








0OagHaHHS, a TAKOK OOpOOJIEHHS 1 aHAJ3 OTPUMAHUX PE3yJIbTaTIB.

CK3. 3maTHicTh aHaI3yBaTH Ta CHHTE3yBaTH MIKPO- Ta HAHOEJIEKTPOHHI CHCTEMH
[PI3HOT'O PU3HAYEHHSI.

CKS. 3natHicTh apryMeHTyBaTH BUOIP METOAIB PO3B’sI3aHHS CKJIATHHUX 3a7ad 1
npobjeM MiKpO- Ta HAHOCHCTEMHOI TEXHIKHM, KPUTHYHO OLIHIOBATH OTPHMaHI
PEe3yIbTATH TA APTyMEHTYBATH MPUHHATI PIIICHHS.

CK6. 3maTHICTP KOPUCTYBATHCA CyYaCHUMM CHUCTEMaMH TOLIYKY Ta aHaJi3y
HAyKOBO-TEXHIYHOI 1H(OpMaLlii, MPOBOJUTH NATEHTHHH TOMIYK 1 JOCII JPKEHHS Ta
BIICHIOBATH 3aXUCT 1HTEJIEKTYaIbHOI BJIACHOCTI.

CK7. 3patnicTe po3po0maTH 1 peani3oByBaTH HAyKoOBl Ta/a00 1HHOBaLiiHI
MpoekTu y cepi MiKpo- Ta HAHOCUCTEMHOI TEXHIKH, a TAKOX JOTHYHI O Hel
MiKTUCLUATITIHAPHI TPOEKTH.

P1. ®opMmymoBaTh 1 pO3B’SI3yBAaTH CKJIaIHI 1HKEHEPHI, BUPOOHIYI Ta/ab0 HayKOBI
Bamayi M Yac MPOEKTYBAaHHS, BUTOTOBJIEHHS 1 MJOCHIJUKEHHS MIKpO- Ta
HAHOCHCTEMHOI TEXHIKM PI3HOMAHITHOIO TPU3HAYEHHS Ta CTBOPEHHS
KOHKYPEHTOCIIPOMOKHUX PO3POOOK, BTLIEHHS PE3yJIbTaTiB y Ol3HEC-POEKTax.
P2. BusHauatn HampsiMu, po3poOJsiTH 1 peani30oByBaTH NMPOEKTH MOAEPHi3aLii
BUPOOHHUIITBA MIKPO- Ta HAHOCHCTEMHOI TEXHIKH 3 ypaxyBaHHSIM TEXHIYHHX,
EKOHOMIYHUX, TPABOBHX, COLIIAJTHPHUX Ta €KOJIOTIYHHUX aCTIEKTIB.

P4. 3acTocoByBaTu cremiani3oBaHi KOHLENTyaJlbHI 3HAHHS, IO BKJIOYAIOTH
Cy4acHi HayKOBi 300y TKH, a TAKOK KPUTHYHE OCMHCIICHHS Cy4aCHUX IpoOiIeM y
chepli MIKpO- Ta HAHOENEKTPOHIKH, MJISI PO3B’SI3yBaHHS CKJIAOHHUX 3a1ad
npodeci HHOI IisTbHOCTI.

P6. Po3pobnsiti BupoOM Ta KOMIIOHEHTH MIKPO- Ta HAHOCHUCTEMHOI TEXHIKH,

BpPaxOBYOUl BHMOTM OO iX XapaKTePUCTHUK, TEXHOJOrIYHI Ta pPecypcHi
OOME)KEHHs,  BUKOPHUCTOBYBaTH  Cy4acHI  IHCTPyMEHTH  aBTOMAaTH3auii
MPOEKTYBAHHSI.

P7. Po3p’si3yBaTH 3a7a4l CHHTE3y Ta aHA3y MPUIAAIB Ta MPUCTPOIB MIKPO- Ta
HAHOCHCTEMHOI TEXHIKH.

P8. 306upatu HeoOXinHy iH(pOpPMALIO, BHKOPUCTOBYIOYH HAyKOBO-TEXHIYHY
miTepaTypy, 0a3u MaHWX Ta 1HIMI JUKEpena, aHai3yBaTH 1 OL[IHIOBATH 1.

