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IHcTUTYT marHeTuamy imeHi B.l.Bap'axTapa
HauioHanbHOI akagemii HayK YKpaiHu

EJIEMEHTAPHI 3bY/’KEHHA Y
HEBITIOPAJIKOBAHUX CUCTEMAX

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

ANNO 1995

PeKBi3nTK HaBYaZIbHOI AUCLUNAIHM

PiBenn BuIIOI OCBiTH Tperiii (0CBITHHO-HAYKOBUI1)

I'any3b 3HaHB 10 IIpuponnudi HayKu

ChneniajJpHicTD 104 di3uka Ta acTpoOHOMIsS

OcBiTHs1 nporpama di3uka

Craryc AucHHILIIHA Bubipkoa

®opMa HABYAHHSA Ouna (neHHa)

Pix minroroBku, 2 Kypc, BECHSIHUI CEMECTP

cemecTp

O0car TuCHUILIIHA 3 kpenutn: 90 roauH (eHHA: 34 TOAWH — JIEKIIii, 26 TOJAMH — IPAKTUYHI
3aHATTSA, 26 ToquHu — CPC)

CemecTpoBuii 3anik/MKP

KOHTPOJIb/KOHTPOJIbHI

3axoau

Po3kian 3aHATH http://ukr.imag.kiev.ua/content/files/rozklad-2023-2024.pdf

MoBa BUKJaaHHS VYkpaincbka

Indopmanis npo Jlextop: A.¢.M.H., mpodecop Jlocs B.D.,

KepiBHMKA Kypcy / victorflos43@gmail.com,

BUKJIaa4iB

Po3mimenns: kypey http://ukr.imag.kiev.ua

IIporpama HaBYAIbHOI AUCHUILIIHA

Onuc HaBYAJIBHOI AMCUHMILIIHM, Il MeTa, IpeAMeT BUBYAHHSA Ta Pe3yJIbTATH HABYAHHS

Onmuc aucnmmiinm. [lporpamy HaBuanbHOl juctumiiHu — «EnemeHTapHi 30ymKeHHS y
HEBMOPSIKOBAHNX CHCTEMax» CKJIAJIEHO BIAMOBIHO JI0 OCBITHBO-HAyKOBOiI mporpamMu «Dizukar
HiArOTOBKU JOKTOpa ¢inocodii creriansHocTi 104 «®Pizuka Ta actpoHOMIs». BUBYEHHS LIJIICHOTO
Kypcy i3uku crpusie (QOpMYBaHHIO B acHipaHTIB HAyKOBOTO CBITOTJISIAY 1 CYy4acHOTO
MPUPOJHUYOTO MUCJICHHS, a BHUKJIAJaHHS BUOpPAaHUX PO3AUIIB TEOPETHYHOI (PI3UKU B 1HCTUTYTI
MarHeTH3My BpaxoBye (axoBy OpieHTalil0 MalOyTHHOrO HayKOBIS. B pe3ynbpTari BUBYEHHS
muctumiing «EnemenTapHi 30y/1KeHHST y HEBHOPSAAKOBAHUX CHCTEMax» acHipaHT MMOBUHEH 3HATU
OCHOBHI MOHATTS (DI3MKH HEBHOPSIKOBAHUX CUCTEM, aKTYaJIbHI HANPSIMKH ii Cy4acHOTO pPO3BUTKY;
BMITH OpPIEHTYBAaTUCS B CYYaCHUX TEHACHLISX PO3BUTKY (DI3UKH, MEPCHEKTUBAX MPAKTUYHOTO
3aCTOCYBaHHS CYYaCHHUX pO3POOOK, BCTAHOBJICHHS B3a€MO3B’A3KIB MK pPI3HUMH Taly3sMH.
JlucuMiiiHa fae 3arajbHi YSABIEHHS MPO CydYacHI MIAXOAM 1 METOAM BHMBYEHHS €JIEMEHTapHUX
30y/DKeHb Y HEBIIOPSAKOBAHUX cHucTeMax. [lepenbGayeHo KOHTPOJIb SIKOCTI OTPUMAaHMX 3HaHb Y
ONUTYBaHHS Ha JIEKLIAX, PO3B’SA3aHHS 3a/la4 Ha MIPAKTUYHUX 3aHATTAX Ta MOJLYJIbHOI KOHTPOJIBHOI
poboTH.
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MeTa HaB4YaJbHOI AMCUUIIIHM. BUBYEHHS 1 3aCBOEHHS OCHOBHHX IIJXOMIB JO ONHCY CHUCTEM
0araTbOX YacTHHOK, (30Kpema, MOHSTTS Mpo eJeMeHTapHi 30y/KeHHs Ta KBa314YaCTUHKH, CydacHl
KBaHTOBO-MEXaHI14HI METO/I1, TOILI0) aHai3 PI3HUX THITIB HEBIOPAIKOBAHUX CUCTEM 1 iX 0COOIMBOCTEH.

