depomarnerusmy. Jomenn.
18. ArtudepomarseTnsm i hepiMarHeTHsM.

19. 3axon Kropi. ®epomarsernsM. Monexynsipe mone Beiica. ObMinna
B3aeMOist. DepoMAaTHITHI JOMEHH.

20. Enepris anizotponii. JJoMeHHI CTiHKA.

Tema 4. Tepmoaunamika i ¢pasoBi nepexoau
21. PiBHoBara ¢as3. [Ipasurno ¢as ['ic6ca.

22. ®azosi nmepexonu I 111 posy.

23, JliarpaMu pisHoBary tumy «Curapay.

24. JliarpaMu piBHOBar# eBTEKTHUHOIO THITY.

Jucnunnina  «®Pisuka  Hanienpomigmukis», Mera  BEKIajaHHS
IUCUMIUTIHH - (DOPMYBaHHA IIOTNHONEHOrO pPO3YyMIHHS pO3YMIHHS (Bi3MUHMX
ebekTiB i mpouecis, AKi NMPOTIKAIOTE B HANIBIPOBIIHAKOBAX MaTepianax sK
elleMEHTAX eIEKTPOHHOL TEXHIKK U1 PO3YMIHHS TX eleKTPOQI3ZHIHNK, MATHITHHX,
(QOTOENEKTPHYHKX | ONTHYHUX BIACTHBOCTEI.

Ilepenix nurare 3 gucnumiuiay  «Qi3vka HamBIPOBIAHUKIBY, gKi
BHHOCSITECS Ha KOHTPOJIBHUI 3aXi]l.



II. ®I3UKA HAIIIBIIPOBITHUKIB

Tema 1. 3aranbHa XapakTepHCTHKA HANIBOPOBIIHHKIB

25. 3aransHa XapakTepuCTHKa HArBIPOBIHHKOBHX Marepiasnis
ENEKTPOHHOI TeXHIKH.

26. BilacHa eNneKTpOHHA Ta JIpKOBa eNIeKTPONPOBiAHICTS. PyxnuBicTs HoCIiB
3apany.

2'7. Kpasinsomipui cucTeMM B HalliBnposigaukax: MOH-cTpykTypH (MeTan-
OKHCeI-Hamnposizuuk) i MIAH-crpykTypu (MeTai-AieeK TpiK-HamiBIpOBi AHAK):
IIOHATTS HAarpyrd mpoboro i Mmoporopoi HampyrH, rnubuHu obmacreil BUTOKY i
CTOKY, [IOBJKUHM KaHAIY.

Tema 2. @izu4ni BJIACTHBOCTI HANIBNPOBINHUKIB

28. EnexTpo- Ta TeIUIOMPOBIAHICTE: CIIBBIIHOIIEHHS IS TTOBHOI MUTOMOIL
IIPOBIIHOCTI, MEXAHI3MH TEILIOMPOBIHOCTI.

29. Mexani3MH PO3CiIOBaHHS eICKTPOHIB ¥V HAITI BIPOBIJHHUKAX.

30. Po3ciroBanHs eMeKTPOHIB Ha JOMilIKax 1 gefeKrax.

31. EnexTpoH-()OHOHHI 3iTKHEHHS Y HAIlIBIPOBI IHHKAX.

32. Knacuuuu#l edpexr Xomnma B HamiBmpoixuuxax: ¢iswdada mpupona
e(eKTy Ta npuiagy Ha H0ro OCHORI.

Hucnunmina «@ykuwioHanbHa — eJeKTpoHika». MeTa  BUKIAZaHHS
RUCLUIUIIHA ~ (POPMYBaHHs MOIMHGICHOr0 pO3yMiHHA (i3UUHMX TPHHIHILB
(yHKIIOHYBaHHS, KOHCTPYKTHBHO-TEXHONOTIYHIX oOcOBIMBOCTeH Ta Tamyseil
3aCTOCYBaHHS IHTErPOBaHMX MIKPOCXEM, 1X €NeMEHTIB Ta KOMIIOHEHTIR, a TAKOXK
€JIEMEHTIB Ta NPHNAJiB MarHiTO- 1 ONTOENEKTPOHIKH Ta BOIOKOHHO-ONTHUHNX
JHIH 3B’ A3KY.

[lepenix mwurame 3 pucnumiiag  «OYHKUIOHANBHA eNEKTPOHIKA», sKi
BHHOCATECS HA KOHTPOJIBHUIH 3axXi.

II. ®YHKIOIOHAJIBHA EJEKTPOHIKA

Tema 1. EneMenTH QyHKRIIOHANBHOT eleKTPOHIKH

33. KoHTaKTHI sBHIIA B MIKPOGTEKTPOHHHX CTPYKTYpax: KnacHoikaris i
XapaKTePHCTHKA KOHTAKTIB IHTErPalbHUX MIKPOCXEM.

34. Edexr I'anna: pizuka mpoiecy, BOILT-aMIIEPHA XapaKTepPHCTHKA.

35. Mion oTTki: cTpyKTYpa, hizwdsi mpouecH.

36. IlniBKOBi eneMeHTH TIOPUAHUX IHTErPANBHHX MIKPOCKEM: THIIH,
KOHQITypawis, OCHOBHI MapaMeTpH INTiBKOBUX PE3HCTOPIB, KOHIEHCATODIB 1
KOTYIIOK 1HAYKTHBHOCTI.

Tema 2. Ilpuaagn Marairo- i onroeaexkTpoHiKu
37. OuroenextponHi mpunamd: —Kiacudikaiuis, crpykTypa, Gizmumi
OPUHIMIN QYHEKITIOHYBAHHS.
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38. Bombr-amnepHi xapakTepucTHKH (oroniona, QoToTpamsucTopa i
doroTHpHCTOpA.