P11. TocmiaKyBaTH MPOLIECH Y MIKPO- Ta HAHOEIEKTPOHHUX CUCTEMaX, IPHIIaIax
[i KOMIIOHEHTaxX 3 BUKOPHUCTAHHSM CYYaCHHMX E€KCIEPUMEHTAJIbHUX METOMIB Ta
oOnamHaHHS, 3IIACHIOBATH CTATUCTHYHY OOpOOKy Ta aHami3 pe3yJbTaTiB
EKCIIEPUMEHTIB.

P12. Bynysatu 1 gocmikyBaTH (Pi3MUHI, MATEMAaTHYHI 1 KOMIT FOTEPHI MOAEII
00’ €KTIB Ta MPOIIECIB MIKPO- Ta HAHOEJIEKTPOHIKH.

Kro4gosi ciioBa

PosMipanii edexT, MeTamiyHi Ta HaIiBIPOBIAHMKOBI KOHIEHCATH, SIBHIIA
MEepPEeHECEHHs 3apsily, HAHO- Ta MIKPOEJIEKTPOHIKA.

dopmar Kypey OuHnil.
IIpoBenenHs nekuii, 1abopaTOpHUX POOIT Ta KOHCYJIBTALI{ ISl KPAIIOro
PO3yMIHHS TEM.
Tevu Hus. CXEMA KYPCY
Mixcymronnii

KOHTPOJIb, hopma

Icnur y xiHLi cemecTpy

MpepexsiznTn

Jlns BUBYEHHS KypCy CTyAeHTH noTpeOyroTh 0a30BMX 3HaHb y ramys3i 17 —
Enexrponika, aBTOMaru3amnist Ta €eKTPOHHI KOMYHIKALIi.
HeoOxinHi 3HaHHS 3 TakuX PO3ALNIIB MaTeMAaTUKH Ta (PI3MKH. MaTeMaTHYHHH
aHaJIi3, KIHETUYHI SIBHIIA B TBEPAUX TiJax.

HaBuaanui MeToan Ta
TeXHIKH, sIKi 0yAyTh
BHKOPHCTOBYBATHCS
X 92¢ BUKJIATAHHS

KypCy

IpesenTarii, nekii, 1aboparopHi poOOTH, OOTOBOPEHHSI, TUCKYCIi.

Heo0xigne o01aamanns

Mynetumenia, miaargopma Moodle, minarpopma MS Teams,
nporpamue 3abe3neuenns (Python, OriginLab, Excel, Word).
Bakyymuai moctu BVII-5SM Ta ycTaHOBKM HajgBHUCOKOro Bakyymy YCV-4.

KOMIT FOTEPHE




Iteppepenniiinmit  mikpockon MMM-4, m’e€30KkBapIoBl JaBayi TOBIIUHH,
cnekrpodoromerp CD-46.

Kpunrepii onintoBannst
(OKpeMO I KOKHOTO
BUY HABYAJILHOT
JiSLILHOCTI)

OuiHIOBaHHSA MPOBOIUTECS YIPOIOBK CEMECTpPY 3a S0-0aIbHOI0 MIKAJIOH.

bamu HapaxoBYIOTbCS 3a TakUMH BHIAMH poOIT 3  HACTyIHUM
CITi BBI THOII€HHSIM:

* mabopaTopHi poboTH: 66% ceMecTpOBOi OLIHKK, MAKCUMAaJIbHA KUTBKICTh OaJliB
30.

* 1Bl KOHTpOJbHI pobotu: 34% ceMecTpOBOi OWIHKH, MAaKCHMajbHa
KUTBKICTB Oais 20.

3aranom ynpoaoBxk cemectpy S0 OaiB.

Icnur mpoBOAWTHECS B MUCHMOBIH (POpPMI 3 HACTYMHOK YCHOK CITiBOECIIOK0.
Biner 3 icuty BKJIOYae B ceOe IBa 3alUTAHHS 3 MPOrPamMu JaHOTO Kypcy Ta
TECTOBI 3aBJaHHS 1 OLIHIOETHCS B SO Oanis.