IIpeamer HABYAJIBHOI JUCUMILIIHHU:.

EnexkTponn B moii KpHcTamiuyHOi TpaTKd. EJNEKTpOHM y BHITAJKOBOMY ITOTCHINANI HEBIIOPSIKOBAHOL
cuctemu. EnemeHTapHi 30ymkeHHS Ta KBasiuacTuHkH. KBanryBanHs. ®ononu. KonuBaHHS
KpUCTaIYHOI TpaTku. CreKTpabHUH (IUHAMIYHIN ) O€3MOPSIOK.

Komnemenmmnocmi:

3K01. 3naTtHicTh TeHEepyBaTH HOBI i7e1 (KPEaTUBHICTD)

CKO1. 3patHicTh BUSBIATH, CTaBUTH Ta BHPINIyBaTH NpOOJIEMU JOCIITHHUIIBKOTO XapakTepy B
chepi ¢i3uku Ta/abo acTpOHOMIi, IHTETpyBaTH 3HAHHSA 3 PI3HUX Tajy3ed, OIIHIOBAaTH Ta
3a0e3reuyBaTu SKiCTh BAKOHYBAHUX JIOCIIIKCHb.

CKO02. 3matHiCTh BiACTEXKYBaTH TCHJACHII PO3BUTKY (i3WKH Ta/ab0 acTpOHOMIi, iX MPUKIATHUX
3aCTOCYBaHb, KPUTHYHO TEPEOCMUCIIOBATH HasBHI 3HAHHA Ta MeTOAW (PyHIaMEHTaIbHHX Ta
MIPUKJIAHUX HAYKOBUX JOCIIIKEHb.

CKO06. 3maTHICTH 3aCTOCOBYBAaTH CydacHI METOJIM, METOJIWKH, TEXHOJIOTii, IHCTPYMEHTH Ta
oOjafHaHHs ISl TIPOBEACHHS MPUKIAAHUX Ta (yHAaMEHTAIbHUX HAYKOBHX JOCHIIKEHb Y Tamys3i
¢bizuku Ta/abo acTpoHOMII.

Pezynomamu nasuanns:

PHO1. Matu cy4acHi KOHILIENITyaJlbHI Ta METOAOJOTIYHI 3HaHHS 3 (i3uku Ta/abo acTpoHOMIi Ta
JOTUYHHUX JI0 HUX MUKTUCIUIUTIHAPHUX HAMpsSMiB, a TAaKOX HEOOXITHI HABHYKH, JOCTATHI IS
npoBefeHHST QyHIAMEHTAIBHUX 1 MPUKIAJAHUX HAYKOBUX JOCIHIKEHb 3 METOI0 OTPUMAHHSI HOBHX
3HAHb Ta/a00 3JIHCHEHHS PO3POOOK Ta IHHOBAITIH.

PHO2. AHnanizyBaTu Ta OIIIHIOBATH CTaH 1 MEPCIEKTUBH PO3BUTKY (i3vKU Ta/abo acTpoHOMIi, a
TaKOX JTOTHYHUX MDKIUCHMIUTIHAPHUX HAMPSMIB.

