KHUIBCbKNHN HAIIIOHAJIBHUM YHIBEPCUTET
IMEHI TAPACA ILIEBUYUEHKA

dakyJabTeT pagiopizuky, eTeKTPOHIKH Ta KOMII'IOTEPHUX CHCTEM

Kadenpa kBanToBoi pagiodizuku Ta HAHOEJTEKTPOHIKH

«3ATBEPKY IO»
Jlekan
Annpiit HETPEBA
« » 20 poky

POBOYA ITPOI'PAMA HABYAJIbHOI IUCHUILITHA

CemiHap 3 KPIOreHHOI Ta MiKPOeJIEeKTPOHIKH

rajxy3b 3HaHb
CICIIaJbHICTh
OCBITHS Mporpama
PIBEHB BHIIIOT OCBITH

BU JUCLUIUIIHU

Bukinanau:

IJISl CTY/IeHTiB

10 “IIpupoanu4i HayKu”
105 "Ilpukiiagna ¢izuka Ta HaHoMaTepiaiau"
“IIpuxkiaagna ¢izuka Ta HaHOMaTepiaan”

APYTUil OCBITHBO-HAYKOBHIl (MaricTp)

BUOipKoBa

dopma HaBYAHHS JAE€HHA
HaBuanpuuii pix 2024-2025
Cemectp 3

Kinekicts kpeautiB ECTS 3

MoBa BuKIIaJaHHsI, HABYaHHS YKpalHCbKa
Ta OI[IHIOBAHHS aHrJjilcbKka
dopma 3aKIFOYHOT'O KOHTPOJIIO 3aJIiK

lopsiuko Anapiii MuxonaitoBud, JokTop (i3.-MaT. HaAyK, JONEHT Kadeapw KBaHTOBOI

paniodi3uK Ta HAHOCIICKTPOHIKH

[Tpononrosano: Ha 20 /20 H.p.

Ha20 /20 H.p.




Po3podHuk:
lopstuko Anpapiii MukomaiioBuy, AOKTOp (i3.-MaT. HayK, AOLEHT Kadeapu KBAHTOBOI

pamiodi3uKu Ta HAHOEIEKTPOHIKU

«3ATBEP/UKEHO»

3aBigyBau Kadeapu KBAHTOBOI pamiopi3Mkud Ta
HAHOEJEKTPOHIKH'

I'. 1O. Kapmam

[IpoTokon Ne  Bif « » 20 p.

CxBaJleHO HayKOBO-METOAUYHOIO KOMICi€l0 (akynbTeTy paaioQi3uKu, €JIEKTPOHIKH Ta

KOMIT FOTEPHUX CHCTEM

IIporokon Ne BIJ « » 20 p.
I"'o;moBa HAayKOBO-METOIMYHOT KOMICIT C. I1. Paguenko
« » 20 poky.




BCTYII

1. Mera AuCHMIUIIHM — O3HAaHOMJICHHS CTY/AEHTIB 13 yciMa OCHOBHMMHM AacleKTaMU CY4acHOI
MIKPOJIEKTPOHIKH HU3bKHUX TEMIIEPATYP.

2. IlonepeHi BUMOIM 10 ONIAHYBaHHS 200 BHOOPY HABYAJIBLHOI AUCHHUILIIHHU:

HapuanbHa aucrumiina «CeMiHap 3 HAHOENEKTPOHIKM» 0a3yeThCsl Ha LUK AUCIUIUIIH pogeciiiHoi
Ta MPAaKTUYHOI MIATOTOBKH OakanaBpa, a came: “3aranpHa Qiduka”, “@izuka TBepAoro Tina”, "Teoperuyna
¢i3uka”, “/ludepennianbHi Ta iIHTErpanbHi piIBHAHHA, “MIKpPO Ta HAHOETIEKTPOHIKa™.