KonTpoabni podoTn npoBoasitecss y popMi TeCTOBUX 3aBIaHb. AKaAeMidHa
noépouecHicTh: OUiKky€eThCsI, IO TaOOPATOPHI Ta KOHTPOJIbHI POOOTH CTYASHTIB
OyayTh iX OpHUTIHAJIPHUMH AOCITIUKEHHSMH YU MipKyBaHHSAMH. BinCyTHICTB
NOCHJIaHb HAa BHUKOPHCTaHI pkepena, (aOpUKyBaHHS JDKEpeJ, CIUCYBaHHS,
BTPy4YaHHs B poOOTy IHIDUX CTYyACHTIB CTAHOBJISITh, aje HE OOMEXKYIOTb,
NPUKJIAAA MOKJIHMBOI akazeMiyHoi HemoOpouecHOCTI. BusiBieHHS 03HaK
aKageMidHOl HemoOpodecHOCTI B poOOTI CTyAeHTa € MACTaBOKW i i
He3apaxXyBaHHHS BHUKJIQJAaueM, He3aJeKHO Big wmacmTabiB [MJariaTy d4u
IIaXPyBaHHSI.

Konni ¢popmu nopymeHHs akaaeMivHOi 1oOPOYECHOCTI HE TOJNEPYOTHCS.
JloTpUMaHHSI BUMOT TIOJIOXKEHHS PO aKaIeMiuHy JOOPOYECHICTb:
https://ipcpm.in.ua/wp-content/uploads/3.1.3-pipfk-pro-akademichnu-dobrochesnist.pdf
BinBinaHHsi 3aHATH € BAXJIMBOI CKJIaJOBOK HaB4YaHHsS. O4IKyeTbCs, MO BCI
CTYACHTH BINIBINAIOTH yCl Jiekuii Ta jabopatopHi 3aHATTA Kypcy. CTymeHTH
MarTh 1H(QOPMYBaTH BUKJAJaya NPO HEMOXIIHMBICTh BIJBIIATH 3aHSATTS.
Ctynentn 3000B’s13aHI [OTPUMYBATHCS YCIX TEpPMIHIB BH3HAUEHUX IS
BUKOHAHHS YCIX BUAIB POOIT TUCITUTILIIHA

JlirepaTypa. Jliteparypa, SIKy CTyI€HTH HE 3MOKyTh 3HAUTH CAMOCTIHO, Oy e
HaJlaHa BUKJIAa4e€M BHUKJIIOYHO B OCBITHIX LIUUIIX O€3 mpasa ii mepenadi TpeTiM
ocobam. CTyI€HTH 3a0X0UyOTECS IO BUKOPUCTAHHS TAKOXK M 1HIIOI JIITepaTypH
Ta JUKEPEI, SIKUX HEMA€e Cepesl PeKOMEH/IOBAHHX.

IMosiTuka BUcTaBJIeHHs 0aiB. BpaxoBytoTbes 6anu HaOpaHi i yac ceMecTpy,
BUKOHAHHI CaMOCTITHOT poOoTH Ta Gasu miACyMKOBOTO TecTyBaHHs. [lpu npomy
00O0B’I3KOBO BPAaXOBYIOTBCSI MPUCYTHICTb HA 3aHSTTSX Ta aKTHBHICTH CTYACHTA
nig yac JabopaTOPHOrO 3aHSTTS; HEAOIYCTUMICTh MPOIMYCKIB Ta 3ali3HEHb HA
3aHSTTS, KOPUCTYBAaHHA MOOIJTBPHUM TeJe(OHOM, IJIAHIIETOM YH IHIIUMHY]
MOOIUTBHUMU TIPUCTPOSIMH 1] Yac 3aHSTTS B LIJISIX HE MOB’I3aHUX 3 HABUAHHSIM,
CTHCYBaHHS Ta IJIariaT, HECBOEYACHE BUKOHAHHS MTOCTABJICHOTO 3aBIaHH 1 T. 1H.
KpuTtepii ouiHioBanHsi pe3yiabTatiB HedopMajbHOI ocBiTn: HapaxysaHH:
OarniB BiIOYBaEThCA 32 HAMMUCAHHS CTYJEHTOM Te€3 JOMNOBIAEH Ha KOH(EpeHMIsX,
HAYKOBUX CTaTel, y4acTb y AISUIBHOCTI HAyKOBUX I'YPTKIB, Y4acThb Y HAayKOBHX|
ceMiHapax Ta KpyIJMX CTOJIaX, KOHKYpCax, y4acTb y 3axomax He(opmaiabHO]
OCBITH 32 OTPUMAaHHsA CepTU(IKATIB NMPO NPOXOMKEHHS HABYAHHS HA PI3HHX]
OCBITHIX TUTaTGOpMax, CeMIHapax YM OHJIAMH-IIKOJAX, Kypcax Ha mpoBiaHuX T
KOMIIaHIAX 32 TEMaTUKOK HaByaibHOi auctumuiHd. Kimpkicte  Oanis
BU3HAYAETBCS BIZJCOTKOM TOKPHUTTS PE3yJIbTaTiB BIANOBIIHOI aKTHBHOCTI [0
BHUMOT pPe3yJIbTaTiB HABYAHHS 3 HABUAJIBHOI TUCIMILIIHHL.