38. CrpyxrypHa cxema ONTPOHA: MXKepesio i MpuiMay BHIPOMIHIOBAHES,
OIITHYHE CepeIOBHIIIE.

39. Ilpunany MardiTOENEKTPOHIKM: (GI3HIHI NPHHUMNH (QYHKIIOHYBAHHS,
KOHCTPYKIISI, ENEKTPHUHI XapaKTEPUCTHKH.

41. KOHCTPYKTHBHO-TEXHOJIOTTYHI MapaMeTpH 1 IpHHLMIH QYHKIIOHYBaHHS
BOJIOKOHHO-OIITHYHHMX JiHIH 3B’ SI3KY.

Avcuuninina «OcHoBH cminTpoHika». MeTa BHIUIaZaHHS TUCLHIUNIHE —
(QopMyBaHHs 3HaHL [po QisHYHI IpolecH B Marepianax i3 CIIiH-3aIeKHIM
PO3CIIOBAHMAM  €NEKTPOHiB, OCHOBH  ()YHKUIOHYBaHHS, KOHCTPYKTHBHO-
TEXHOJIOTI4HI OCOONMBOCTI NPHIANiB CIIHTPOHIKM, NEPCHEKTHBH 3aCTOCYBAHHS.
I'MO-Mmarepainis.

[lepenix maTasp 3 guciUmIiEg «OCHOBH CHIHTPOHIKKY, IKi BUHOCATLCS Ha
KOHTPOJILHUH 3aXi]I.

IV. OCHOBH CIITHTPOHIKH

Tema 1. MaTepianu cnigrponikm

42. 111iBKOBI HAHOCTPYKTYPH, SIKi 38CTOCOBYIOTHCA B €IEKTPOHIIII.

43. I'panyneoBaHi MIBKOBI CrinaBu: MeToau (GOPMYBaHHS i BIACTHBOCTI.

44. Crin-BEeHTWIBHI CTPYKTYPE: OCOBIUBOCTI CTPYKTYPH i BIACTHBOCTI.

Tema 2. Crin-zanemni edexkTn B MarHITHHX HAHOCTPYKTYpax Ta
NPHJIAIH HA IX OCHORBI

45. irantcekuii Maraitoonip (IMO): excriepuMeHTAaNbH] TOCTIPKEHHS Ta
TEOPETHYHI ITOJIOKESHHS.

46. Ymosu pearizanii I'MO B Gararomaposrx IIiBKOBUX MaTepiaax.

47. Tyneneuuit Ta TiraHTCHKHH TYHEIBHUH MarHiTOOIp.

48. CriHOBI TPAH3UCTOPH: CTPYKTYPA, IPUHUMIT (YHKITIOHYBaHHS.

49. Cencopn na ocHosi edexty I'MO: npusuunu $yHKIiOHyBaHHS ,
CTPYKTYpa YyTIUBOrO eIeMEHTA.

50. 3actocysanns 'MO-marepianis: npuiano6yBaHHs, CeHCOpPHA TeXHiKa Ta
iropmaniitui TexHOIOTII.

Huctunnina «Hanomarepianm | wamorexmogoriiy. Meta BHKIagaHHS
JUCUMIUIIHA  — (OPMYBAaHHS CHCTEMH 3HaHh 1Npo (isWuHi BIACTHBOCTI
HAHOPOSMIPHHX TNPUINAJOBUX CTPYKTYP, METOAM OTPHMAHHS Ta IEpPCIeKTHBH
3aCTOCYBAHHS HAHOMATEPIAIB.

Ilepenixk mwTaHp 3 IHCHOMILTIHU «Hanomarepianu i HaHOTEXHONOTIT», sIKi
BUHOCSTECS Ha KOHTPOIBLHHE 3aXifI.



V. HAHOMATEPIAJIA I HAHOTEXHOJIOTTY

Tema 1. ®@ynepenn, HaHoTpyOxu i HaHOAPOTH

51. ToHKONAIBKOBI TEXHOJOTIT: METOIM (Hi3WYHOIO Ta XIMIYHOTO OCAIKEHHS
3 nHapoBoi (azu MarepiasiB, CIIOPiAHEHHUX i3 anMa30MoLI0HIMHU.

52. ®ynepend 1 MaTepiand Ha iX OCHOBI, METOIH X OTpUMAaHHs, GyIepHIH.

53. Kpucranigsa cTpyKTypa Ta BnacTuBocTi Gynepury Cep.

54. 3arajpHa XapaxkTEePUCTHKa BYIJENIEBHX HAHOTPYOOK Ta MeTOmu iX

CHHTE3Y.

55. @oTOHHI KpMCTagHM, HaHOMeMOpaHH | HAHOOPOTH: XapaKTepHI
BITACTHBOCTI.

56. DOTOHHI KPHCTANU: CTPYKTYpa Ta (DI3WYHI BIACTHBOCTI.

57. JIBoBHMIpHI HAaHOKOMIO3HUTH: HaHOJPOTH, HAHOBOJIOKHE, HAHOTPYOKH B
HaHOKaHaJlax Ta IapyBaTi HAHOKOMIIO3HTH.

58. [ocrmijpkerns HaHOMATepialiB METOAOM CKAaHYIOUOi eJNeKTPOHHOI
MiKpOCKOITii.

59. JlocnimxkeHHa HaHOMATepPialiB METOIOM IIPOCBIYYBAILHOT ENEKTPOHHOT
MIKPOCKOTIiI.

Tema 2. Anmazononi6ni Ta cnopinneni im HaHoMaTepiasu

60. AnmasononibHi MaTepiany Ha OCHOBI KapboHy.

61. MeTton OTpUMAaHHS aiMa30MOIOHMX IIJIiBOK.

62. MaTeplanH, CHOpigHEHI anMasomomibumM: XIMIYHHE  ckmax i
KpHUCTaid9Ha CTPYKTYPA.

Hucuunnina «®izuka BumipioBanb». MeTa BUKIANAHHS OUCLIUILIHHA —
BUBYCHHS CNEKTPOHHHX [pUNafiB | METONIB JOCHDKEHHS KPUCTAIiYHOI
CTPYKTYpH 1 (a30oBoro ckiany IUTIBKOBHX MaTepiaiiB eleKTpOHiKH, XIMiuHOTO i
€JIEMEHTHOTO CKIaXy sAK IUHBKOBMX, TaK 1 MacHBHHX MaTepianis, IO 3HARIUIN
3aCTOCYBAaHH:A B MIKPOEJIEKTPOHHIH Ta CEHCOPHIM TexXHiL].

