JlompaTok 4

MinicTepcTBO OCBiTH i Hayku YKpaiHu

XapkiBchkuii HaLllOHANBHUM yHiBepcuTeT iMeni B. H. Kapasina

Kadenpa Teopernunoi disuxu imeni akanemika I.M.midpmmns

“SATBEPKYIO”
Jekan pakynbTeTy (IMpEKTOp HABYATILHO-

POBOYA ITPOTPAMA HABYAJIBHOI JUCIIATTIIIHA
«JIokaizamisi Ta Me30cKomiKa

(Ha3Ba HaBYAJIBHOI AUCLIMILTIHH)

piBeHb BULIOI OCBiTH mepiuuii (6akanaBpchkuii)

rajry3b 3HaHb 10 ITpuponsuyi Hayku
(mubp i Ha3Ba)

CIIeLiaIbHICTh 104 — ®i3uka Ta aCTPOHOMIst

(ummdp i Ha3Ba)
OCBITHS porpama “®izuka”

(mudp i Ha3Ba)
crieriamizanis

(mudp i Ha3Ba)
BHJI JUCLIUILTIHA 3a BUOOpPOM

(o60B’a3K0Ba / 32 BUOOPOM)
baxynsTer GbizuuHwmit

2026 / 2027 naB4abHHUM pik



IIporpamy pexomennoBaHo 10 3aTBepmkeHHs BueHoo pajgoio ¢izr4HOrO (akynsTeTy

“27 » 08 2026 poky, nporokon Ne 10

PO3POBHHUKH ITPOT' PAMU:
Hemuenxo Kocrsnrun Exyaprosuy, JOKTOP (hi3HKO-MaTeMATHIHHX HAYK, Ipodecop

IIporpamy cxBaneHo Ha 3acinanni kabenpu
TEOPETUYHOI (i3uKH imMeHi akanemika. M. Jlibmmus

IIporpamy cxBaneHo Ha 3acinaHHi kadenpy TeopeTHyHOI disuky imeni akanemika I.M.JTidmmus

IIpotokon Big “ 26 > 08 2026  poky Ne 1

3aBigyBay kadeapu  TeopeTHYHOT

_ Pamball

T (mpi3BuLIe Ta iHiLiamH)

IIporpamy noromxeHo 3 rapaHTOM OCBiTHBOT pOrpamu

disuka (cneuianbHicTs 104 — dizuka Ta acTpoHOMis)
Ha3Ba OCBITHBOI POrpamMu

I'apanT oceiTHBO1 (IpodeciitHoi/HaykoBoT) Iporpamu
(xepiBHMK npoekTHOT rpymu)  Jlasopenko O.B.

Jlazopenko O.B
n (npi3BHIeE Ta iHiMiaIH)

Iporpamy noromkeHo METOIMYHOIO KOMICI€I0
dizuuHoro dhakynerery
Ha3Ba (GaKy/IbTeTy, /I 3100yBaYiB BUIIOI OCBITH SKOTO BHKIIAJA€THCS HABYATIBHA JUCIAILUTIHA

IIporokon Big “ 26 ” 08 2026 pokyNe 9

T'omoBa MeTogu4HOT KOMiciT dizuuHOrO dhakynerery

_Jlazopenko O.B
i (mpi3BHINE Ta iHiLiaMK)




BCTYII

[Iporpama HaB4YaIbHOT AUCIUILTIHY «JIoKai3alis Ta Me30CKOMiKa» CKIIaJIeHa BIMOBITHO
JI0 OCBITHBO-TIPO(ECiifHOT (OCBITHBO-HAYKOBOT) MPOrpamMH MiATOTOBKU MEPIIOTO PIBHIO BHIIO]
OCBITH — TIepmInid OakanaBpchbkui, cremianbHocTi 104 — hizuka Ta acTpoHOMISt OCBITHS Iporpama
— (¢i3uka

1. Onuc HABYAJIBLHOI TUCIUTLIIHA

1.1. Mera BUKIIaIaHHSA HAaBYAILHOI JUCITUIUIIHA

Meror0 BUKIAAaHHA HaBYaJIbHOI auciuIuiiag < JlokaJizamissi Ta Me30CKoImiKa €
OTPUMAaHHS CTYACHTAMH TEOPETHMYHUX 3HAHb B Taly3l BHUBYCHHS PE3MCTHUBHUX EJICKTPOHHHX
BJIACTUBOCTEH MeTaJliB ME30CKOIMIYHHUX PO3MIipiB IPU HU3bKUX TEMIIEpaTypax.

"

1.2. OCHOBHI 3aB/IaHHS BUBYEHHS TUCLAIUIIHA

—copmyBatu y CTyIAeHTIB (i3W4YHI YSBIEHHS IIOAO OCHOBHHMX KBaHTOBO-MEXaHIYHUX
3aKOHIB, SIKi OOYMOBIIOIOTH ICHYBaHHS JIOKadi3almii 1 ME30CKOMYHUX e(PEeKTIB y MeTaleBUX
3pa3Kax MajJoro po3Mipy IpH HU3bKHX TEMIIEpaTypax

—PO3TJISIHYTH OCHOBHI €KCIEpUMEHTaNbHI (hDaKkTH, SIKi MATBEPANIN TEOPETHYHI i7el y wii
raiy3i KBaHTOBOI (pi3MKH MeTalIiB.

—O03HAOMUTH CTYJEHTIB 3 NMPAKTHYHHUM BUKOPHCTAHHSIM BKa3aHUX €(EKTIB y MIKpoO- i
HAHOEJICKTPOHILI].

1.3. KinbkicTs kpeauTis — 9.

1.4. 3aranpHa KiIbKicTb rogud — 270.