IMuranns xo
KOHTPOJILHUX POOiT

[Mepenik nMUTaHb Ta 3aBAAHb UL IPOBENEHHSI ITiICYMKOBOI OIIHKH 3HAHb NMEBHHX|
TEM 10 KOHTPOJIBHHUX POOIT:

1. KBanrose oOMexeHHs 3akoHy Mypa.

2. OcHOBH 30HHOI 1HXKeHepii Ta iHkeHepii XBIboBUX QyHKUINA. Haarpamku.

3. HamiBIpoOBITHUKOBI CTPYKTYPH 3 KBAHTOBUMH SIMAMHU.




4. KBaHTOBI TOUYKH.

S. Po3mipHi KBaHTOBI e(peKTH B HaIli BIPOBITHUKOBUX CTPYKTYpax.

6. KBaHTOBI 0COOMBOCTI HanOap’ EPHOTO MPOXOMKEHHS EJIEKTPOHIB.

7. TyHemoBaHHS €JeKTPOHIB Yepe3 MOTEHIaIbHIH Oap’ep.

8. PesoHaHCHE TyHENIOBAaHHS KPi3b MOABIHHMI Oap’€p 3 KBAHTOBOIO SIMOKO.
0. PesoHaHCHe TyHemOBaHHs Ha Oaratodap’epHUX KBAHTOBHX CTPYKTYP.
10. BAX pe3oHacHO-TyHeNbHOTO Aioaa. IneanpHa ¢opma pe3oHaHCHOTO MKy Ha
BAX PT/I.

11. HamiBpoBiAHUKOBI NPHJIAIU 3 PE30HAHCHUM TYHEMIOBaHHAM. TpaH3UCTOp 3
JIBKC-emiTepom.

12. binonsipHi TpaH3UCTOpH 3 pe3oHaHCHUM TyHemroBaHHIM (BTPT).

13. IlonpoBUI TPAH3UCTOP 3 PE3OHACHUM TYyHEIFOBAHHSM.

14. TpansucTop 3 napajenbHUM KBAHTOBUMHU KaHAJIAMH.

15. Tapk-eexT-TpaH3uCTOP.

16. TpaH3UCTOPH 3 KBAHTOBOIO 1HTEPHEPEHLIEI0 ENEKTPOHHUX XBUJIb.

17. IloBepxHsI HAMBIPOBIAHUKIB 1 ABOMipHA KpUcTajorpadis.

18. OcobmuBOCTI €IEKTPOHHOTO TPAHCIIOPTY Y PO3MIPHUX HaIliBIPOBITHUKOBHX|
CTPYKTypax.

19. KBaHTOBa MPOBIJHICTH HaMI BIPOBITHUKOBUX KBAHTOBUX APOTIB.

20. TemnepaTypHe TaciHHS KBAHTOBAHOI IIPOBITHOCTI Y HU3KOPO3Mi pHHX
CHCTEMaX.

21. OnHOENEKTPOHHE Mepe3apsPKaHHs KBAHTOBUX TOYOK.

22. JlokampHa TyHEJIbHA CIIEKTPOCKOITISI KBAHTOBUX TOYOK.

23. [Ipunaan HamiBOPOBIIHUKOBOI HAHOENEKTPOHIKU. MaJoeneKTpOHHI Ty YHI
ATOMIL.