[lonepenni BUMoru:

1. cTyleHT MMOBUHEH 3HATU: OCHOBHI 3aKOHU Ta PIBHSHHS 3arajlbHO1 (i3UKH, (I3UKH TBEPJOTO TiIa,
(13uKK HaMIBIPOBIIHUKIB, TEOPil ENEKTPUIHUX KiJI, TEOpil TBEPAOTUILHUX HAIIBIPOBITHUKOBUX MPUIIAIiB,
KYpCYy MIKpO- Ta HaHO-EJIEKTPOHIKH.

2. CTYAEHT NOBUHEH BMITU: OyayBaTH (I3WYHI MOJENI pealbHUX ENEKPOHHUX CXEM, 3allUCyBaTH
OCHOBHI MaTeMaTW4Hi PIBHSHHS IUX MOJENEH, BMITH PO3BA3YTH Ti 3 IMX PIBHAHb, Kl JIOIYCKalOTh
aHAJIITUYHUM pO3B’SI30K, Ta OPIEHTYBAaTHCh B ICHYIOUHMX HPOTPaAaMHHUX Ta OOUYHUCIIIOBAJIbHHUX 3aco0aXx,
HEOOXITHHUX JUIS YUCEIBHOTO PO3B 3Ky TUX PIBHIHb, Ul SKUX aHAJITHYHHUI PO3B’ 30K HE € MOKIIUBUM.

3. CTyJIeHT NMOBHMHEH 3HaTH: 0a30BI OCHOBU (DI3MKH HHU3BKUX TEMIIEpaTyp Ta KPIOT€HHOI TEeXHIKH.
Bba30oBi 0OCHOBM IrpaMaTHKH aHTIHCHKOT MOBH.

3. AHOTANIi HABYAJILHOI JTUCIUILTiHN:

Buuenns aucuuiuiing «CeMiHap 3 KplOr€HHOT Ta MIKPOEJIEKTPOHIKHY J030J151€ BUBYUTU (i3HUHI Ta
TEXHIYH] NPUHIUIM CYYaCHUX EJEKTPOHHUX CHUCTeM, (QYHKIIOHYBaHHA SKUX BUMAarae MHiATPUMaHHI
KpIOTEHHMX TeMIlepaTyp, Ta $Ki 3aCTOCOBYIOThCS B HAayKOBHMX JAOCIIDKEHHSAX a00 Ha MIANPUEMCTBAX
000pOHHOT Ta aepo-KocMivyHO1 ranysi. Lle, B mepiry yepry, akTUBHI €JIeMEHTH aHAJIOTOBOI €JIEKTPOHIKHU, 110
MPaLOI0Th B MIKPOXBUJILOBOMY AianazoHi. OKpiM 1bOro, B JaHOMY Kypcl NMpHJIUIEHO yBary uugposii
€JIEKTPOHILI], JIOTTYHUM €JIEMEHTaM Ta eJIeMEHTaM IaM STi, 10 pU3HaYeHal JUId IpOBEACHHS 00UYNCIeHb B
yMOBaX KpIOTEHHUX TemmpeaTyp. Po3rmsgarorbess OCHOBUM (DI3UKM HAMIBIPOBIAHMKIB, METaliB Ta
130JIATOPIB IPU HU3BKUX Ta HaJHU3BKUX TEMIIEpaTypax, a TakoxK (DYHKLIOHYBaHHS Ta poOoui mapaMeTpu
0a30BUX €JEeMEHTIB MIKPOEJIEKTPOHHUX MPUJIaliB Ta IHTErpaIbHUX CXEM BUCOKOIO CTYIEHIO HTerparii npu
ouX TeMIeparypax. Benuky yBary OpuIUIEHO HAANPOBIAHIA eNEeKTPOHIli, 30KpeMa 3acHOBaHIM Ha
JlxocepcoHIBCHKHMX MEpexo/ax ajie TAaKoXK 1 Ha KBAHTOBUX sIMaxX, KBAHTOBUX JIPOTaX, KBAHTOBHX TOYKaX Ta
TOTOJIOTTYHUX MaTepianiax. JleTanbHO aHAI3ylOTbCS NPUHLUNM iXHBOI POOOTH HA OCHOBI KBaHTOBO-
MexaHIyHoro onucy. Ciyxadi BUBYalOTh OCHOBU KPIOT€HHOT TEXHIKU, TAaKUX SIK KPIOCTAaTH IJIsl TOCATHEHHS
a30THUX, TeNIEBUX Ta TeMIepaTyp CyOKeIbBIHIBCHOIO Jiana3oHy. BaXIMBOIO YaCTHMHOIO Kypcy €
BHCBITJICHHS SBHILA LIYMIB B KPIOT€HHUX €JIEKTPOHHUX MPHUCTPOSIX, palifiauiiiHi epekTH y BiIHOBIIHUX
HaIIBIOPOBIIHUKOBUX CTPYKTYypax Ta NUTAHHA iXHbOI HamIMHOCTIL. Po3risiHyTO Cy4yacHi Ta NepCleKTHBHI
KpIOTEHHI eJIEKTPOHHI IPUCTPOI IS peaizanii KBaHTOBUX OOUHCIIEHb.