1.5. XapakrepucTrka HaB4aIbHOI JUCIUIUTIHA

3a BubopoM
Jlenna hopma HaBUaHHS \ 3aoyHa (AucraHiiHa) popma HaBYaHHS
Pix miaroroBku
4-it \ i
Cemectp
7-it \ -it
Jlexmii
64 rogx. \ TOJI.
[IpakTuyHi, ceMiHapChKi 3aHITTS
] TOJI.
JlaGopaTopHi 3aHITTS
96 rox. | ro/.
CamocriitHa po6oTa
110 ron.
(10 roa. Ha miArOTOBKY 110 2-X TOJI.
KOHTPOJIbHUX POOIT)

[HnuBinyanbHI 3aBIaHHS

He nepe;[6aqui HaB4YaJIbHUM IIJIAaHOM

Ex3amen

1.6. Ilepenik KOMIIETEHTHOCTEH, O GOPMYE JaHA TUCIUILTIHA
Cohopmysamuy cmyoemies maxi 3aeanvhi komnemenmuocmi (3K)
31aTHICTB 10 aOCTPAKTHOTO MHUCICHHS, aHai3y Ta cuutesy (3K-1).

* 3JaTHICTh 3aCTOCOBYBATH 3HAHHS y IPAaKTUYHUX cUTyarlisx (3K-2).



* HaBuuku BUKOpHCTaHHS iHGOpMAIiHKUX 1 KOMyHIKaIliitHuX TexHoorii (3K-3).

* 3paTHiCTh OyTH KpUTHYHHM 1 camokpuTiHuHuM (3K-4).

* 3parHicTh npuiiMaTH 00rpyHTOBaHI pimenns (3K-5).

* HaBuuku mixkocooducticHoi B3aemoii (3K-6).

* 31aTHICTH OILIHIOBATH Ta 3a0e3MeuyBaTH SKIiCTh BUKOHYBaHUX pooiT (3K-8).

* Bu3sHauveHICTh 1 HAMOJICTJIMBICTD II0I0 MMOCTABJICHMX 3aB/IaHb 1 B3sTHX 000B’s13KiB (3K-9).

* 3IaTHICTH CIJIKYBAaTUCS JEPKABHOI MOBOIO K YCHO, Tak i muchMoBo (3K-12).

* 3JaTHICTH CIIJIKYBAaTUCS 1HO3eMHOIO MOBOIO (3K-13).

* 3HaHHA 1 PO3YMIHHS TEOPETUYHOTO Ta EKCIIEPUMEHTAJIBHOIO 0a3ucy cydacHOi (i3WKd Ta
actponowmii (PK-1).

* 3JaTHICTH TpaIfoBaTH 13 HAYKOBUM OOJIAJJHAHHSAM Ta BHUMIPIOBAIBHUMH TPHIIAIAMHU,
00pOOIIATH Ta aHATi3yBaTH pe3yybTaTH JociikeHb (DK-4).

* 31aTHICTH BUKOHYBaTH OOYHMCIIOBAIbHI €KCIIEPUMEHTH, BUKOPUCTOBYBAaTH YHCEIbHI METOIU
JUTs pO3B’sI3yBaHHS (DI3MYHUX Ta ACTPOHOMIYHUX 337124 i MojemoBanHs Qiznunux cuctem (PK-5).
* 31aTHiCTH MOJIEIIOBATH (Pi3MYHI CUCTEMH Ta aCTPOHOMIuHI siBuIna i npouecu (PK-6).

* 3IaTHICTh BUKOPUCTOBYBATH 0a30B1 3HAHHS 3 (DI3UKHU Ta aCTPOHOMII JIJIsl pO3yMiHHS OYJIOBH Ta
NOBE/IIHKY MPUPOHUX 1 IITyYHUX 00’ €KTIB, 3aKOHIB iCHYBaHHsI Ta eBoutolii Beecsity (PK-7).

* 31aTHICTh MPAIIOBATH 3 [DKEPEIaMy HaBYAIbHOI Ta HayKoBo1 iHpopmaitii (DK-9).
 3paTHICTH CAMOCTIITHO HABYATHCA 1 OTTAHOBYBATH HOBI 3HAHHS 3 (i3UKH, aCTPOHOMIT Ta CyMIKHUX
ranyseit (OK-10).

+ YcBigomiieHHs PO eCciiHUX €TUYHUX aCMeKTiB (Pi3MUHMUX Ta aCTPOHOMIUHHX JociimkeHb (K-
12).

+ OpieHTalliga Ha HaliBUILI HAYKOBI CTaHAAPTH - 0013HAHICTH 11010 (PyHIaMEHTAIbHUX BiIKPUTTIB
Ta TEOpiH, AKi CyTTEBO BIUIMHYIW HA PO3BUTOK (PI3UKH, ACTPOHOMII Ta 1HIIUX MPUPOJHHYNX HAYK.
(DK-13).

 3partHicTh 3700yBaTH JOAATKOBI KOMIETEHTHOCTI Yepe3 BUOIPKOBI CKJIa0B1

OCBITHBOI MPOTrPaMHu, CAMOOCBITY, HehopManbHy Ta iHpopManbHy ocBiTy (DPK-14).