24. KpeMHi€BHI TPaH3UCTOP HA TIOOJUHOKHX €JIEKTPOHAX.

25. Komipka maM’siTi Ha TOOIWHOKHX [Tl pKax.

26. OnHOeNeKTpOHHA eNleMeHTapHa 6asa iHpopMaTHKu.

27. OCHOBH OZTHO €JIEKTPOHIKH.

28. KynoHiBchka Omokana.

29. KynoHiBchka npaduHa.

30. OgHOENEKTPOHHUN TPAH3UCTOP.

31. OgHOENEKTPOHHI JIOTIUHI CXEMH.

32. OnHOENeKTPOHHI KJIITHHHI aBTOMATH.

33. OOHOENEKTPOHHI €IEMEHTH 1 MaTPHULI IaMm’ SITi.

34. Cniatponika. CiHTpoHI enemMenTH iHpopMmaTuku. Pizndni 3acaau
CIIHTPOHIKH.

35. CiiHOBHH KJiamnaH.

36. CriiH-BEHTEIbHHUHA TPAH3UCTOP.

37. TyHenbHUI CIIH-BEHTEIbHUHA TPAH3UCTOP.

38. CriH-TPaH3UCTOP 3 HAMiBIPOBIAHUKOBOKO 0a3010.

39. CriiH-NIOJIBOBUI TPAH3UCTOP.

40. CHiHTPOHHI aKyMYJIITOPH.

41. HapmposiHa efneMenTa 0a3a Ha KpiOTpOHAX.

42. Tlepexonu ta epexru [[xxo3edcoHa.

43. Cksinu 3 nepexonamu JIxxozedcona. Cranmapt Bonbra.

44. MonexyisipHa eneMeHTa 0a3a cydacHOl eNeKTpOoHIKU. MoeKyIsipHa rnam'sith.
JloriuHi eeMEeHTH Ha MOJIEKYJIsUIax.

45. MonexkynsipHH TPAaH3UCTOP.

46. MonexyJsipHI KJIITHHHI aBTOMATH.

47. CTaHOBJICHHS Ta NEKCIIEKTUBU MOJIEKYJISIPHOI TEXHOJIOTI].

48. Byrumnesa enemeHTHa 0a3a iHQOPMATHKH.

49. OdynepeHu.

50. Byrnunesi HaHOTPYOKH.

51. I'paden.

52. ITonpOBI TPAH3UCTOPH Ta JIOTIUHI €JIEMEHTU HA OCHOBI BYTJTHIICBIX




HAHOTPYOOK Ta (hyIepeHiB.
53. Kommnemenrapua BHT-norika (iHBepTOp)

54. BHT ¢em-nam'sath 3 miaBat0giuM 3aTBOPOM.
55. ITonboOBI TPAaH3UCTOPH HA OCHOBI rpad)eHy.

56. ITOHATTSI KBAHTOBUX OOYHUCIIEHb.
57. KBaHTOBHIA pericTp.
58. KBaHTOBI JIOTi4HI omnepariii.
59. KBaHTOBI aJIrOpUTMH Ta KBAHTOBI OOUUCIEHHs. JleKkorepeHTH3aris.
60. di3zuvna peaizaris KyOiTa.