4. 3aBaaHHs (HaBYAJbHI 1iJTi):
l. Hapatu ocHoBHI BigomocTi 3 Kypcy «CemiHap 3 KpIOI€HHOI Ta MIKPOENEKTPOHIKN», SKi
CKJIaJaloTh BAXJIMBY YAaCTUHY 3arajbHO-HAYKOBOI MIATOTOBKM MaricTpa 3a creuianbHicTio «llpuknanna
¢i3uka Ta HAaHOMAaTEPIATNY.
2. Hanati oCHOBHI 3HaHHS 3 Teopii KPIOT€HHUX EJEKTPOHHUX MPHUJIAAIB, MPAKTUYHUX ACHEKTIB
KpIOTeHHOT TEeXHIKM Ta il 3aCTOCyBaHHA Ul 3a0e3leueHHs HEOOXITHMX YMOB pOOOTH cCrewLiani3oBaHUX
MIKPOEJIEKTPOHHUX CXEM.
3. HaBunTu 3aCTOCOBYBaTH 3HaHHS B Taly31 KPIOT€HHOT TEXHIKH Ta MIKPOETIEKTPOHIKH Y MOJATBIINX
BJIACHUX HAYKOBMX IOCII[DKEHHSX, a TaKoX Npu po3poOIli Ta eKcruryaTtamii MpuiIajiB KpIOTeHHOi Ta
MIKPOEJIEKTPOHIKM Ha BUPOOHHMITBAX Ta MiAMPUEMCTBAX, KOHCTPYKTOPbCKUX OOpO 1 T.1I.
4. HaBunTé mpoayKTHBHOI KOMYHIKalli OTPUMaHMUX 3HaHb Ta Pe3y/IbTaTIB JOCIIIKEHb, PO3POOOK,
TOLIO, K Mepel ayAuTopiero (axiBLiB TaK 1 Mepe]] 3arajbHOI0 aAyIUTOPIEI0 CTEHKXOIepiB — YKPaiHCKbOIO
Ta aHTIIICHKOI0 MOBaM, B 3aJIKHOCTI BiZl poO040i MOBH 3aX0y, 3ycTpidi, KOH(pepeHii, To1Io.



3a0e3reyeH s TOCATHEHHS KOMIIETEHTHOCTEH:
3K 1. 3naTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAII3Y Ta CUHTE3Y.;
3K 2. 3aaTHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIAX.;
3K 4. 3aaTHicTh CHUIKYBaTHCA JAEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 TUCbMOBO.;
3K 6. HaBuuku BuKOpUCTaHHS 1H(POPMAIIMHUX 1 KOMYHIKALIHHUX TEXHOJOTIH. ;
3K 8. 3naTHICTh BUUTHUCS 1 OBOJIOIIBATH CYYaCHUMH 3HAHHIMML.
3K 9. 3naTHicTh 10 MOMIYKY, 00poOIeHHs Ta aHami3y iHdopMarlii 3 pi3HUX HKEpelL.;
3K 11. 3naTHICTh MpaltoBaTi B KOMaH/IL.;
3K 12. HaBuuku MXOCOOHCTICHOI B3a€MOIL. ;
3K 13. 3naTHICTH MpalfoBaTH aBTOHOMHO. ;