PHO4. ®opmymioBaTH 1 MepeBipATH TiNOTE3H; BUKOPUCTOBYBATH /sl OOTPYHTYBAHHS BHCHOBKIB
HaJeXH1 JOKa3Wh, 30KpeMa, pe3yiabTaTH TEOPETUYHUX 1 EKCIIEPUMEHTAIbHUX JIOCIIIKCHb,
MaTEeMaTHYHOTO MOJICIIFOBaHHS, KOMIT FOTEPHOTO EKCIIEPHUMEHTY, a TAKOXK HasBHI JIITEpaTypHi JaHi.
PHOS5. Po3pobmsitu Mozeni mporeciB 1 cucreM y ¢i3umi Ta/abo acTpoHOMII Ta JOTUYHHMX
MDKAUCHMIUTIHAPHUX HAMpsMax, BUKOPUCTOBYBATH iX Y HAYKOBO-JOCTIIHUIBKIN MiSIBHOCTI IS
OTpUMAaHHS HOBUX 3HaHb Ta/a00 CTBOPEHHS PO3POOOK Ta IHHOBAIIITHUX MPOAYKTIB.

PHI12. OuintoBaTH €(eKTUBHICTh YHCEIBHUX METOIB Ta pPO3POOIATH ONTUMAIbHI aJrOPUTMH IIpU
KOMIT I0OTEPHOMY MO/IETIIOBaHHI (DI3MYHUX MPOIIECIB.

IIpepexkBi3uTH Ta NOCTPEKBI3UTH JMCHMILIIHM (Micle B CTPYKTYPHO-JOTIYHiA cxewmi
HABYAHHS 32 BilMOBIIHOI0 OCBITHLOI MPOrPaMoOIO)

IIpepexBizuTn. [y ycnimHoro 3acBoeHHs Kypey «EnemeHTapH1 30yIKeHHs y HEBIOPSIKOBAaHUX
CUCTeMax» CTYIEHT Ma€ OIaHyBaTH HACTYNHI IJUCHUIUIIHU Mepiioro (6akalaBpChbKOTo) piBHS:
«MaTeMaTUYHUN aHai3», BCl PO3ILIN IUCIUILTIHY «3arajibHa (i3uKa.

IMocTpexkBizuTu. HaBuanbaa nucimmiina «B3aeMoisi BUIPOMIHIOBAHHS 3 PEUOBUHOIOY» € OJHIEIO 3
OCHOB (popMyBaHHS HAYKOBOI CKJIa/I0BOi CTPYKTYPHO-JIOTIYHOT CXEMH OCBITHBOT IPOTpaMH.
KommerenTHOCTi, 3HaHHSA, YMIHHS Ta JOCBiJI, OTpUMaHi B TMPOIECI BUBYECHHS IUCIMIUIIHA
«EnemenTapHi 30y/[UKeHHS Y HEBIOPSAKOBAaHUX CHCTEMax», € HEOOXITHUMHU [UId SIKICHOTO
BUKOHAHHSI HAyKOBUX JIOCIHIIKEHb 3a TEMOIO JHcepTallii, BHUKOPHUCTOBYIOTHCS NMPHU MIATOTOBLI
acrmipaHTaMu HAyKOBHX [OMOBiJell Ta HAYKOBHX CTaTei, a TaKOX NpPHU HAMHMCAaHHI Ta 3aXHUCT1
TucepTarii.