1.7. Ilepenik pe3yJibTaTiB HABYaHHS, 1110 (JOPMYE JaHA JUCIUILTIHA

3rifHO 3 BUMOTaMHU OCBITHBO-TIPOQECiiiHOI (OCBITHBO-HAYKOBOI) MPOTrpaMH CTYACHTH MOBHHHI
AOCATTH TAKUX PE3YJIbTATIB HABUAHHS:

- ONAHYBaTH TOHATTA MOPO CTATUCTUYHI OCOOJMBOCTI , TEPMOJMHAMIUHI 1 KIHETHYHI
BJIACTUBOCTI METAJIIB NPU HU3BKUX TeMIlepaTypax OOyMOBJIEHI1 BUIBHUMH €IEKTPOHAMH, BMITH
pPO3paxoBYBaTH €JEKTPO- 1 TEIJIONPOBIJHICTh, TEIUIOEMHICTh MeETaJiB 1 iX TeMmepaTypHi
3aJI€KHOCT1, OCHOBHI MEXaH13MH MPY>KHOTO Ta HEMPYKHBOT'O PO3CISTHHS

- MaTu ysIBJIEHHs PO TUIOBI 3HaYEHHs €Heprii, IMIYJIbCY, IBUIKOCTI Ta MaCH €JIEKTPOHIB
MIPOBITHOCTI,

- BECTHU Ta CAMOCTIIHO JIOTIOBHIOBATH KOHCIIEKTH JIEKIIiH, OMPaIlbOBYBATH SIK HABYAJIbHY TaK
1 crmeuiajgbHy (axoBy y TOMY paxyHKy 1 NEpiOJWYHY HAYyKOBY JITeparypy, 3AIHCHIOBATH
CaMOKOHTPOJIb SIKOCTI 3aCBOEHHS TCOPETUYHHX 3HAHD 3 BUKOPUCTAHHSIM TECTIB.

IIpoepamui pezynomamu HaguaHHs, wjo 3a0€3neuyIomvbCs OUCYUNTIHON:

- 3HaTH, PO3YMITHM Ta BMITH 3aCTOCOBYBATM Ha 0a30BOMY piBHI OCHOBHI MOJOMXEHHS
3arajbHOI Ta TEOPETUYHOI (P13UKH, 30KpeMa, KIIACUYHOI, PEISITUBICTCHKOT Ta KBAHTOBOI MEXaHIKH,
MOJIEKYJISIPHOT (D13UKH Ta TEPMOJAUHAMIKH, €IEKTPOMArHeTH3My, XBUIIbOBOI Ta KBAHTOBOI ONTHKH,
¢Gi3uKM aromMa Ta aTOMHOTO siApa Ui BCTAHOBIICHHS, aHAJi3y, TIyMadeHHs, MOSICHEHHS M
kiacugikamii cyTi Ta MeXaHi3MiB PI3HOMaHITHUX (PI3MYHMX SBUII 1 IPOLECIB TSl PO3B’ sI3yBaHHS
CKJIaIHHUX CIIEIiali30BaHUX 3a/1a4 Ta MPAKTUYHKUX [PpooiieM 3 ¢izuku Ta/abo actporomii (ITPH-1).

-3HaTH 1 pO3YMITHM EKCIEPUMEHTAIbHI OCHOBM (DI3UKM: aHali3yBaTH, OIKCYBaTH,
TAYMA4YUTH Ta TOSICHIOBATH OCHOBHI €KCIEPHUMEHTANbHI MIATBEPDKCHHS ICHYIOUNX (DI3UIHUX
teopiit (ITPH-3).

- 3HaTH OCHOBHI aKTyaJlbHI IpobsieMu cydacHoi (isuku Ta actponomii (ITPH-5).

- OiHIOBAaTH BIUIMB HOBITHIX BIJIKPHUTTIB Ha PO3BUTOK Cy4dacHOi (i3MKH Ta acTPOHOMIl



S)
(TTPH-6).

- Po3yMmiTH, aHamizyBaTH 1 TMOSICHIOBAaTH HOBI HAyKOBI pe3yJibTaTH, OJEp)KaHI Yy XOji
npoBeIeHHS (PI3UYHUX Ta ACTPOHOMIYHUX TOCIIKEHD BiNOBiIHO A0 creriamizaii ([TPH-7).

- Matn 0a30Bi HaBHYKM CaMOCTIHHOTO HaBYaHHSA: BMITH BIJIIYKOBYBATH IOTPiOHY
iHpopMaLil0 B JAPYKOBAaHMX Ta EJIEKTPOHHHUX JDKEpenax, aHalli3yBaTH, CHCTEeMaTHU3yBaTH,
PO3YMITH, TIYMAYUTH T4 BUKOPUCTOBYBATH I JUIsl BUPIIICHHS] HAYKOBUX 1 MPUKIAIHUX 3aBJIaHb
(TTPH-8).

- BMiTu ynopsakoByBaTH, TIIyMauuTH Ta y3arajlbHIOBaTH OJIep>KaHl HayKOBI Ta MPaKTUYHI
pe3yabTatu, pooutn BucHoBkH ([TPH-11).

- Posymitu 38’5130k (hizuku Ta/ab0 acTpOHOMIT 3 THIIMMH IPUPOJTHUIMMEU Ta 1HKEHEPHUMHU
HayKaM#, OyTH 0013HaHHUM 3 OKPEMHUMH (BIAMOBIIHO 10 CHeEIiajiizaimii) OCHOBHUMH HOHATTSAMU
npuKiIaaHoi (i3UKH, MaTepialo3HaBCTBA, 1HXKEHepii, Ximil, 610J10Tii TOIIO, @ TAKOXK 3 OKPEMUMHU
00’exTaMu (TEXHOJIOTIYHUMH I[IpolLleCaMU) Ta MPHUPOJHHUMHU SIBUIIAMH, L0 € TMPEIMETOM
JOCITIJKSHHS 1HIIUX HAYK 1, BOJXHOYAC, MOXKYTh OyTH mpeaMeTamMu (i3nIHUX a00 aCTPOHOMIYHHUX
nocmimkens (ITPH-13).

- 3HaTH 1 pO3yMiTH POJIb 1 Micue (i3WKH, aCTPOHOMII Ta IHIMMX NPUPOIHUYMX HAYK Y
3arajibHii CUCTeMI 3HaHb MPO MPUPOAY Ta CYCIIILCTBO, Y PO3BUTKY TEXHIKHM I TEXHOJOTIH Ta y
dopmyBaHHi cyyacHoro HaykoBoro ceitorisiay (ITPH-17).