@®K 1. 3garHicTh OpaTu ydacTh y CKJaJaHHI 3allUTIB HAa BUKOHAHHS HAyKOBHX Ta HayKOBO-TEXHIYHUX
MPOEKTIB, B TOMY YHUCIIi 1 MDKHAPOJHUX.;

O®K 8. 3parHicTh OpaTtu y4acTh y (OpMyBaHHI 3allUTIB IIOJIO MaTepialbHO-TEXHIYHOTO 3a0e3MedeHHs
IOCIIIKEHD.

@K 9. 3parHicTh 10 NOCTIMHOTO MOrNMMOJIEHHS 3HaHb B Traily3l NpUKIagHOi (i3UKH, IHXKeHepii Ta
KOMI'FOTEpHUX TEXHOJIOTIH. ;

@®K 12. 3naTHICTh BUKOPUCTOBYBATH 3HaHHA Mpo (i3MUHY HIpUPOy OO'€KTIB y poOOTax MO CTBOPEHHIO
HOBHX NPUJIAJIB, anlapaTypu, oOIaJHaHHA, MaTepialiB 1 peYOBHH, 30KpeMa, HAaHOMaTepialiB.;

@K 13. 3naTHicTh OpaTH y4yacTh y poOOTax 31 CKJIaJJaHHS HayKOBHX 3BITIB Ta y BIIPOBA/PKEHHI pe3y/bTaTiB
MPOBEICHUX JOCIIKEHb Ta PO3pO0OK.;

OK 14. 3patHicts OpaTH ydacThb y poOOTI HaJ IHHOBAIIMHUMH HPOEKTaMH, BUKOPUCTOBYIOUM 0a30Bi
METOIX IOCTIIHUIILKOL JISIIBHOCTL.;

S. PesyabTaTn HaBYaHHS 32 JMCHHUILIIHONO:

Pesynprat HaBuanns (1, 3HaTH; 2, BMITH; . | MeToau omiHIOBaHHA Ta Bincorox y
. . . . . . ®dopmu (Ta/abo MeToaH i N . . 7.
3, KOMyHiKais; 4, aBTOHOMHICTD Ta BiANIOBiTaJIbHICTB) . MOPOTOBUI KpHUTEPiit MiJCYMKOBiit
TEXHOJOT]) BUKJIaJaHHA 1 . .
Kon OIliHIOBaHHS (32 OLIHIII 3
Pesynbrar HaBUaHHS HaBYaHHS . . .
HEOOXiJHOCTI) JUCUHUILTIHA
. JIOIOBI/I CTYIEHTIB 3
MIPAKTHYHI 3aHATTSA 3 b
o BUKOPUCTAaHHSM
BUKOPHUCTAHHAM MEIIHHUX oo
1 CTYJIEHT [IOBUHEH 3HATH: . MEOIHNX Ta 10 45
Ta JUCTAHLIAHUX o
. JIHCTAHLIHHUX
TEXHOJIOr1i o
TEXHOJIOrii

3aranbHi OCHOBH (Pi3MKM HU3BKHX TEMIIEPATyp B
TBEpAUX TinaX; AHIIIOMOBHY TEPMIiHOJIOTIIO
(HaykoBy Ta TeXHi4Hy) B Tamy3i ¢i3uku
HU3BKHX TEMIIEPaTyp

1.1

bazoBi migxomm OO OOYHCICHHSA (I3HIHHX
1.2 BJIACTUBOCTEIl HAIIBIPOBIOHUKIB B Aiamna3oHi
KpIOTeHHUX TeMIepaTyp

OcHoBHI poboui mapaMeTpu
1.3 MiKpPOMiHIaTIOPH30BaHUX €JIEKTPOHHUX
[pWIAAiB IIPU HU3bKUX TEMIIEpaTypax

OCHOBH KpiOT€HHOI TEXHIKH, IO IPAIIoE B
1.4 pi3HHX [iama3oHaX: a30THOMY, Teli€BOMY Ta
CyOKeIbBiHICHKOMY