[epenix muTane 3 gucHumIiay «Pi3uka BUMIPIOBAHLY, SKi BHHOCATHCS Ha
KOHTPONBLHUN 3aXi.

VI. ®PI3UKA BUMIPIOBAHb

Tema 1. CniexTpomMeTpu4Hi BUMIiprOBaHus

63. Di3uyHl OCHOBH Mac-CIIEKTPOMETPII.

64. Mac-CrieKTpoMeTpH, Mac-CIeKTPH, Mac-aHAI3aTOPH.
65. BuxoprcranHa Mac-CIIeKTPOMeTpil J1s aHaisy rasis.

Tema 2. Ocnosu aKicHOro i KinbKicHOro MikpoanaJisy

66. ®i3n9Hi OCHOBH Mac-CIEKTPOMETPI] BTODHHHHX 10HIB.

67. 3acTocyBaHHs METOLy BTOPHHHO-I0HHO! Mac~ClIeKTPOMETPIl JJIs1 aHamizy
eIEMEHTHOIO CKI4Y ILTIBOK. '

68. OCHOBH SIKICHOTO Ta KiTbKICHOrO PEHTIeHiBCHKOI0 MiKpoaHaizy.
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69. OcobmuBocTi MikpoaHanisy BiIBHUX IUiBOK (QONBT) Ta IINMIBOK
(TIOKPUTTIB) Ha MIAKIAIIL.
70. Oi3M49HI OCHOBH 03Ke-eNeKTPOHHOI CIIEKTPOCKOIII.

Tema 3. EnexTponno-npomenesi i xudpaxuiiini MmeToau

71. Tumm MIKPOCKOIIYHMX KOHTPAcTiB  (TiMpoBHE, AudpaKiiiHui,
aMIUTITYOHH 1 dazosrit).

72. TlpuHumn Ta peXMMH POOOTH PACTPOBOTO ENEKTPOHHOIO MIiKpOCKOIIA.
THITH MIKPOCKOTI{YHHX KOHTPACTIB.

73. Ipuanun poboty enektpororpada. Judpakiiis BMIKHX eIeKTPOHiB,

74. OcHoBu eneKkTpoHOrpadhiyHoro aHamisy: audypaxkuilfiHmit KOHTpacT Ta
ioro pizposuad. TiHpoBUH, aMIiTY nHEH i (a30BHIl KOHTPACTH.

75. OcHOBH peHTreHOrpaiuyHOro aHami3y: po3paxyHOK THIY i mapaMerpis
KPHCTANIYHO! PEeITiTKH.

3. CTpyKTypa ex3amMeHaniiiHHX 3aBJAHE

Ex3amMenanifige 3aBAaHHS BCTYIIHOTO BHIIPOOYBAHHS CKIALAETHCS 13 [IECTH
3aBIaHb TEOPETHHHOIO 1 IPAaKTHYHOIO CHpPAMYBaHHsS (M0 OAHOMY IIMTAHHIO i3
BHIIEBKA3AHUX AMCIMIUIIH). TluTanus i3 mucimruiin copMoBaHi TaKUM YHHOM,
IO MOBHICTIO 36epiracrscs CTPYyKTypa Kypey, XOYa IUTAHHS JPyropagHOTo
XapaKTepy He BKIIOUEH] Y TECTOBI 3aBIaHHs..

Koxne 3appapHi BKAOYae B cebe TPH NHTAHHA, HAa KOXKHE i3 SKHX
MPONIOHYEThCS TPHU BapiaHTH BUNOBINL, OJHA i3 skux BipHa. (3pasok
€K3aMEHAIIHHOTO 3aBIaHHs eK3aMeHy HaBedeHuH y qonatky 1).

BimnoBizni 3aHOCATHCS BCTYIIHHKOM [0 ACHIPaHTYPH y TIHChMOBIH hopMi B
apKymI BiAnosiji. (3pa3ok apKyuly BiIroBiAl HaBeAeHUH y NOKATKY 2).

4. Kputepii ouiniosanun

3arajbHi BHMOTH.

Komicia oLiHIO€ TMHCHMOBI BINMOBIAI BCTYNHHMKA Ha TecTOBI 3aBmamus 3a 200
GaspHOIO 1IKanoro. Betyrmuky, sxi Habpanmu Merwe 100 GaiiB, OTPUMYIOTH OIIHKY
«HE3a/IOBIIBHO» 1 [0 TOMANbBIIOl y4acTi ¥ KOHKYPCHOMY BIOOOpI He HOIYCKAIOTHCS.
Berynnuxu, sxi nabpama 100 i Gimeme GamiB, HOIycKaOThCA A0 yd9acTi y
KOHKYPCHOMY BimOopi.

[t OTpUMAHHS MO3UTHBHOI OIIHKH i3 BCTYIIHOIO BUIPOGYBAHHS BCTYIHHKY
MOTPIOHO HPOHTH MiHIMAIBHO-IOIY CTUMUIE TeCTOBMI TOpir Ha pisHi 0,5 a6o 50% six
3araJIbHOI KiTBKOCT] TeCTOBHX OarliB.