- PogymiTi 3HaueHHS (I3UYHUX JOCHIIKEHb s 3a0e3MeueHHs CTajJoro pPO3BHUTKY
cycminsctBa (ITPH- 22).

- Po3ymiTtu icTopiro Ta 3aKOHOMIPHOCTI pO3BUTKY (i3uku Ta actponomii ([TPH-23).

- Pogymit Mmicnie ¢i3uku Ta acTpoHOMIil y 3arajibHii CHCTEMi 3HAHb MPO MPUPOIY 1
CYCIIBCTBO Ta Y PO3BUTKY CYCIIJIbCTBA, TEXHIKH 1 TexHosorii (I[TPH-24).

- MaTy HaBUYKH CaMOCTIHHOTO MPUUHSTTS PIllIEHb CTOCOBHO CBOiX OCBITHBOI TPAEKTOPIi Ta
npodeciiinoro po3sutky (ITPH-25)

1.8. [IpepekBi3uTh: BKazaTH MEPEIiK JUCIHUILTIH, 110 MEPEAYIOThH BUBYCHHIO JaHOT JUCIUILUTIHA

Jliss BHUBYEHHS JIaHOTO CHEIKYpCY CTYJIEHT TIOBHHEH IONEepEeIHbO
IpoCIyXaTu ¥ YCHINIHO CKJIAcTH HaBYajbHI AUCIHMIUTIHU, IO HAaJIeXaThb 0
¢byH1aMeHTaNnbHOI (P13MKO-MaTEMaTUYHO]I MITOTOBKHU, a CaMe:

MaremaTUYHHI aHai3;

AHaniTUYHa TeOMeTpis Ta JIiHIMHa anredpa;

JudepeHuianbHi Ta IHTErpajibHi PIBHAHHS;

OCHOBU BEKTOPHOTO 1 TEH30PHOI'O aHaMi3y;

Komrrekcuuii aHamis;

Teopis iiMOBIpHOCTEN Ta MaTeMaTUYHa CTaTUCTHKA;

[ndpopmaTuka, mporpamyBaHHs Ta MaTeMAaTUYHE MOJICIIIOBAHHS;

Mertoan MateMaTH4HOI (Di3UKH;

OcHoBH (P13UKH KOHJEHCOBAHOTO CTaHY;

Mexanika;

EnexTpuka i MarueTusm;

OnTuka;

Knacuuna mexanika;

Enextpoannamika;

KBanToBa MexaHika;

CratuctnyHa ¢i31MKa Ta TEpMOJUHAMIKA.

2. TeMaTHYHHI IIJIAH HABYAJBHOI JHCHUILIIHA

Po3aia 1. Jlokasizamisa
Tema 1. 3arajibHa XapakTepHCTHKA IIpeaMeTa Kypcy.
Tema 2. IIpoG1eMa HeBNOPSIAKOBAHOCTI B €JIeKTPONPOBITHOCTI HEB32a€MOIIIOUNX
eJIEKTPOHIB.
Tema 3. KinacuyHi pe3yJbTaT 1Jisl €J1eKTPONPOBIIHOCTI NPH HU3LKHMX TeMIlepaTypax.



®dopmyna dpyne i mpaBuio MaricceHa, midy3ist eIeKTpOHA y MO TOMIIIOK.

Tema 4. IIpupoaa KBAHTOBHX MONMPABOK J0 KJIacHYHOI 1uy3ii e1ekTpoHiB.

[MousTTs 30010 a3u KBaHTOBOTO eNeKkTpoHa. OOUMCITIOBaHHS KBaHTOBUX MOMPABOK JI0 MPOBiJHOCTI
JUTSL HEB3a€MOJIIFOUUX CIICKTPOHIB.

Tema 5. BuInB MarHiTHOro 1MoJist HA KBAaHTOBY iHTep(epeHLiiiHy MONPaBKY /10
NMPOBIAHOCTI.

Tema 6. E¢exTi KBAHTOBOI0 MiICHUJIEHHSI.

EnexTpoH-enekTpoHHA B3a€EMO/IiS Y HEBIOPSIAKOBAHUX MeTallaX i O0UHCIICHHS 1X BIUIMBY Ha
IIUTBHICTE €NIEKTPOHHUX CTaHIB T4 KBAHTOBY HOIIPABKY JI0 MTPOBITHOCTI.

Tema 7. AHIepCOHOBCHKA JIOKATi3aLis.

CurnbHa HEBIIOPAIKOBAHICTD Ta 1i HACHIIKH Y CTIOCO0Y ONHCY ITOBEAIHKH EIEKTPOHIB, MOJIEIb
AHpnepcona Ta 11 Qpi3u4HMIN aHali3 —CII0YaTKy Ha MPHUKIAJi IBOX- SMHOTO MOTEHITIaTy, a Aajli Ha OCHOBI
MaIIMHHUX 00YHCITIOBaHb.

Tema 8. CkeiilinroBa Teopisi aHAepCcOHOBCHKOI JIOKaJi3alrii.

Tema 9. CTpubKoBa NPOBiAHICTH HEBNOPSIKOBAHOTO (AHIEPCOHOBCKOI0) i30/151TOpA.

Bumagku cunpHOI Ta cimabkoi jgokamizaiii. CTprOKoBa MPOBIAHICTE i3 3MIHHOIO TIOBXXHHOIO CTPHOKA.

Po3zain 2. Me3ockomika
Tema 10. [lepkonsuiiiHa e1eKTPONPOBIAHICTD.
[MepkossiiiiHa elIeKTPOIPOBIHICTh MAKPOHEOAHOPITHUX cepeaoBHII] ( AUCTIEPCHHUX
KOMIT03uTiB). KpuTHuHi iHACKCH 1 paKTaTbHUA MiAXi1 B TEOPil MEepKOIIIIii.

Tema 11.Me30ckonivHi paykryamii.