OCHOBHI THIH KPiOTE€HHUX MiKPOXBHIBOBHX

1.5 .
AKTMBHHUX €JIEKTPOHHMX MPUIAAiB

Di3nyHM TPUHLIHKII Ai{ Ta TUIOBI
1.6 XapaKTepUCTHKH OCHOBHMX ITPHIA/iB
HaAMPOBiAHOT eNEKTPOHIKH

. OMOBI CTYIEHTIB 3
MIPaKTHYHI 3aHATTS 3 a AL CTYIL

- BHUKOPHUCTAHHSIM
. BUKOPHCTAHHSIM MEIIHHUX .
2 CTYJIEHT [TOBUHEH BMIiTH: . MeIHUX Ta 1o 45
Ta JUCTAHIIHHUX .
. JIICTaHIIMHUX
TEXHOJIOTiH oy
TEXHOJIOTT i

BynyBaTn exBiBaJICHTHI CXEMH €IEKTPOHHUX

2.1 . .
MIPpUIaa1B, MO HPAIOI0Th B KPIOT€HHUX YMOBAX

29 Po3paxoByBaTH piBeHb IIYMiB Ta IPaHUYHI
) YaCTOTH pOOOTH AKTHBHHUX EJICKTPOHHUX MPUIIAIIB




TP TEMITEpaTypax PiKOro a3oTy Ta Telliio

BusHauaTy TertoBmit GamaHC iHTErPaTBHIX
€NEKTPOHHUX MPIIIAJiB BUCOKOTO CTYIICHIO

2.3 ) .
iHTerparmii, mo G yHKIIOHYIOTH B yMOBax
aKTUBHOTO KPiOT€HHOTI'0 OXOJIODKEHHS
. OIOBiJIi CTYICHTIB 3
TpaKTUYHI 3aHATTS 3 A M CTYA
o BUKOPHCTAHHAM
R BUKOPHCTAHHAM MeTiHHIX .,
3 KOMYHiKanis: . MeniifHuX Ta 10 5
Ta AUCTAHMIHHUX .,
o JACTaHI[IHHIX
TEXHOJIOT1H o
TEXHOJIOT1H
3maTHICTh e)EKTUBHO JOHOCHUTH BIIACHY IYMKY IO
31 criBOeCimHUKA IIiJ 9ac JUCKYCii 3 HayKOBO-
’ TEXHIYHOI TEMATHKH, B T.4. aHTTIIHCHKOI MOBOIO
IIPH CIILIKYBaHHI 3 KOJIEraMu 3 iHIKX KpaiH
31aTHICT 0 KOPENbOBAHOTIO JOKIIAJaHHS 3yCHIIb
39 ITiJ1 9ac BUKOHAHHS MacIITaOHUX BUPOOHUINX
' KOMAHJHHX IIPOEKTIB B Tary3i KpioreHHOI
CIIEKTPOHHOI TEXHIKH
. OIOBiJli CTYZICHTIB 3
IpaKTUYHI 3aHATTS 3 A A CTYA
o BUKOPHCTAHHAM
. . . . BUKOPHCTAHHAM METIHHUX .,
4 ABTOHOMHICTB Ta BiiMOBinaIbHiCTD: . MEIiHHIX Ta no 5
Ta AUCTAHIIHHUX .
o JUCTaHIIHHIX
TEXHOJIOT1H .
TEXHOJIOT1H
3maTHICTh 10 IHAMBIAYaIbHOI pOOOTH 32 BIACHOIO
HAYKOBOIO TEMATHKOIO, B T.4. IO POOOTH 3
4.1 AHTIIOMOBHOIO TEXHIYHOIO JOKYMEHTALI€IO0 10
KPIOI'€HHOTI'0 €KCIIEPIMEHTAIEHOr0 00J1a{HAHHS
IIPOBiTHAUX CBITOBHX BUPOOHUKIB
30aTHICTB O CAMOCTIHHOTO MOIIYKY HAyKOBO-
49 TEXHIYHHX ITyOiKanii IPUCBIICHUX (i3HIHIM