AHKeTy-OLIIHKY 3 METOIO OL[IHIOBAHHS SIKOCTI Kypcy Oyie HaTaHo 1O 3aBePIISHHIO

OmuryBanns
CXEMA KYPCY
dopma Jlireparypa. Tepmin
Tk Tema, mmaH, KOPOTKi TE3H miseHocTi | Pecypcn B | 3aBmanms (maboparopHa poOoTa), TOA | BUKOHAH
(3aHATTA) TaTepreTi HI
Berym 0 KIHCTHYHHX SBHIN B Texuis KIHEIb
1 |[HAHOPO3MIPHHX  MCTAICBHX  Ta (2 ron) 1,3,4,7 Berym MOTOYHOT
HAITIBI[POBIIHUKOBUX CTPYKTYpax. 0 TIKHA
Brmme po3mipHOTO  eeKTy HA Po3paxyHOK  pO3MIpHOi  3aNIe:KHOCTI S
frBuma mepeHeceHHA 3apsay B Jlekmin TCILIONPOBITHOCTI HAHOPO3MIPHHUX !
2 . . .. 1,3,4,7 . .. . TIOTOYHOT
mriskax Meram. [liaxin ®ykca{ (2 rom) METAICBHX ILTIBOK Mil (3akoH Bimemana- 0T
BoxareiimMepa. Dpanca). (Origin Lab) 2107
IAHATI3 Ta 0COOMBOCTI PO3PAXYHKY AHAT3 Ta PO3PAXYHOK KiHCTHYHHX -
3 [kiHeTHYHOTO piBHAHHA bomsivanal Jlekmisn 1.3 4.7 KOC(IiEHTIB B HAHOPO3MIPHHUX ILTIBKA HOToqLI[{OF
mpu  Omuci  KiHeTwvHux sBum y| (2 rom) *7 7 meramis (miaxig Oykca-3oHareiiMepa). 0 THKHS
HAHOPO3MIPHHX CTPYKTYPax. (OriginLab, 2D Plot) 2 rox
Bruiue B IITHBOTO PO3MIPHOTO, . .
HyTP PO3MIP OmiHka Ta pO3PaxXyHOK MDK3CPEHHOTO| .
epekT HA YMOBH IICPCHECCHHS] . . . KiHCIb
. . . Jlexkuis TYHEJFOBAHHA B IUTIBKAX MCTAJIIB
4 papsay B waiBkax metamis. [Tigxoau 1,3,4,7 . TIOTOYHOT
Masnmaca-ITlauxeca ta Atenpe-Toce (2 rom) (mzxin Masinaca-Ilankeca) O THXKHA
. (OriginLab, 2D Plot) 2 rox
[MTirmapa.
Brmus TOBCPXHECBHX]
HCOAHOPITHOCTEH — TOBIIMHM — HA| OIiHKa MDK3CPCHHOTO TYHCIFOBAHHS B KiHemb
MOBH TCPCHCCCHHS iB B i i i
5 MO epenece 3apsm . Jlexkuis 1.3,5.6 ITBKAX METAMB . IOTOUHOT
miiBkax ~ MeTamiB y  pexmmi (2 rom) (rn;:;xy:[ Tems-Toce-ITimapa) 0 THOKHS
[KTACHYHOTO PO3MIipPHOTO E()EKTy. (OriginLab, 2D Plot) 2 rox
[Tixxomm Hamba ta Bicmana.
Brus MOBEPXHEBHX]
HCOTHOPITHOCTCH  TOBIUHHH  HA . .
OriHKa TapaMeTpiB MOBEPXHEBUX| .
VMOBH ~ TIEPCHCCCHHA  3apany B . . . 9 . KiHCIb
6 . ; i 1ist 1. 3.4 7 [HCOMHODITHOCTCH B  HAHOPO3MIPHHX
ITBKAX  MCTANB Yy  PeKHEMI 3.4, . T TMOTOYHOT
. (2 Tom) mmiBkax MetaniB (miaxing Hamba)
[KBAaHTOBOTO PO3MIPHOTO €(eKTy. - 0 TIDKHA
. h . (OriginLab, 2D Plot) 2 rox
Migxomum Tecamosiua, DimmaHa-
Canerxoro Ta SHW.
[YMOBH BHHHKHCHHS Ta TICPEXOY . .
. . OriHKa TapaMeTpiB MOBCPXHCBUX| .
Bl KJIACHYHOTO 10 OaTiCTHIHOTO . . 9 . KiHCI[b
7 Jlexis 1.3 4. ¢ [HCOMHODITHOCTEH B  HAHOPO3MIDHMX|
peKUMY  TIGDEHECCHHS  3apAAY Y| 3.4, X P MOTOYHOT
haHOpOSMipHi  mBm  MeT (2 rom) UtiBKax MeTamiB (miaxin Bicmana) 0 THIKHS
\HOPO3MIP any. (OriginLab, 2D Plot) 2 rox
[Tigxix boapuMana.
OcobmBocTi B3aeMOZil CBITIA 3 .
OI1iHKa YaCTOTH IJIA3MOHHOTO PE30HAHCY| .
METaJICBUMH CTPYKTYpaMH. . ) . . . ") KiHCUp
o Jexuis B HAHOPO3MIPHHX IUTIBKA Cpibma pi3HO]
8 |ducnmeproBana, NEPKOIiHHA T4 (2 rom) 1,3,5,6 erpy ey pi MOTOYHOT
CYLLTBHL CTPYKTYPH| - ’ O TIKHS
v . PYKTYP (OriginLab, 2D Plot) 2 rox
HAHOPO3MIPHOTO KOH/ICHCATY .
[lepromAmiiHi MPOUECH B ILTIBKAX| Onmc  PO3MIPHOTO  XOAY  TPOBITHOCTI
Meramie Ta H/m TexHoxorii T4 Texuis HAHOPO3MIPHOI IUTIBKH METANy B PEXKHMI| KiHCIlb
9  |Meroam (opmMyBaHHS @ r;[/:[) 1,3,4,7 [0amiCTHIHOTO MIEPEHECCHHS 3apsIy . TMOTOYHOT
MCPKOIAMIHHOTO KJIACTCpa MCTANY (HIIFX}/I bonbimana) O THXKHA
HA ~ TOBEPXHI  JiCICKTPHYHHX] (OriginLab, 2D Plot) 2 ron