YHiBepCATBHICTh ME30CKOMYHUX (IIYKTYyalliid KOHIYKTAHCY Y 3pa3kaxX MalliX PO3MIpiB pH
HU3BbKHX TemIiepatypax. [[pakTH4Hi Haci K1 HAasBHOCTI yHiIBepCcadbHUX QIIYKTyalliii KOHAYKTAHCY IS
MIKpO- 1 HAHOEJIEKTPOHIKH.

Tema 12. BniuB MarHiTHOro moJisi Ha Me30CKOMIYHI (MIyKTyalii KOHIYKTaHCY.
@dykTyanii BOJIbT-aMIIEPHOI XapaKTEPUCTUKH ME30CKOIIUHOI0 3pa3ka. MOXIIMBOCTI MOSIBU
ME30CKOMYHUX (DIYKTYyaIlii Mpy MepeMilieHH] TOMIMIOK Y METaiYHIX 3pa3Kax.

3. CTpyKTypa HAaBYAIbHOI JUCIHILIIHA
Ha3Bu po3ainiB i TeM KinpkicTs rogun
JieHHa Gopma 3a04Ha (popma
yYCHOrO [y TOMY YHUCIi YCBOTO [y TOMY UHCII
m o |mab. [iHA. [c. p. n |jm ab. [iHa.  [c.p.
1 2 34| 5 6 7 8 9/10| 11 | 12 | 13

Po3nin 1. Jokanizauis

Tema 1. 18 4 6 8

Tema 2. 18 4 6 8

Tema 3. 20 6 6 8

Tema 4. 20 6 6 8

Tema 5. 18 4 6 8

Tema 6. 18 4 6 8

Tema 7. 20 6 6 8

Tema 8. 20 6 6 8

Tema 9. 20 4 8 8
Pazom 3a po3nisiom 1 172 | 44 56 72
Po3aia 2. Me3ockonika
Tema 10. 26 |6 10 10
Tema 11 Z 10 10
Tema 12. 48 |10 20 18
Pazom 3a posninom 2 98 |20 40 38
Yevozo 2ooun 270 64 96 110




4. Temu 1a00paTOPHUX 3aHATH
Ne 3/m1 Hazpa Temu KinpkicTh
rOAMH
1 [TpakToBKa TepMiHIB «JIOKaJi3alis» Ta «Me30cKomika». Cradka jokasizaris 6
2 |Po3paxyHKH eJEeKTPOIPOBIIHOCTI HEB3AEMOIIIOUNX EIIEKTPOHIB 6
3 Buoa popmynu dpyzae ta koedinienty nudys3ii eIeKTpOHIB B MO JOMIIIOK. 6
4 |O0uHCcIeHHS eNeKTPONPOBIIHOCTI €ICKTPOHIB 3 YpaXyBaHHIM KBaHTYBaHHSL. 6
5 |[locaimKkeHHs BIUIMBY MAarHiTHOTO TOJISl HA €JIEKTPOIIPOBIIHICTD 6
6 [Po3paxyHKH HIUTBHOCTI CTaHIB 3 ypaxyBaHHSM €JICKTPOH-EIEKTPOHHOT 6
B3aEMOii
7 |AHIEpCOHIBCHKA JIOKAITi3allis Ha MPHUKJIAAL JBOSIMHOTO MOTEHIIATY 6
8 [Teopis ckemmiHry 6
9 [lepkonsiis Ta ppakTaiv 8
10 (OOumncneHHs KPUTUIHUX IHACKCIB Ta PpaKTaTHHIA MiAX1A B TEOPii MepKoIIsIIii 10
11 |OGuucneHHs BIUIMBY MarHiTHOTO TOJISl HA BOJIBT-aMIIEPH] XapaKTePUCTHKU 10
ME30CKOIIYHOTO 3paska
12 |VuiBepcanbHi QryKTyallii KOHIAKTaHCY 20
Pazom 96
5. 3aBaaHHs JJ151 CAMOCTIiHHOI podoTa
[TosicHeHHS TIIOJI0 TOTO, IO TIOBHHEH 3pOOUTH CTYACHT IIiJ] 4aC CAaMOCTIHHOI POOOTH.
1. ITo BCiM HIDKYE BKa3aHUM T€MaM OIPAIFOBATH KOHCIICKTH JICKIIIH, TPOYMUTATH BiAIMOBIIHI
naparpadu B miapydaukax [1-4].
2. CamocTiiHO MIArOTyBaTHCA [JO Yy4YacTi y CEeMIHapCchkKMX 3aHATTAX. CaMocCTiiHO
MiArOTYBaTUCA O KOHTPOJIBHOI pOOOTH.
Noz/m Buau, 3micT camocTiitHOi poGoTH Kinbkictsb
TOJMH
Tema 1. 3arajpbHa XapaKTepUCTHKA IPEIMETIB JOKaJIi3allii Ta ME30CKOIIKH 8
Tema 2. HeBropsiikoBaHICTh B €JIEKTPOITPOBITHOCTI HEB3aEMOIIFOUNX 8
CJICKTPOHIB
Tema 3. ®dopmyna [pyne i npaBuwio MaticceHa, gidy3is eaeKkTpoHa y 8
BpasKy

O0uunCITIOBaHHS KBAHTOBUX TOMPABOK 0 MPOBIIHOCTI AJIs
HEB3aEMOJIII0 €JIEKTPOHIB.