IPUHIAIAM ()yHKI[IOHYBAHHS KPiOTCHHHX
CIIEKTPOHHUX IPIIIA/IB

6. CniBBiiHOIICHHSI pe3yJIbTATIB HABYAHHS JUCHHMILIIHH i3 IPOrPAaMHHMH Pe3yJIbTATAMH HABYAHHS:

IIporpamui pe3yJ1bTaTH HABYAHHS

Pe3y.]'ll>TaTl/I HABYAHHS JUCIUILIIHH

1.1

12 |13 |14 |15 1.6

2.1 | 22 23| 3.1

3.2

4.1 | 42

[PH 1. I'muOoki 3HaHHA B Tamy3i Cy4acHOL
npuKnagHoi (Gi3ukd i (iU HaHOMAaTepianiB

+ |+

+ +

ITPH 2. Po3yMmiHHS TE€XHONOTIH Ta TEOPETHIHUX
Ta EKCIEePUMEHTAJIbHUX METOMIB IOCHiIKEHHS
BIACTUBOCTEll PEUOBHUH i MaTepianiB

TIPH 4. 3xaHus iH03eMHOI MOBH.

I[IPH 5.
€KOHOMIYHHX OCHOB CYYaCHOT'O CYCIIJIbCTBA.

3HaHHs  eTHYHHX Ta  COILlaJIbHO-

I[IPH 6. 3naxomutu i aHami3yBaTd HAyKOBO-
TEXHIUHY
BHUKOPHUCTAHHAM
TEXHOJIOTi

inpopmamito 3 Ppi3HEX mKepenr 3
cydqacHHX  iH(opmaniitHuX

ITPH 10. OuiHroBaTé BaXXJIMBICTh MaTepiaiB IS
JNOCSTHEHHS LUTeH HAayKOBOI'O HOCIIIKCHHA B
ramy3i IpuKIagHoi (i3ukn

I1PH

12. IarepnperyBaTH HayKOBO-TEXHIUHY
iHdopmarmiro.

ITPH 13. IlpencraBiaty i 3axumaté OTpUMaHi

HAayKOBi 1 TpaKTH4HI pe3ymbTaTH B YCHil Ta | +

MHUCBMOBIH (opMi.

I[IPH 14. BuxopucTOBYBaTH CydYacHi METOOH 1

TEXHOJIOT1i HAyKOBOI KOMYHiKalii ykpaiHCbKOrO | —+

Ta 1IHO3EMHMMH MOBaMH

IMPH 15. Po3pobnsatn Ta (opmMymoBaTH CBOI
npodeciiHi
aprymentyBati s Qaxosoi
aynuTopii.

BACHOBKM  Ta  PO3YMHO  iX

Ta HepaxoBoi

ITPH 16. OpraHi3oByBaTH pe3yJIbTaTHBHY POOOTY
THIMBITyaJIBHO 1 SIK WIEH KOMaH/IH.




MMPH 18. Po3s'sByBaty CcKIamHI HAyKOBI,
JIOCTITHULBKI Ta IMKEHEPHO-TEXHIYHI 3amadi B

obmacti mpukimanHOoi  Qismkm  Ta  Qi3uKH + + + + +
HaHOMATepialiB, fAKi BHMAralTb IONIHOIEHHUX
3HaHp y  Ta;y3l  Gi3Wkm,  MaTeMaTHKH,

KOMIT'FOTEPHHUX TeXHOJIOTIH.