3a KOXHY IPaBWILHY BiATIOBIb Ha 3aBIAHHS HAPAXOBYIOTHCS TECTOBI OaNH, 33
HEBIpHY BIAMOBIAL Hapaxosyerhes O Gamis. Opeprkadi TecToBi Gamu 3a BCTYHHE
BHIIPOOYBaHHS PO3PaX0oBYIOThCA 3a 200 GanbHOI0 MIKANIOW (3 OKPYITIEHHSM O LIJIOTO,
3a IIpaBIIaMK MaTEMaTHYHOIO OKPYITIEHHS) 32 HACTYIIHUM aITOPHTMOM:

O = Opin + kx(N —1rxT), e

0 — OIIHKA 13 BCTYNHOr0 BUIpoOyBanus 3a mkanow 200 baris;
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Omin — MiHIMaJIbHA OLIHKA i3 BCTYMHOrO BUNpoGYBaHHs 33 mxanomo 200 Gamis,
IpU SKIH BCTYIHHK JOMYCKAacThCA JO y4acTi y KOHKypCHOMY BimGopi,
npuiiMmaerbea O, = 100;

k — KoedilienT nepeseneHHa TecToBHX Ganis B mikany 100-200 6anis, npu
oMY

k=100/(T x (1 —1));

r — MIHIMaTbHO-JOIMYCTHMUME TecToBHH mOpir 3 TousicTio mo 0,01, sicwit
BCTAHOBIIIOETRCS B MeXax BiA 0 1o 1, ane ne menure 0,10, npuiimactbes
r=20,5;

T — 3arajibHa KIIBKICTh TECTOBHX OalliB, sIKYy BCTYIIHHMK MOYKE OTPHMATH IIif
Yac BCTYNHOrO BUNIpoOyBanHs, Mmakeumaasie T = 200;

N — KUIBKICTh TeCTOBHX 0alliB, SKy BCTYIIHHK OTPHMAB i Yac BCTYITHOIO
BUIIPOOYBaHHS.

3a yMOBH SIKINO KUIBKICTB TECTOBUX OalliB, SIKy BCTYNHMK OTpUMAB ILZX Hac
BCTYITHOrO BHupobysamHs (N) cragoBuTs «0», TO BCTYNHHK OTPHMYE OLIHKY
«HE38/I0BLIHHO 1 IO OANKLINO] y4acTi y KOHKYPCHOMY BiZGOpi He JOITyCKAEThCA.

Hapaxypaunst Tecrosux GaJiig.

3a omue sapmanHA Ne 1 — 4 mokua oTpumaru MakcuMmyM 30 6aiis, a 3a
3aprafHa Ne 5,6 — maxcumym 40 6anis. OninroBaHHs BIAIOBINI B MeKaxX 3aBIaHHs
3MIMCHIOETECS TaKMM YHHOM: 3a Ieplile IUTaHHs — 8 6amis, 3a apyre — 10 Gais i
3a Tpere nmTaHHg — 12 GaniB (mus 3aBmass Ne 1-4) Ta 3a nepmie muTaHHS — 12
Ganis, 3a Apyre — 12 Gauis i 3a TpeTe nuTanus — 16 Ganis (ans 3apmann Ne 5, 6).
Barogsi xoedillieHTH B ONIHIOBAHHI TWTaHh OB'SI3aH] 13 HOro CKIamgHicTIO. Hesgipra
BiANoOBiAL — 0 Oais.

3araneHa KiTBKiCTE TecToBuX OaiiB (T), sSKy BCTYNHHK MOXe OTPHMATH T Yac
BCTYHHOIr0 BHIIpoOyBanHs — 200 TecToBHK Haiip.

Kinericte TecToBux Gani 3a Berymue BunpoBysanus (N) po3paxOBYeThCs sIK
CyMa TeCTOBHX 0OaniB 3a BUKIFOYCHHSIM TECTOBMX OajliB 3HATMX 3a BUIPABICHHS B
apKy1ii BiAIOBiNeH.

IMoniTaka MO0 BHIPABJIEH.
3a KO)KHE BHIIPaBIEHHS 3HIMAEThCA 2 TECTOBHX OaNd Bij 3araibHO! KUTLKOCTI
TecToBUX Gaiis (T), Ky BCTYIHHK MOKE OTPHMATH Ha BCTYITHOMY BUIPOOYBAHH.

5. Cricox pexomennopaHoi Jgireparypu

1. Tosctomurkin O.l., boposuit M.O., Kypumox B.B., Kynunsxuit I0.A.
Di3uuHi OCHOBH CIIIHTPOHIKH: HaBY. NOCIOHMK. — Bunumus: Hinas-JITH, 2014, ~
500 ¢. httpy//www.library.univ. kiev.na/ukr/elcat/mew/detail.php3?7doc_id=1591856,

2. OCHOBM CHIHTPOHIKH: MaTepiany, IPUIaIK Ta MPUCTPOl: Hapy. MOCIGHUK /
10. A. Kynuusxu#t, B.B Kypumox, JI. B. Onaoneopeus, 1. 10. ITponerko.— Cymu :
Bun-so Cym/1VY, 2013. — 127 c.




hitp://www.essuir.sumdu.edu.ua/ handle/ 123456789/31807.

3. Ilpouerko LIO., Oxuonsopens JI.B. Texwonoris omepxkanss i ¢izudi
BJIACTHBOCTI IUIBKOBHX MaTepialiB Ta OCHOBM MiKpPOGIEKTPOHIKH: HaBu.
noci6uuk / 1. YO. Iporerxko, JI. B. Oxroxsopens. — Cymu: CymIV, 2020. — 231 c.

https://essuir.sumdu.edu.va/bitstream-download/123456789/77600/1/
Protsenko_Tekhnolohiia.pdfijsessionid=4F8FAIDOSFC0391 AA708DDFAA752EAS6

4. INazyxa .M., TIpouenxo LIO., Yeniko [.B. ®i3uuHi BIACTHBOCTI MIiBKOBHUX
MarepialiB MiKpO- i HAHOGNEKTPOHIKM : HaBY. MOCIGHHK: y 2-X 4. — Cymnu :
Cym1V, 2013. — 442 c.

http://essuir.sumdu.edu.ua‘handle/123456789/3409.

5. Ipouenko LIO., Yopunoyc A.M., Ilpouenko C.I. IMpunagu i metomm
JOCIDKEHHs TUIIBKOBUX MartepiainiB: Hasd. noci6.3 rpubom MOHY. — Cymu:
CymV, 2007.—198 c.

http://essuir.sumdu.edu.ua/handle/123456789/1632.