Tema 4. BrnmuB MarHiTHOTO 1MOJIST HA KBAHTOBY y MOTIPABKY 110 8
NpoBigHOCTI ENeKTpoH-eNeKTpOHHA B3aEMOIS Y
HEBIOPAIKOBAHUX METAIaX

Tema 5. BB MarHiTHOro mosst Ha KBAaHTOBY Y IIONPABKY 10 MPOBiAHOCTI 8
Tema 6. Mouenb AuaepcoHa Ta 1i Gpi3uyHuil aHai3 8
Tema 7. Ckeli1iHroBa Teopisi aHAEPCOHOBCHKOT JIOKai3arii. 8
Tewma 8. CtpubKoBa MPOBIJHICTS 13 3MIHHOIO JOBXKHHOIO CTPHOKA 8
Tema 9. Kputnuni ingexcu 1 ppaxTaabHUN MiAXig B TEOpil MEepKOIIsLii 8
Tema 10. VHiBepcampHICTh ME30CKOMYHUX (DAYKTYaIlii KOHIYKTAHCY 10
Tema 11. HusbkouactoTHuil (QrikepHuil) myM y MeTaleBUX 3pasKax 10
Tema 12. OykTyamnii BOJIbT-aMIIEPHOI XapaKTEPUCTHKH ME30CKOIIYHOTO 18
Bpaska
Pazom 110
6. InauBinyanbHi 3aBI1aHHsA

He nepenbayeHi HaBYaIbHUM TUTAHOM.



1. MeToau KOHTPOJIIO
[ToTo4yHe onuTyBaHHS, y4acTh y CEMIHAPChKUX 3aHSATTSIX, KOHTPOJIbHA pOOOTa.
I1ix yac BUKIJIaAaHHS HABYAJILHOI AUCIUIUIIHU BUKOPUCTOBYIOTHCS TaKi METOIM HAaBYAHHS:
® CIIOBECHI METOMM: JICKIIisl, TOSICHEHHSI, Oeci/ia, HaB4aabHa IUCKYCIs;
® HAOYHI METOJHU: AEMOHCTpALlis CXeM, rpadikiB, MATEeMaTUIHUX MOJIENIEH, KOMIT'FOTEPHUX
UTFOCTpAIlii;
® [PaKTHYHI METOJHU: PO3B'SA3yBaHHS 3a/1a4, BAKOHAHHS aHATITUYHUX PO3PaxXyHKiB, aHANTI3
(hI3UYHUX MOJICIICH;
¢ pOOJIEMHO-TIONIYKOBI METO/IHM: TOCTAHOBKA Ta PO3B's3aHHs MPOOIEMHHX 3aa4, aHai3
(i3MYHMX MPOLECiB, 0OrOBOPEHHS aJbTEPHATUBHUX ITIXO/IB A0 OMUCY HEPIBHOBAKHUX
CHCTEM;
® METO/U CaMOCTIHOI pOOOTH: OIPAIfOBaHHS HayKOBOI Ta HaBYAJILHOI JIiTEpaTypH,
BUKOHAHHS 3aBJIaHb.

8. Cxema HapaxyBaHHs 0aJjiB
[ToTouynMit KOHTPOJIb, CAMOCTiHiHA po0O0Ta, IHANBIAYATbHI 3aBIAHHS
KontponbHi podoTH (11Bi),
Pozminl | Posnin 2 |mependadeHi HaBYAIBHUM Paszom
[JIAHOM

Exzamen | Cyma

T1-T9 T10-T12
20 20 10+10 60 40 100

Jns 3apaxyBaHHs po3ainy 1 Ta posainy 2 Tpeba HabpaTH y mificyMKy He MeHie 10
0ariB 3a pe3ynbTaTaMH MOTOYHOTO ONMUTYBAHHS Ta Y4acTi Y CEMiHAPChKUX 3aHATTSX 3a
KOXKHUH 3 po3ainiB. [{ns 3apaxyBaHHS KOHTPOJIbHOI poOoTH Tpeba HaOpaTu y MiACyMKY
He MeHIe 10 GaniB. J{ns 1omycKy 10 MMCHMOBOTO €K3aMeHy Tpeba HabpaTH y IMiJICYMKY
He MeH1e 30 OaniB.

[Mpumitka.
1. OmuiHka, SIKy OTpUMY€ CTYIEHT 3a KOXKHY TE€MY BIANOBIJAE BIJCOTKOBI MPABHJIBHOTO

BUKOHAHHSI IIOCTABJICHOTO 3aBJaHHA. 3aBJaHHS BBAXKA€ThCS BUKOHAHUM MPAaBUJIBHO, KOJHU
CTYJEHT CaMOCTII{HO JiaB MOBHY, BIpHY Ta BHUYEpIIHY BIANOBIIb, HE KOPUCTYIOUHCH >KOJHUMU
30BHIIIHIMU JpKepenamH iHopmanii abo migka3kaMu IHIIMX oci0, a Takoxk Moxe (B pasi
HEOOXI1THOCT1) 1aTu npuitoOHe gipHe, NOGHe Ma UYepnHe NOSICHeHHs MO0 3MICTY I11€1 B1AMOB1 I
2. VY pasi BusBneHHs (akTy akaaeMidyHOi Helo00podecHOCTi 13 OOKy CTylIeHTa Iijyac
nepeBipkd KypcoBoi poOOTH OIliHKa 32 Hel MmoBMHHA OyTH 3MeHmena a0 0 (nywxkm 7.12.5
«llonoocennsi npo opeauizayito oceimnvozco npoyecy ¢ XHY imeni B. H. Kapazina», naxas
pexmopa Ne 0202- 1/155 6io 21.04.2017 p.).
3. Jlo miJCyMKOBOTO CEMECTPOBOTO KOHTPOMIIO (€K3aMEHY) JOIMYCKAEThCS CTYACHT JIEHHOI
¢dbopMH HaBUaHHS, SIKUH CTBOPUB MOBHUN PYKONMCHHMIN KOHCHEKT JIEKIH, HAaUCaB KOHTPOJIbHY
poboty Ta HabpaB He MeHI, Hik 30 0aiB.
4. V pasi BusiBNeHHS (akTy akaJeMidHOI HeI00pPoUYecHOCTI 13 OOKY CTyJIeHTa I1i14ac iICIUTY
Horo ek3ameHalliiiHa oOlliHKa MOBMHHA OyTH 3MeHmeHa a0 0, a caM CTyJeHT Ma€ OyTH
BUAAJeHMii 3 ayaurTopii, ae mnpoBoauthes icnut(n.7.12.5 «llonodxcenna npo opeawizayiio
ocgimnvoeo npoyecy 6 XHY imeni B. H. Kapazina»,naxaz pekmopa Ne0202-1/155 6i021.04.2017
p.).