3MicT HABYAJILHOI AUCHUILTIHA

HasBu tem Kinekicts roany

Bceboro |Y Tomy umncii

Jlexmii  |IIpakTtuuni |CP

Tema 1. [neanbHuil TpOCTOPOBUIA OPSIAOK. 2 2
Tema 2. EnemenrtapHi 30y/DKeHHS Ta KBa31YaCTHHKH 10 5 2 5
Tewma 3. HeBnopsiikoBaHi cucteMu 6 2 2 2
Tema 4. KoMipkoBa HEBIOPSIAKOBaHICTH (0€3MOPSAIOK 6 4 5
3aMIlICHHS)
Tewma 5. TomosioriuHa HEBMOPSIKOBAHICTh 4 2 2
Tema 6. JlubpakmiiiHi  METOOW  JAOCIIHKCHHS 8 5 2
0e3nopsIKY
Tema 7. EnexTpoHu B 10JIi KpUCTATIYHOT IpaTKH 6 2 2 2
Tema 8. By3bki 30HH Ta €JIEKTPOH-EIEKTPOHHA 5 4 9 2
B3aEMOJIIS.
Tema 9. EnexTpoHu y BUNagKkoBOMY OTEHIIIa1 4 2 2
Tema 10. KBazikyiacuuHui ONMMC KIHETUKH E€ICKTPOHIB 6 9 9 2
Y HEBITOPSAKOBAHIN CHCTEM.
Tema 11. [lunamika kpuctaiiB 3 AepeKTaMu 6 2 2 2
Tema 12. EnementapHi 30yMKeHHS B MarHeTHKax 3 5 9 9 4
JOMIIIKaMU
Tema 13. EnextpoHHi1 30y/KEHHS Y HEBIOPSAIKOBAHUX 8 9 2 4
CUCTeMax
Tema 14. EdexT TriraHTcbkoro MarHiToonopy y 4 9 5
OaraTolapoBUX MAarHITHUX TUTIBKAX Ta CEHABUYAX.
Pazom 86 40 16 30
MKP 2 2
3aiik 2 2
Bcboro roqus 90 40 16 34
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HaBuyajJabLHMii KOHTEHT
MeToauka onaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)
JlekuiiiHi 3aHATTS.

Ne | Ha3Ba temu Jiekuii Ta nepesik OCHOBHUX IUTaHb
(mepenik AMIAKTHYHUX 3ac00iB, MOCHIAHHS Ha JIiTepaTypy Ta 3aBaaHHs Ha CP)

1 Jlekuis 1. [neansuuit mpocropoBuii nopsaok. TpaHcisiniliHa iHBapianTHicTh. Teopema bnoxa.

2 Jlekuist 2. EnemeHtapHi 30y/pKeHHS Ta KBaszidacTHHKU. [IpocTuii rapMoHiunuii ocuwmistop. JliHiiHUMI
JIAHIF0KOK 3B’si3aHMX ocluisitopiB. KaHoHIuHI neperBopenHs. HopmaibHi KOOpAWHATH.

3 Jlekuis 3. EnemenrapHi 30y/pkeHHs Ta kBasiuacTuHkH. KBantyBanHs. ®ononu. KonuBanHs kpucraiigyHol
rpatku. CrieKTpalbHIH (IUHAMIYHINA ) 0€3NOPSIIOK.

4 Jlexmist 4. Ememenrtapni 30y/[keHHS Ta KBa3idacTHHKH. Ommc 30yKEHHWX CTaHIB CHCTEMH 0araThboxX
YaCTWHOK B TEPMiHAX eJEMEHTapHUX 30Yy/DKeHb 1 KBa3i4YaCTHHOK. THNH eneMeHTapHUX 30y/DKEHb 1
KBa31YaCTHHOK: KBa3ieNeKTPOH, QOHOH, MarHOH, TJIa3MOH, OOTOJIOH.

5 Jlexmist 5. HeBnopsinkoBaHi cucteMu. THIHM HEBHOPSIKOBAaHUX CHCTEM. 3araiibHi 3aKOHOMIPHOCTI OIIHCY
HEBIIOPSAAKOBaHHX CUCTeM. 3arajbHi OCOOJNHMBOCTI HEBIOPSJKOBAaHMUX CHCTEM . BennuuHH, IO
CaMOyCepEIHIOITECs. PO3MIpHICTB Ta MOPSIOK..

6 Jlexmiss 6. KowmipkoBa HeBmopsakoBaHicTh ( Oesmopsgok 3amimeHHs ). CruaBu.  MarHiTHa
HEBHOPSIKOBaHicTh. bimspkuit nopsimok. [Mapamerpu 6m3pkoro nopsinky. Kopensimiiai GyHKITI.

7 Jlekmist 7. KomipkoBa HEBIOPSIKOBaHICT ( O€3MOPSIOK 3aMimieHHs ). MojenbHi raminpToHiaHn. Moaens
I3inra. Moneins I'eiizendepra. Jlanekuii mopsipok. [lapamMeTpy 1aabHBOTO MOPSIKY.