T TKJTAT0K.

Mikpo- Ta HaHOeJIEMECHTHAa 0a3d

OriHKa KIHETHIHHX TPOTICCIB y

iHQOpPMATHKH HA OCHOBI CYYACHHX Texuis HAHOPO3MIPHIH MCTANCBUX CTPYKTYpax| KiHCUb
10 |migxomiB Ta PO3MIPHHUX CTPYKTYP. @ r;[/:[) 2,4,7 |chopmoBaHEX HA TOBEpXHI IUIBOK (e|MOTOYHOT
Bakon Mypa. Krautosmii Pi3HOI TOBIIMHM. O THDKHA
[TPAH3HCTOP. (OI‘lglnLab, 2D Plot) 2 o4
HamiBrpoBiTHUKOBA Ta METANCBA . Ouizka .., KPHTHIHOL TOBIMHY i Herp
11 |HAHOCNCKTPOHIKH, SIK CICMCHTHA Jlexuis 2,4,7 [CPKOUIUHHOTO Trepexoay Y morounor
5 ’ (2 rom) T HAHODO3MIPHMX METaleBHX CTPYKTypax. .
a3a Cy4JacHHX IH(POBUX CHCTEMAX. (OriginLab, 2D Plot) 2 rox HOKHA
OmiHKa 9YaCTOTH IJIA3MOHHOTO PC30OHAHCY| .
12 CIiHTpOHHI CTPYKTYpH B sKOCTi Jlekuis 237 B HAHOPO3MIPHHX IUIIBKA 30JI0TA PI3HO] H(I;;I;?;I[{I;r
CTICMEHTIB HH(POBHX CHCTEM. (2 rom) T TOBIIMHH. 0 THOKHS
(OriginLab, 2D Plot) 2 rox
Haromma3MoHika. [MnazmonHui] . POSPAXYHOK KIHCTH'HNX TAPAMCTPIB B KiHCIb
13 T . 6asi Jexuis 5 3.4 7 [HAHOPO3MIDHHX MIiBKAX METaliB HOTOMHOL
pesonanc.  Tlpuctopoi Ha  6asi (2 rox) > 2> % 1 (QSE miaxin TecaHosiua) o
AHHOTLTASMOHIKH. (OriginLab, 2D Plot) 2 rog | O T
AHANT3 OCOOMMBOCTCH TUCICPrOBAHO] .
14 Hanmposimaa  ememcHTHA — Oasal  JIekmis 2 3 4 7 [CTPYKTYpH ITIBOK Cpi0jia HA TOBCPXHI HOTI;?{LI[{I;F
Cy4acHoOi iHpopMaTHKH. (2 rom) *77 7 |[HAaHOPO3MIPHMX MANIAPIB TEPMAHIFO. 0 THOKHS
(OriginLab, 2D Plot) 2 rox
Po3paxyHok Ta OmiHKa mHapaMeTpa
. . . 3eebeka HAHOPO3MIPHUX TUTIBOK Mifi IIPH|  Ki
[MIBuakicHA OAHOKBAHTOBA JOTiKA.| Jlekmis P P m.np. KIHCIIB
15 TIOK-orixa (2 ron) 2,3,4,7 | Hu3bKOTEMIIEPATY PHOMY TpamieHTi| IOTOYHOT
' Temmepatyp (78-90 K). O THXKHA
(OriginLab, 2D Plot) 2 rox
Byrmeuesa €JIEMEHTHA Oazal Jlexkuis KiHeLD
16 | 2,3,4,7 [MincymKroBe 3aHATTS TIOTOYHOT
iIH()OPMATHKH. (2 rom)

O THKHA