6. AsapenkoB M.O., Hexmonos LM., Bepecue B.M., BoeBoxin B.M.,
ITorpe6usak O.[., Kosryn I'.Il., Coboms O.B., YaoBHIbKHi B.I'., JIutoBuenko
C.B., Typ6in ILB., Yumkana B.O. Hanomarepianu i HaHOTEXHONOTIl: HaBH.
nocionuk. — Xapki: XHY imenmi B.H.Kapasima, 2014. — 316 c.
http://karazinbook.univer kharkov.ua/sites/default/files/fracments/azarenkov - kopiva.pdf .

7. Marepianu i KOMIIOHEHTH (YHKI[IOHANIBHOI €NEeKTPOHIKH : HABYAIBHHH
noci6uuk / JI. B. Ogronsopers, 1. M. IMasyxa. — Cymu : CyMcbKHit Nep>KaBHUN
yHiBepcuret, 2020. — 196 c.

https://essuir.sumdu.edu.ua/bitstream-download/123456789/79527/1/
Odnodvorets.pdf;jsessionid=FBCEDEF07028 BB968B0D748D42081284

CxBalieHO Ha 3aciaHHi TPUIMAaIBHOT KOMICiT.

[Iporoxon Ne \Y  Bim Ol .04.2023 p.

BinnosinaneHuii cexperap
IPUEMaIbHOI KOMicCiT I1.O. Poit

I'oroBa rpeaMeTHOT KoMiciT V///‘éf/ﬁ 0.0. Iposaenko




MIHICTEPCTBO OCBITHU I HAYKY VKPATHU
Cymcpkuil nepxaBHuUi YHIBEpCHTET

3ATBEPIKVYIO
I"onosa npuiiMansHoi xoMicil

2023 p.

EK3AMEHAIIMHE 3ABJIAHHS

BCTYITHOTO ICHTY NpH NPHIioMi Ha HABYAHHS
AJESL 300YTTA CTyneHst «XoKTop (inocodii» 31 cneniaapnocrti
105 Jlpukaagna dizuka Ta nanomaTepiaam

Bapiant Ne 6

3aedannsa 1. Disvika TBEPHOIO TiNa.

1.1 Kpatiosi Ta rBuATOBI nuciokawii. Bubepits npasunsue TBEPIKEHHS:

a) Bici kpalfoBol I FBMHTOBOT AUCIOKALIH MarOTE OTMHAKOBY IIPHPOJTY 1 OyIOBY;

b) IBHHTOBY JMMCIIOKAITIFO MOXKHA NPEJCTABHTH SIK Pe3yIbTaT 3CYBY Ha mepiof
PELTKH OfHi€] YaCTUHM KPHCTANY 110 BITHONIEHHIO JO APYIOL;

C) AMCTOKaNiHHA MOZENb MIACTUYHOT xedopmaril DasyeTscsl Ha YSIBIEHHI mpo
CKOB3aHHS NUCIIOKAITi

1.2 Crartuctuxa rasy xBasivacTuHOX:  (epMioHH. Bubepite npaBunnue

TBCPIKCHHS.
£-£, -

a) posmoain ®epwmi-Lipaka Juis exexTponis fle)=|e +1| ;

\
. - . =
b) posnonin ®epmi-Jlipaka ost enexTpoHis fe)=|e# -1

c) sHavenHs GyHkil poznoainy epwmi-Iipaka npu T = 300K JOpiBHIOE f{g) = %

1.3 ®Depomarnerusm, MOJIEKyIIsIpHe none Belica, oOMiHHa B3aeMopis,
thepomarniTHi foMerH. BUGepiTh NpaBmIbHE TBEPIIKEHHS:

a) rinotesa TWpo MoseKylspue mode Beiica NO3BOMMIA IIOSCHHTH IPUPOIY
GepoMareHTHIMY;

b) ockinekm Monexynspue mone Befica mae BiHOCHO Many BENHYUHY, TO JIHIIE
rinoTesa Ipo OOMIHHY B3a€MOMII0 MK aToMamH depomarneTuka m03BOIIE
TPABUIBHO [IOSICHUTH MPHPOTY (EepOMATHETHIMY;

c) pepomaruirui JIOMEHHU TIIOBHICTIO OI0KYIOTE IPOLIECH
HaMarHI9eHHs/NepeMarHiTYeH s (hepOMATHITHAX MaTepialis



3asoanns 2. Pizuka HaMiBIPOBiIHKUKIB. BUGepiTh NMpaBmIsHE TBEPIKEHHS

2.1 Tennonmposignicts  HamiBnpopizuukis  (HI1). Bubepith npaBuinHe
TBEPPKSHH:

a) OCHOBHMM BHECOK y Terutomposimmicts B HII naioThb HEBHPOKSHUH
CAEKTPOHHUH ra3 i (QOHOHHM, IPHUYOMY TEILIONpPOBIAHICTE MOXE 3TifCHIOBATHCDH
IIPH PyCl eJIEKTPOHIB Y JOMILIKOBIIH 30Hi;

b) TerIonpoBiAHICTE BifGYBAETHCS 3aBAIKH EPEHOCY TellIa (POHOHAMM,

c¢) y HIL, ax i y meTanax, ocHOBHHI BHECOK y TEIIIONPOBIAHICTS I0TH ENeKTPOHH
IIPOBIAHOCTI

2.2 MexaHi3MH DO3CirOBaHHS €JEKTPOHIB y HamiBnposixauxax (HIT). Bubepits
IPaBUIBHE TBEPHKEHH

4) Haliblnbllle BIUIMBAIOTE Ha PyXIHBICTH €JEKTPOHIB MPOBIAHOCTI (PO3CiIOIOTH
eNIeKTPOHH) Ti IeeKTH, SAKi yTBOPIOIOTHCS JIOKAIbHI eHEpreTHYH] piBHI;

b) enexrponn y HIT poscitoioTses mume Ha hoHOHAX;