8 Jlekuist 8. TomnonoriuHa HeBHOpPsSAKOBaHICTh. JluciokamiiHui Oe3rmopsok. AToOMHI (QyHKIIT po3noaity.
Hexpucranivni, amopQHi Ta ckJIoNoi0HI peYOBUHH.

9 Jlekuist 9. Judpaxuiiini metomu AociiypkeHHS Oe3nopsiiky. Po3CisiHHS pPEHTTeHIBCBKHX IPOMEHIB Ta
HerTpoHiB. [Ipyxue poscisausa. CTpykTypHUiA dakTop. YMoBa Bynbeda-bperra ans imeansHoro Kpucrany.
CrpykrypHu# akTop i 6iHapHA QYHKIIS PO3MOIUTY st aMOP(hHOi PEIOBHUHH.

10 Jlexmist 10. dudpakniiiai MeTonn IocipKkeHHS 0e3mopaaKy. BUBYeHHS HETIPYXHHUX MPOIECiB (AMHAMIKH)
Ta eJEeMEHTapHUX 30yKeHb 3a JOMOMOTOI0 pO3CISHHA HEHTpOHIB. 3araibHUil BHpa3 Ui Iepepizy
po3cisaas yacTok. Kopensmiitai ¢pysakmii. KorepeHTHe Ta HEKOTepeHTHE PO3CiSIHHS.

11 Jlexmist 11. ndpaxmiiini Metoawm mochipkeHHS Oe3mopsanky. HempyxkHe oxHOGOHOHHE PpO3CISHHA
HerTpoHiB. PakTop Jlebas-Banepa. Busnauenns 3akoHy mucriepcii ()OHOHIB 3a JTOTIOMOTOIO PO3CISTHHS
HEUTpOoHIB. HekorepeHTHe pPO3CISIHHSA Ta BHW3HAYEHHS TYCTHHM CTaHiB ab0 (YHKIIi pO3MOAiNy HYacToT.
MarniTHe pO3CiSHHA HEUTPOHIB Ta BH3HAYEHHS MArHITHOI CTPYKTypH 1 eJeMEHTapHHX 30yIKeHb
marHerukis. [1-3,5,6].

12 Jlekuist 12. EnexTpoHu B 10JIi KpUCTaNiuHOI IpaTku. MeTonu po3paxyHKy 30HHOI eHeprii. MeTos CHIIbHOTO
3B’s13Ky. [lepexoan MeTan-i30JsTOp B OAHOEIEKTPOHHIHN 30HHIH Teopii. [lapagokc ogHOENEKTPOHHOT 30HHOT
Teopii.
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13 Jlexuis 13. By3bki 30HH Ta €JIEKTPOH-EIEKTPOHHA B3aeMomis. Ilepexin meran-izomsarop Motra. Monenb
Xab6apaa. ®izuuni cranm Monem Xadbapna. EdbexkruBamii ciiHoBHii ramuibToHiaH. Monens ['eitzendepra
TSI MATHETHKIB.

14 Jlexmist 14. By3bKi 30HM Ta EJEKTPOH-EIEKTPOHHA B3aeMomis. OmHOYaCTHHKOBI (epmi-30ymKEeHHS.
EmemenrapHui 30ymkeHHs Ta kBasidacTkd. [lepexim Motra B mozmeni Xab0apma. MarHiTHI BIacTHBOCTI
Mmozeni Xab6apma. Hemoniku momeni Xa66apma. Kynoniscrka B3aemonis. Kpurepiit MoTTa s mepexomy
METaJ-130JIATOP.

15 Jlexmist 15. EnekTpoHM y BHIIAAKOBOMY IMOTEHINialli HEBIOPSAKOBaHOI cucTeMH. Monem AHIepcoHa Ta
Jlipmuma. T'omoBHI 0COOMMBOCTI HEBIOPSAOKOBAaHWX cucTeM. [Ipobiema ycepenHeHHS II0 BUIIaJKOBHM
3MiHHEM. CaMoycepeIHeHHSI.