Ex3amenaniiiHuii OieT CKIaIa€ThCs 3 IBOX TEOPETHYHUX NMUTaHb. MacuMaibHa OIliHKA 3a
KO>KHE 3 uTaHb 20 6aniB. MacumainbHa OIliHKa 3a ek3ameH — 40 Oaris.

Kpurepii oniHroBaHHSI NMCbMOBOI eK3aMeHaliiiHOI podoTH
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Ex3amenarniifHuii  OiIeT CKIAZa€ThCsl 3 TPhOX TEOPETUYHMX TMHUTaHb. KoKHE THTaHHS
ouintoeTbes B 20 OaiiB. Y BiNOBII HA TEOPETUYHI TUTAHHS CTYJICHT MOBUHEH POIEMOHCTPYBATH
3HAHHS TEOPii HABYAIBHOI TUCIMIUIIHM Ta 11 MOHATIHHO - KaTeropiaJIbHOTO anapary, TepMiHOJIOT],
MOHATH 1 MPUHIIMITIB IPEAMETHOI 00J1aCTi AUCUUIUTIHA. MaKkcUMalbHi Oalli BUCTABIISIOTHCS B Pasi
YiTKO1, JIOT19HO1, ITOCIIiJOBHOT BIMOBI1 Il HA ITOCTABJICHE MUTAHHS, 3 BUBOJIaMHU OCHOBHHUX ()OpPMYI,
dbopMyITOBaHHAM (i3UYHUX 3aKOHIB
VY mporieci omiHIOBaHHS TEOPETUYHHUX 3aBAaHb €K3aMEHAI[IHHOTO O1IETY BPaxOBYIOThCSI:
- MIOBHOTA PO3KPUTTS uTaHHs (4 Oann);
- YMIHHS 9YiTKO (QOpMyIIOBaTH  BH3HA4YCHHS (PI3MUHUX TOHATh, TEPMIHIB Ta
MOSICHIOBATH 1X (4 6ann);
- 3[IaTHICTh apI'yMEHTYBAaTH OTPUMaHy BianoBias (4 6ann);
- 3/IaTHICTh POOWTH aHAIITUYHI MIpKYBaHHS, OPIBHIHHS, ()OPMYJTIOBaHHS
BHCHOBKIB (4 Oann);

—JIOTIYHA MOCJIIOBHICTh BHKIIQJICHHS Marepially y BiINOBiAl Ha 3aBaaHHs (4 Oanm).
BinmoBigs Mae OyTu OOIpyHTOBAaHOK, 3 IOCWJIAHHAM Ha BIAMOBiAHI (i3UYHI 3aKOHU Ta
PIBHSIHHS, 3 TIOCTIIOBHIMHU PO3PaxXyHKaMH BCiX OCHOBHHX (POPMYJI, TOBEIEHUMH 10 KiHIIEBOTO
pe3yNbTaTy 3 YITKOIO BIAMOBIIAIO Ha MOCTaBJIeHE MUTaHHS. 3a pillleHHA 3ajadi (IpaKTUYHOTO
3aBJIaHHs ) HAPAXOBYIOThHCS TaKi Oasu:

1. [ToBHa Ta mOC1I0BHO OOTPYHTOBaHA BIAMOB1Ib OTpUMYE OLIIHKY 20 OajiB y BUNIAAKY, KON
CTYACHT OTPHMaB IPAaBUIIbHY BIAIMOBI/Ib 1 MPOJEMOHCTPYBAB METO/ i crociO 11 OTpUMaHHSI.

2. Ominka 12-19 6ainiB BUCTaBISETHCS 3@ BIANOBi/b, B K € HECYTTEBI MOXUOKHU B JIOTII
BUKJIQJTY,

3. BinmnoBigps Ha MUTaHHS OTpUMYE OLIHKY 7-11 6asiB, KO CTYIEHT HE OTPUMAB IIPABUIIbHY
BIJIMIOBiIb a00 HANKCaB TUIBKK KiHIEBY (hOpMyITy O€3 MOSICHEHb Ta BUBOJY.

4. Bianosiae Ha muTaHHsA oTpuMye omiHKy 0-10 6asiB, KoM CTyIEHT HE OTPUMAB NPaBUIIbHY

BIJINIOB1/Ib, IPUYOMY METO/]I 1 CIIOCIO pO3B’sA3aHHS 3aBAAHHS OyJId HE BIPHUMH.

Ex3aMeH BBa:Ka€Tbesl 3JaHMM, SIKIIO CYMapHa OUIHKA 32 NMMCHbMOBY eK3aMeHaliliHy
podoTty He MeH1e 20 6aniB, a cymapHuii miacymkoBuii 6a;1 He MeH1Ie 50 HaJiB.

[Tix yac BWUBYEHHS HABYANBHOI JMCHUIUIIHM BHKOPHUCTaHHS TEXHOJOTIH mTy4Horo iHTenekry (L)
3MIHCHIOETHCS BiAMOBIAHO A0 [loNMiTHKM BUKOpUCTaHHS TEXHOJOTIHM IMITYYHOTrO iHTENeKTy XapKiBCHKOTO
HallioHaJIbHOTO yHiBepcutety iMeHi B. H. Kapaszina.