¢) enextporu y HIT poscitoroTses muure Ha gedexrax mo [lorrki i mo ®perkenio

2.3 Enextpon-oHoHHI 3iTKHeHHA Yy HanismposimEmkax (HIT). Bubepirtb
IIPAaBHUIBHE TBEPIKEHHS:

a) IpH eneKTpoH-(oHoHHIH B3aemoxii B HII enexkTpoHm nposigHocTti i JUpPKH
B3aEMOMIIOTh 13 KBAHTAMM aKyCTHYHHX 1 ONTHYHHX KOJHBAHB KPUCTAIIYHOT
PELIITKY;

b) npu enexrpou-doHoHHIH B3aemonii B HII enexTpoHM B3aeMOMIIOTH JUIle i3
aKyCTHYHUMH OHOHAMY;

C) Hpu eneKkTpoH-GoHOHHIM B3aemoxil B HII enexTpoHy i Mipxu B3aeMOIIHOTH
JIMIIE 13 ONTHIHUMY (HOHOHAMMU

3asdanns 3. DyHKIIOHANBHA EIEKTPOHIKA.
3.1 Knacndixanis onToenexTpoHHUX Mprianis. Bubepits npaBunbHe TRepIKEHHS.

a) JI0O OCHOBHHX IPyl ONTOENEKTPOHHUX NpPMIAAiB BiJHOCATE HACTYIIHI:
BHIIPOMIHIOBAYI (CBITIIOBHIIPOMIHIOOY] Jionu i nasepu); npuiiMayi
BHIIPOMIHIOBAHHS (poTopezncropu, (oToxionn, (GoroTpaH3uCcTOPH,
(QOTOTHPUCTODPH); IIPHIALH, WO KEPYIOTh BUIPOMIHIOBAHHIM (MonymsaTOpH,
Re(IeKTOpy); Hpunajd JIa BimobpaxeHnHs iH(opmanii (immuxaropu); mprnagm
JULST ONITHYHOI 130711 — (ONTPOHM); ONTHYH] 3ariam STOBYXOYi IPHCTPOT.

b) 10 OCHOBHMX TIpYH OITOGNEKTPOHHHX NPHNAMiB BISHOCAT HACTYIIHI:
BHIIPOMIHIOBaYi (CBITIOBHIPOMIHIOIOY] Aiogu 1 nasepw); mpuitmadi CHTHaILy
(MarHiTOpe3UCTOPH, ~ MATHITONIONHM, MATHITOTPAH3KUCTOPH); npunamgm A
BinoGpaxenns indopmanii (inmxatopu); TpaH3UCTOPHA JOTiKA.

C) JIO OCHOBHHX TPyIl ONTOENEKTPOHHMX TMpPHIA[iB BiIHOCHTH HaCTYTIHI:
BHIIPOMIHIOBAY1 (JJaMITM HaKaJIOBaHHS, CBITIONIONM, Tasepy); OpuilMadi caraanin
(HAriBNPOBIMHMKOBI JIONM | TpaM3uCTOpH), IIpHIAmd JUIs BlIOOpaskeHHs



impopmanii  (iHAMKatopu Ta  iHOWKarOpHi  IaHenmi);  MAarHiTO-ONTHYHI
3anaM ATOBYIOU] IIPHUCTPOT.

3.2 Ilpumamy MardiToenexkTpoHikK: (isuuyni npuauunon  (QyHKIIOHYBAaHHS.
Bubepith npasuiibHe TBEPIKEHHS.

a) MarHiTOeNIeKTPOHIKa - ray3b eIeKTPOHIKH, AKa MPUCBIYEHa Teopil i mpakTuui
CTBOPEHHS IPHCTPOIB, WO IPYHTYIOTLCS HAa MATHITHHX sBHIUAX (HaMarHidyBaHHS,
IepeMarHiuyBaH s, PO3MarHiuyBaHH ),

b) MaruiroenexTpoHika - ramysb eleKTPOHIKH, Ka TPUCBSYeHa Teopil 1 mpakTHii
CTBOPEHHA IPHCTPOIB, UIO TIPYHTYIOThCA HA SBHIIAX EJNEKTPOMAarHeTH3MY Ta
MarsiTHO! iHpyxuil (HaMarHigyBaHMHS, NepeMardHidyBaHHS, PO3MArHIUyBAHHS
ocepip IMIyIbcHMM abo OesmepepBHMM cTpyMoM, BHHHKHeHHs EPC B
NPOBIAHKKY, AKHH PyXaeThCs, ML €K MATHITHOTO HOMs);

C) MarHiTOEeNeKTPOHiKa - raly3b €NEeKTPOHIKH, AKa IIPUCBAYEHA Teopii i IpaxTani
PO3pOBKYM MATHITHMX MaTepianiB IJIs KOHCTPYIOBAHHS NPHCTPOIB, s SKHX
TPYHTYIOE€TECA ~ HA  ABHIIAX  HaMarHidyBaHHA,  [EepeMAardidyBaHHA, i
PO3MarHiqyyBaHHs.

3.3 KOHCTPYKTHBHO-TEXHONMOTi4HI [apaMeTpy BOJOKOHHO-OINTHYHHX JIHiH
3B 513Ky. BubepiTh npaBuiibHe TBEpIKEHHS:

a) A noTpeS BOJNIOKOHHO ~— ONTHYHOTO 3B’S3KY BHKOPHCTOBYIOTH BHIUMY
YaCTHHY OITHMYHOIO CIEKTpa B Jlana3oHi HOBXKWH XBMIb Big 380 mo 780 mMm. B
OUTHYHHX BOJIOKHAX, SIKI BHIOTOBISIOTH I3 KBapLOBOTO CKJ4 3 IIOKA3HUKOM
3aJIOMIICHHSl CEpLCBHHM N, MEHIUMM 3a IIOKa’HMK 3aIOMIIEHHS OOOJOHKH N,
BUKOPHCTOBYETECS €(DEKT [IOBHOIO BHYTPIIHELOTO BiIOUTTS,

b) it noTpe6 BONOKOHHO — ONTHYHOTO 3B’S3KY BUKOPHCTOBYIOThH BUTTAMY
YaCTHHY ONTHYHOIO CIEKTpa B JIAlla30H] MOBXHHE XBUIb Bim 380 mo 780 um. B
ONTHYHUX BOJIOKHAX, $KI BHUTOTOBIITIOTH 13 KBapIOBOTO CKJA 3 IIOKA3HHKOM
3aJIOMJICHHS CEPLIEBHHM 1| Jel0 OLIBIINAM, HIX MOKa3HHK 3aJIOMIEHHS 0OOJOHKH
12, BUKOPHCTOBYETECS €(DEKT MOBHOTO BHYTPIIIHLOIO BiIOUTTSL