7. Cxema ¢popMyBaHHSA OLIHKH

7.1. ®opMu OLiHIOBAHHS CTY/AEHTIB: PIBEHb JOCSATHEHHS BCIX 3allJJaHOBAaHUX PE3yNbTaTiB HAaBYaHHS
BHU3HAYA€ETHCS 32 Pe3yJibTaTaMU HAITMCAHHS MUCHbMOBUX KOHTPOJIbHUX poOiT. BHECOK pe3ynbTaTiB HaBYaHHS
y HiZICYMKOBY OIIIHKY, 32 YMOBH iX OIIaHyBaHHS Ha HAJIEKHOMY PiBHi:
pe3ynbraty HaB4aHHs 1.1 — 1.6 [3HanHsA] — 10 45 %;
pe3ynpTaT HaB4aHHA 2.1 — 2.3 [BMiHHs] — 10 45%);
pe3ynpraT HaB4aHHA 3.1-3.2 [komyHikanisi] — 10 5%;
pe3ynpTaT HaB4aHHA 4.1-4.2 [aBTOHOMHIicTB Ta BiINOBiAaJbHIcTB| — 10 5%;

@®opMH OLIIHIOBaHHS CTY/IEHTIB:
ceMecTpPOBe OL[iHIOBAHHS: KOHTPOJIb 311IHCHIOETHCS 32 TAKUM IIPUHIIUIIOM.
1. YcHa 0moBiIb CTY/IEHTA aHTITIHCHKOI0 MOBOFO B aKajieMivHii rpyri 3 TeM 1-5 (mucemoBo): PH 1.1-3, PH 2.1,
PH3.1,PH4.1 — 30 Gauis.
2. YcHa JIOTIOBi/Ib CTYJICHTA aHTIIIMCHKOI0 MOBOIO B akajeMiuHii rpyii 3 TeM 6-10 (micemoBo): PH 1.4-6, PH
22-3,PH3.2,PH4.2 — 30 Gais.

nigcyMkoBe oniHoBaHHs (y ¢opmi 3aiiky): ¢opma 3aiiky — DMCbMOBO-ycHa. Bchoro 3a 3aiik MoXHa
otpumatu Big 0 mo 40 GaniB. YMOBOIO NOCATHEHHS MO3UTHBHOI OI[IHKM 32 JAUCHIUIUIIHY € OTPUMaHHS HE
MeHIII HiK 60 0aniB, mpu 1IbOMY, OIlIHKa 3a 3aJ]IK He MOke OyTH MeHIIow 24 faJiB.
YMOBH JONYCKY /10 MiICYyMKOBOI0 3aJiKy: YMOBOIO JIONIYCKY JI0 3aJIKy € OTPHUMAaHHS CTYICHTOM
CyMapHO HE MEHIIIE, HDK KpUmuuHO-po3PaxXyHKoGUli MiHIMym 3a cemecTp — 36 6aiB.

7.2. Oprani3zanisi OHiHKBAHHA:
Oyintosanns 3a popmamu KOUmMpoaio:

CemecTpoBa poboTa - - Kirekicts Gais -
Min. — OaniB Max. — 6aniB

1-a nonoBinp CTyneHTa AHTJIHCHKOI0 MOBOKO 18 30

B aKaJIeMIuHid rpymi

2-a I0NIOBIb CTyneHTa AHTJIHACHKOI0 MOBOKO 18 30

B aKaJIeMIuHid rpymi

Opienmosanuii epagix oYiHIOBaAHH:

OpieHTOBHU TIEPIO IS 3AIHCHEHHS BIIIOBIAHOT

®dopma OIiHIOBAHHS .
(hopmH OLIIHIOBAHHS

1-a mONOBiIp CTyEHTA B aKaIeMIuHii rpymi BEPECEHb-)KOBTEHb
2-a IONOBI/b CTY/ICHTA B aKaJIeMIuHil Ipyrii JKOBTEHb-JIUCTONA]
3aitik I'pyJEHb
Pospaxynox banis, sixi ompumyroms npu ycniwHin 30a4i 3a1iKy:
3HAYEHHS Cemectp 3anik ITincymkoBa o1fiHKa
MiniMyMm 36 24 60
Maxkcumym 60 40 100
7.3. llIkana BiAMOBIAHOCTI OLIHOK
Ominka (3a HarioHaIbHOIO 1mKanoro) / National grade Pisens mocsruens, % / Marks, %
3apaxoBano / Passed 60-100%
He 3apaxoBano / Fail 0-59%




8. CTpykTypa HaBYAJBLHOI (UcOMILTIHN. TeMaTHYHNI NJIAH MPAKTUYHHUX 3aHATH

HasBa temn

YV ToMy 9HCIi - KiTBKICTh TOAWH

Jlekii

Ceminapu

CamocriiiHa pobora

@di3uKka KpeMHil0 TMpPU HUZBKUX TeMIepaTypax.
HaykoBuii CIOBHUK — aHTJIOMOBHA TEPMIHOJIOT1s
B rany3i ¢i3uku HU3BKHX TeMIEpaTyp.