YV Mexax TUCIUILTIHU 3aCTOCOBYIOTHCS Taki Mojesti Bukopuctanus LI

1. Monens «I11I 3ab6oporeHOY.

BukopurcTaHHs TEXHOJIOTIH IITYYHOT O iHTENEKTY HE JOIYCKAEThCS ITi/1 Yac BUKOHAHHS KOHTPOJIBHUX
3ax0J[iB, CIPSMOBAaHMX HA TMEPEBIpKY IHAWBIAyabHHX 3HaHb 1 CQOPMOBAHOCTI KOMIIETEHTHOCTEH
3100yBaya OCBITH, 30KpeMa: YCHOTO ONUTYBaHHSA, MOIYJIbHHUX KOHTPOJBHHUX POOIT, eK3aMeHy (3alliKy),
AKILIO iHIIE HE BU3HAUEHO BHKJIAZAa4yeM, 1HIIUX BHUIB OLIHIOBAHHA, JJS SKUX BHKJIAJa4eM BCTAHOBIICHO
obmexxeHHs o0 Bukopuctanas 111,

2. Monens «I11I sk acucTenT.

[lig wyac miATOTOBKHM 1O MPaKTHYHHUX 3aHSATh, BUKOHAHHS IHAMBiAyalbHUX 3aBlaHb, pedeparis,
aHAITUYHKUX OTJISJIIB T4 1HIIUX MUCBMOBHX POOIT n03BoMsieThesi Bukopuctanus LI mns: momryky Tta
cucTemaru3aiii iHpopmariii, 7000py Ta NEPBUHHOTO aHAJ3y HAYKOBHX JKEPEs, HMOSCHEHHS CKIIAIHHX
MOHSATh, YIOCKOHAJICHHSI CTPYKTYPH TEKCTYy, NEPEeBIpKM IpaMaTHKH, CTWIIO Ta OQOPMIICHHS, TeHepauil
i71eii, many poOOTH abo MPHUKIIAMIIB.

OinagbHUN TEKCT POOOTH, BUCHOBKH, aHANI3, IHTEpIpETAallis pe3yJbTaTiB Ta NMPUHHATI PillICHHS
MOBHHHI OyTH CaMOCTII{HO MiArOTOBIIEHI 3100yBadeM OCBIiTH.

3. Mogens «III sx iHCTpYyMEHT».

Jlns okpemMux J1abOopaTOPHUX, MPAKTUIHHUX, MTPOEKTHUX a00 JOCITITHHUIBKUX POOIT BUKOPUCTAHHS
TEXHOJIOTIH IITYYHOI'O 1HTEJICKTY MOXKe OyTH OOOB'S3KOBOIO CKJIAJ0BOK BHKOHAHHS 3aBHaHHI. Y TaKHX
BUNagKax 3100yBadi OCBITH MOXYTh BHKOPHCTOBYBaTW TeHepaTuBHi Mogemi Il mma: anamizy Tta
MiATOTOBKH JAHUX, TeHepallii, aHami3y i onTuMi3alii porpaMHOro Koy, IOpiBHSHHS pe3yIbTaTiB poOOTH
pizamx mopenei 111, cTBopeHHs Bizyamizamiif, cxeM abo 300pa’keHb, aHaJi3y BEIUKHUX MACHBIB JTaHHX.
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MIPOBEICHHS €KCIIEPUMEHTIB 13 3aCTOCYBaHHAM CyYaCHUX 1HCTPYMEHTIB IITYYHOTO 1HTEIIEKTY.

Vi pesynbTrate, oTpuMani 3a moromororo I, miamsraroTe KpUTHIHOMY aHaIIi3y, MEPEBIpIl Ta
JOOTIPAIOBaHHIO 3100yBaueM OCBITH.

HexnapyBanus Bukopuctanus LI

Y pa3i BUKOpHUCTaHHS TEXHOJOTIH MITYYHOTO IHTENEKTY 3400yBay OCBITH 3000B'I3aHUN 3a3HAUNTH:
Ha3By cepBicy abo mogeni III; naty BHKOpHUCTaHHS; XapakTep IOMOMOTH (TeHepalis ifed, momyk
iHpopMallii, aHalli3 JaHUX, TeHepallis Ko1y, pearyBaHHs TEKCTY TOIO).

3a BUMOTOI0 BHKIajada 3700yBad OCBITH MOBWHEH HAJaTH BUKOPHCTaHi 3anmutu (prompts) abo
MOSICHATH CTIOCIO BUKOpHUCTaHHs iHCTpyMmenTiB LI

HeneknapoBane BUKOpUCTAaHHS TEXHOJIOTIH IITYYHOTO iHTEJEKTY abo momaHHs 3reHepoBanoro L1
MaTepiaidy SK BIACHOTO pe3yJbTaTy HaBUAIBHOI MISIIBHOCTI PO3TISAIAETHCS SIK MOPYIICHHS MPUHITUIIB
aKaaeMiqHo1 T0OpPOYECHOCTI BiAMIOBIAHO 10 BHYTPILIHIX HOPMATHBHUX JTOKYMEHTIB Y HIBEPCHUTETY.

HIxaja omiHIOBAHHSA

Cyma OamiB 3a Bci Ominka 32 HalliOHAJIBHOIO IIKAIO0
BHIU ) HaB9aIbHOL TUTS JUTSI TBOPiBHEBOL
ALUIEHOCTI HPOTATOM 4o rypupiBHeBOT IIIKAJIU OI[iHFOBAHHS
CeMCCTPY IIKAJIA OI[iHFOBAHHS
90 - 100 BIJIMIHHO
70-89 n00pe
3apaxoBaHO
50-69 3aJI0BUIHLHO
1-49 HE3a/I0BLITBHO HE 3apax0BaHO
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10. IMocuaanus Ha ingopmaniiini pecypcu B InTepHeri,
Bieo-jeKil, iHme MeToauUHe 3a0e31eueHHs
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