) Ans MOTpe® BONOKOHHO — ONTMYHOIO 3B’SI3KY BHUKOPHCTOBYIOTH HEBHIHMY
YaCTHHY ONTHYHOTO CIIEKTpa B [iana3oHi xoBxHH XBHUIb Bix 800 mo 1625 uMm. B
ONTHYHMX BOJOKHAX, AKI BHIOTOBISIOTH i3 KBapl(OBOrO CKIa 3 IOKA3HHKOM
3aJIOMIICHHS CEPLIEBUHH 1, JEeI0 OiNbNIMM, HIK MOKA3HHK 3aJIOMIEHHS OGONOHKH
112, BUKOPHCTOBYETELCS €(PEKT IOBHOTO BHYTPIIUIHBOIO BiAOHTTS.

3asdanns 4. OCHOBHU CIIHTPOHIKK Ta HAHOMATEPiany i HaHOTeXHONOT],

4.1 @ispuui 03HaKM TiranTchkoro Marairoonopy (IMO). Bubepits mpasmibhe
TBEPKECHHS.

a) isotporicts edexty I'MO (HesamexHiCTh Bif reomeTpii BUMipIOBaHHA) €
AOCTaTHEOIO (Bi3HYHON 03HAKOIO e(eKTy;



b) isorpomnmicte edexry 'MO (mesanexuicTs Bin reomerpii BuMiploBaHHS) i
MOHOTOHHE 3MEHIIEeHHS Olopy INpoBiAHMKa OpH 30UbmeHH]  iHAYKIQT
30BHIIIHBEOrO MarHITHOrO IO € o3Hakamu edexty [ MO;

c) B ocHOBi edexty I'MO nexurTe B3a€MOJiS [ENOKANTIZ30BAHHX ENEKTPOHIB
MPOBIAHOCTI 13 JIOKANI30BaHUMH IIPH YMOBI, IO pi3HMLA B IOBXHHAX BUILHOTO
mpodiry JeNoKani3oBaHWX 3 pI3HUM HalOpsMOM CHIHY II0 BifHOIUGHHIO 00
JIOKaJi30BaHOTO MarHiTHOTO MOMEHTY IIyKe HeCYyTTEBa, TOOTO At = Ay

4.2 Yapnenns npo Goronni xpucramy (PK). Bubepits npapuibHe TBEpIKEHHS.

a) OK cknagarThCs i3 KBa3i0oAHOBUMIPHHX MOBITPSHEX HAHOKAHAIE,

b) y ®K marots Micne 3puuaiini edextn [omnepa i UepenkoBa Ta 3aKOH
3afI0OMJICHHS CBITIIA;

c) ¢oronHi kpuctany — ne 2D-HAHOKOMIIO3WTH, B SKHX JI€NeKTPHYHA
IPOHHKIHBICTL 3MIHIOETECS MEPIONUYUHO, B PE3yAbTATI YOro Mae MICIe BHCOKA
JIOKal3anis ¢BiTia

4.3 VsaBnenHs 1po nanomemOpamu (HM) ta Hamoxpora (HJ). BuGepits
IIpaBHIIBHE TBEPIKEHHS.

a) HM orpumyioTe uuraxom asomysauHs Al no cknamy xopynzay (Al,Os) a6o
mussxoM OomOapiyBaHHs TEBHOTO MaTepialy NPHCKOPEHMMH iOHAaMH (T.3B.
TPEKOBI MeMOpaHu);

b) anopyBaHH SK Y IPOLECi 3aPODKEHHS, TAK | POCTY Ma€ BUIA/KOBHH XapaKTep;
c¢) HJ moxHa chopmyBaT Nuine B KopyHaosiit HM

3asoanus 5. Hanomarepiany i HaHoTexHoNOrii. Bubepits npasmibHe TBEpIKeHHSL.

5.1 OcHoBu sKicHOTO MiKpoaHanizy. Bubepith paBUIbHE TBEPIKEHHS:

a) Marepiany, ClopigHeHi i3 anMa3onogibHUM, BiIHOCATECS HiTpugy, dopign Ta
kapbimu Ti, Zr, W, Nb Ta {HIuux nepexiqHux MeTalis;

b) marepiany, criopigHeni i3 anmMazononiGHIMK, YacTile 3a BCe TeIIIONPOBi MHICTE
BiAOYBa€eThCS 3aBISAKY MIEPEHOCY Tera (QOHOHAMH,

C) IP¥ MarHETPOHHOMY OTpPUMaHHI MaTepialiB, ClOpiAHEHHX i3 aAIMA30MOIIOHAME
BUKOPHCTOBYIOTE JIHIE METalleB] KaToMH 1 peaktusHe cepejopuie Ar + C,H,

5.2 Kpucraniuga CTpyKTypa MaTepiaiiB, CIOpIIHEHUX AIMA30NOdiOHAM:

a) Matepiaiy, CIOpifHeHi i3 anMa3oNoiiGHHMH, MAIOTh KPUCTANYHY DPelriTKy
TaKy, JIK 1 GHCTHH MeTar,

b) y OunbimocTi BHNAzKiB CHHTE3 IUIBOK, CHOPIAHEHMX i3 aIMa3OIONIGHYIMY,
CYNIPOBOIKYETECS YTBOPEHHSIM HECTEXIOMETPHUHUX ab0 HamCTeXiOMETpHYHHX
cnonyk MeN, abo MeC,N,;