AcnekTH HallHHOCTI eJIEKTPOHHMX MpHUJIaIiB Ha
OCHOB1 KPEMHIIO MPU KPIOTEHHUX TeMIlepaTypax.
Innenepuuit CIIOBHHUK — aHIIOMOBHA
TEPMIHOJIOTIS B rajy3i KpIOT€HHUX €JIeKTPOHHHX
NpUIaIiB.

Pamianiiini  edexTH Ta ImyM B KPEeMHIEBHUX
CJIEKTPOHHUX  TNpWiIajgax  [OpU  HaJHU3bKHUX
TeMIepaTypax

KpioreHHi enekTpoHHI TpWIag Ha  OCHOBI
TETEPOCTPYKTYP Ta 0araTOKOMIOHEHTHHUX
HaMIBIPOBIIHUKIB

Kpiorensi ¢poroaerexropu

EnemenTHa 6a3a HaANpPOBITHOT €NEKTPOHIKH

MiKpOoXBHJILOB1 KPIOTE€HH] €JI€KTPOHHI MPUIIAIH

OCHOBU  KpIOT€HHOI TEXHIKM OXOJOKYBaHHUX
€JIEKTPOHHUX MNPWIAAiB. |HXKEHepHUH CIOBHUK —
aHIJIOMOBHA TEPMIHOJIOTI B Taly3l TEXHOJIOTIH
OJlepKaHHs HU3bKUX Ta HATHU3bKUX TEMIIepaTyp.

CroenianbHi  KpIOGNEKTPOHHI  HpuWiIagd s
MIPOBEICHHS KBAHTOBUX OUMCIICHb
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BucokxoremnepaTypHi HaANPOBITHUKHN B KPIOTreHHIN
MIKpoeneKTpoHini. HaykoBo-iHXXeHEepHU CIIOBHUK
— aHIJIOMOBHA TEPMIHOJOTIA B Tany3i (i3uku i
TEXHIKW HaJMpPOBIAHOCTI.

Bcnoro

28

61

3araneHuit oocsr 90 rox., B TOMY YHCIII:

Ceminapu 28 rox.
Koncynpramii 1 ron.
Camocriitna po6ora 61 roa.




9. PexomeH10BaHi JiTepaTypHi Jxkepeia:

OcHoBHI zKepesa:
1. E.A. Gutierrez-D., M.J. Deen, C. Claeys. Low Temperature Electronics: Physics, Devices, Circuits,
and Applications. — Academic Press, 2001. — 964 pp.
2. T.M. Flynn. CryogenicEngineering. — Marcel Dekker, 2005. — 890 pp.
3. T.T. Heikkila. Transport and Fluctuation Phenomen at Low Temperatures. — Oxford University Press,
2013. — 279 pp.

JonaTkoBi qxepena:

1. H. Zhai. Ultracold Atomic Physics. — Cambridge University Press, 2021. — 300 pp.

2. V. Polushkin. Nuclear Electronics with Quantum Cryogenic Detectors. — John Wiley & Sons Ltd,
2022. —429 pp.

3. 1.D. Hidary. Quantum Computing: An Applied Approach. — Springer Nature Switzerland AG, 2021. —
422 pp.

4. Jlns miIroTOBKY JIOTIOBiIEH CTYAEHTH OAEPKYIOTh Bl BHKJIaJaua akTyallbHI MaTepiaji HEIoJaBHIX
(Ha neHp nonoBil) myOmikalii aHTIICHKOI0 MOBOIO B IIPOBIAHUX MDKHAPOTHUX (PaXOBUX BUAAHHSX.