©) mpy BiAXMNEHHI Bix crexiomerpil y cmomykax MeN, y menmmit Gik (x < 1)
TIPH3BOAKTE O 3MEHIIEHHs OIIOpY, 5K 1 Y BUIAAKY X > 1



5.3 ®iswani BnacTHBOCTI QOTOHHUX KpHcTaniB (DK):

a) xapakrepHolo BrnactusicTio MK € cuibHa B3aemomis ceitma 3 pewritikoio 1D
CIEMEHTIB, y pPe3yNbTaTi YOro YTBOPIOEThCS ONTHYHA 30HHA CTPYKTYpa 3
ONTHAYHOIO 3a00POHEHOIO 30HOK);

b) sabopoHena onTH4YHA 30HA — Le IHTEPBal YACTOT, B SIKOMY TTOIIMPEHHS
eNEeKTPOMarHiTHIX XBIIb JEMIO 0CIableHo;

¢) y @K signocsi miemextprusi (€) i MarniTHi (1) IPOHHKIHBOCTI 3aBX 1K A0 JATHI
BEITMYHHN

3aeoanns 6. Oizuka BuMipIoBaHb. Bubepits mpaBuiibHe TBEPIUKCHHSL

6.1 Ochosu sxicHoro mikpoaranisy. SIkicHuH MixpoaHamia MoKHA 3AiHCHIOBATH,
BHKOPHCTOBYIOYH:

a) eHeproaucrepciftuui aHamzaTop 460 KPHCTAN-H(BPAKTOMET];

b) MeTon TPROX HMOMpaBoK;

C) MeToJ a-KoediiieHTiB

6.2 OcobuBocTi MikpoaHai3y IWIBOK (HOKPHTTIB):

a) y BUIaKy MiKpoananisy MmiiBok abo MOKPHUTTIB, sKi 3HAXOOATHCA Ha THAKTAMI
MO)KHA KOPHUCTYBATHCS METONOM TPEOX IIOTIPABOK,;

b) y Bunanky Mikpoaramisy naiBok aGo MOKPHUTTIB, AKi 3HAXOMSITHECS HA MAKIAM
MOJXHA KOPHCTYBaTHCS METOLOM BifHocHOT uyTauBocti I".Knidda i I'.Jlopimepa;

C) HaHOLTBII eQEeKTHBHEM METOAOM aHANi3y € MONENIOBAHHS MOMIHBIX
TPAEKTOPIA NEPBMHHNX eTeKTPoHiB MeTonoM MonTe-Kapio

6.3 Ipuxipun pobotr enexrpororpada. Judbpakuis IBrIKEX eNeKTPOHIB:

a) enekTpoHorpad BHKOPHCTOBYEThCS B pexuMi Mubpakril [UBHIKAX EIIEKTPOHIB
npy ToBLmHA 3paskis d < 200 HM i posmipax kpucTanmitie L < 100 uM;

b) emexTpoHorpad — Ie eNeKTPOHHMII MiKpockom, SK{it IPALfOE B PEXUMI
nudpaxitii exekTpoHiB;

¢) KyTH aubpaxilil MBHAKUX enekTponis 20 MaoTh penuanHy Ko 100°

["onoBa mpexmerHOT KOMiciT 0.0. Opoznenxo




CYMCBKMH OEPXKABHUMN YHIBEPCUTET Honarox 2
[udp
APKYII BIAIIOBIII
BCTYMHOIrO iCIIHTY NIPH NpuiioMi Ha HABYAHHS
QUISE 3XOBYTTH CTYMeHst «oxTop pinocodids 3i cnemiansnocti
105 «flpurnagna isnra ta nanomaTepiasm
BapianTr No
Ne Ne Ne Ne
a b C a b c b c
3ABNAHHA | DHTAHUN NHTAHHS NEHTAHHS
1 1.1 OO0 1.2 OO g 1.3 Ogd
Ne Ne a | b/l e Ne a | b | e Ne b | ¢
3ABNAHHS | MHTAHHA NHTAHHSA NHTAHHA
2 2.1 NEEEEEN 2.2 Oal O 2.3 O
Ne Ne a b ' Ne a b c Ne b c
34BAaHHA | MHTAHHA HHTAHHS BHTAHHSA
3 31 Oiglo 32 OOl 3.3 a1 g
NQ No a b c NQ a b [ Ne b C
3aBAAHHS | HUTAHHA OTaAHHSA NHTAHHA
4 4.1 OOl 4.2 HEREEEN 4.3 O g
Ne Ne a b c Ne a b C Ne b ¢
3aBJAHHS | MUTAHHSA MHTANHSA MHTAHHSA
S st |O|ojo) sz |glo|o| ss OO
Ne Ne a b | ¢ Ne a| b ¢ Ne b | ¢
3ABJAHHS | NUTAHHA MU TAHHS MHTAHHA
6 6.1 Oiglm- 6.2 D100 6.3 10

YBAT'A!l! 3apnanns MatoTh Kifbka BapiaHTis BIANOBIACH, cepe IKUX MIUE OfHH
npapuneHui. Bubepite npasunbuul, na Baiy aymky, sapiasT Ta nosnaute fioro, sk
MokasaHo Ha 3pasky. KisekicTs Bunpapaens Bnansac ua saraibHy oninky poboru!

KinbkicTs npaBuibHUX BianoBineti —

: KinskicTs Ganis 3a Hux —

Kinpkicts BUnpaenexs — ; 3us10 GaniB 3a BHIIPABIEHHS —
Benoro 6anie 3 BpaxyBannam 3HATHY — ;
I"onoea npeameTHoOT KoMiciT
(nianuc) (npisenue, ininiann)

Usnenn komicii

(nmizmuc)

(npizerwe, iniuian)

(niomuc)

(npisBuuze, iHiviang)