16 Jlekuist 16 KBasiknmacuyHui OIMC KIHETHKM EJEKTPOHIB y HEBHOPSIAKOBaHIA cuctemi. [HTepdepenuiiini
(xBaHTOBI) mMOMpaBKH A0 eneKTponpoBigHocTi. CnalOka Jokamizawisi enekTpoHiB. BrimB po3mipHOCTI
cucremu. [HTepdepeHuiiini epextn y mar"itHomy nomi. Ociursinii Marxitroornopy Ta epekr AapoHoBa-
boma.

17 Jlekuis 17. lunamika kpucraniB 3 nedexramu. Teopemu Penesi. Cucrema piBHSHbB [UIsl BASHAYEHHS BIIACHUX
YacTOT KOJMBaHb 1 3MIIllEHh aTOMIB i/leabHOI KpUCTaNiyHOI rpatku. KBaHTyBaHHS KoJHMBaHb. DOHOHH.
Cuctema piBHAHB JJIsl BU3HAUYEHHS HOPMAaJIbHUX KOOPAMHAT Ta BJIACHUX YaCTOT KOJMBaHb KPHCTAIIB 3
JOMIMKOBAMU aToMaMi. KBaHTyBaHHS 30ykeHb. JJnHaMika KpUCTaly 3 i30TomiuHuM aedexToM. JlokanpHi
Ta KBa31JIOKaIbHI 30y KSHHS.

18 Jlexmis 18. EnemenTtapHri 30y/pkeHHS B MarHeTHKax 3 JoMiMmKamu. HopManbHI KOOpAWHATH Tl 30y KEHb
ineanpHOTO (pepomarHeTnka. CmiHoBi xBmii. KBaHTyBaHHS 30y/DKEHB B iNcallbHOMY (EpOMArHETHKY.
Marnonu. [lepexin 1o HOpMadbHHX KOOPAWHAT (IiaroHami3allis TaMiJbTOHIaHA) Ui (epOMarHeTHKa 3
JTOMIMKOBAMU criHaMu. CIIeKTp elleMeHTapHUX 30yIKeHb )epoMarHeTika 3 qoMimkamu. ['ycTHHA cTaHiB
eleMeHTapHUX 30yKeHb. JIOKallbHi 1 KBa3UIOKaIbHI CITIHOBI 30YIKCHHSI.

19 Jlexmist 19. EnextponHi 30yIKeHHs Y HEBHOPSIIKOBaHUX cuTeMax. JleroBaHi HamiBIpoBiqHUKH. JJOMIIIKOBI
HeHTpH. AHIEPCOHIBChKA JIoKamizanisa. BincyTHicTs audysii y HeBmopsakoBaHiii cuctemi. [lepexin meran-
nmienektpuk Aupepcona. [lopir pyxomocTi Ta MiHIMaJbHa MeTalidyHa MPOBIJHICTb. 3aJICKHICTH
KOHJIAKTAHCY BiJl PO3MIPHOCTI CUCTEMHU.

20 Jlekuist 20. Edexr riraHTCHKOr0 MarHiToonopy y 0araTroumiapoBUX MarHiTHHX IUTIBKaX Ta CEHJBUYAX.
[Mpupona rirantcekoro mardiroonopy. CriH3ale:KHe PO3CisSHHSI eJEeKTpOHIB. Pe3ucTopHa mMozens. YMOBH
CIIOCTEPEKEHHsI TIraHTChKOro MarHitoomnopy. TyHenbpHMit MarsiToomip. 3acTocyBaHHSI —e(eKTiB
riraHTChbKOTO Ta TYHEJILHOTO MarHeroonopiB. HanotexHouorii.

Camocriiina podorta acnipanTa

3 MeTor0 YiTKOi opraHizallii caMOoCTiiHOT pOOOTH CTYIEHTIB 1 3a/U1sl MiABULIIEHHS SIKOCTI 3aCBOEHHS
HaBYaJIbHOTO MaTepiaily Ta BUpOOJIEHHS IPYHTOBHUX HAaBUYOK HAYKOBOI A1SNIBHOCT] MPOMOHYIOTHCS
1HAMBITyalbHl 3aBJIaHH y (JOPMI CaMOCTIMHOT MiITOTOBKM KOHCIEKTIB Ta pedepaTiB i3 BUOpaHUX
tem. CamocriiiHa poOoTa 3100yBaya HayKOBOTO CTYIMEHs JOKTopa (Pinocodii € OCHOBHUM 3aCO00M
3aCBOEHHS HABUAJIILHOTO MaTepially y BUIbHUH BiJl HABUAIBbHUX 3aHATH Yac 1 BKIIIOYAE:

Ne 3/m Bun camocriitHoi poboTtu Kinpkictsb
roaguua CPC
1 [TinroToBKa 10 ayAUTOPHUX 3aHATH 10
2 ITigroroska no MKP 10
3 [TinroToBKa 10 3aiKy 14

ITosiTHKa Ta KOHTPOJIB

IoniTnka HABYAIBHOL JUCHUIJIIHU (OCBITHHLOT0 KOMIIOHEHTA)

Cuctema BUMOT, 5IKi BUKJIa/1a4 CTaBUThH ME€Pe]] ACIiPAHTOM:

° @paBWia BIABIAYBaHHA 3aHATh (3TJHO PO3KJIALy 1 3TiAHO 3arajbHO-1IHCTUTYTCHKOTO
PO3MOPSAKY);

° MpaBWia MOBEIIHKM Ha 3aHATTAX (AKTUBHICTh HAa MPAKTHUYHUX 3aHATTSIX € OOOB’A3KOBOIO, ,
BIJIKJIFOUEHHS TeNle()OHIB € 000B’I3KOBUM);

°  TpaBWiIa TMPU3HAYCHHS 3a0XOUyBAIBHUX Ta mTpadHux Oamie (mrTpadHi Oanm HE
MIPU3HAYAIOTHCS, 340X04UYyBalbHI 0T MPU3HAYAIOTHCS 3T1IHO MiAPO3IUTY 8 IIHOTO cUadycCy);

*  MONITHKA JIeJUIaliHIB Ta MePeCKIadaHb (3TiHO 3arallbHO-IHCTUTYTCHKOTO PO3IMOPSIKY);

*  TIOJIITHKA IIOJI0 aKaJAeMIYHOI T0OPOYECHOCTI (3T1HO 3araJIbHO-IHCTUTYTCHKOTO PO3IOPSIIKY);



Buan KOHTPOJIIO Ta peiTHHIOBA CHCTeMA OLiHIOBaHHS pe3y/bTaTiB HaBuaHHsA (PCO)
[ToTouynunii KOHTPOJIb: ONMUTYBaHHA 32 TEMOIO 3aHATTsA, MKP.

Kanenpapuuii KOHTpOJb: TPOBOIUTHCA [BiYi HA CEMECTp SK MOHITOPUHI IOTOYHOTO CTaHy
BUKOHAHHS BUMOT cuialycy.

CeMecTpoBa arecraillisi IPOBOUTHCS y BUTIISAII ek3aMeHy. [l OLliHIOBaHHS Pe3yabTaTiB HaBYaHHS
3acTocoByeThesl 100-6ambHa peHTHHTOBA CHCTEMa 1 THCTUTYTChKA IIIKaJa.

YMOBH JIOMYCKY JI0 CEMECTPOBOTO KOHTPOJIIO: BiJICYTHI.

PeiiTuHT acnipanTa 3 TUCHUILIIIHN CKIATAETHCS 3 OaliB, K1 BIH OTPUMYE:

1) 32 po0OOTY Ha ayIUTOPHUX 3AHATTSIX;

2) 3a MOZyJIBHY KOHTpOJIBHY poboty (MKP);

3) 3a BiAMOBiAb HA 3aJIIKY.

Cucrema pedTHHTOBUX OajIiB

1) AynutopHi 3auatTs. BaroBuii koedimient qopiBHIoe 4. MakcumanbHa KUTBKICTD OalliB, SIKI MOKeE
OTpUMATH acCHipaHT Ha ayJUTOPHHUX 3aHIATTAX CTaHOBUTH 12x4=48 OGamu. HapaxyBanus 6amniB Ha
OJTHOMY ayJTUTOPHOMY 3aHSTTi:

- BIIMIHHI BiAmoBizai 4 0ajiB;

- Ty’Ke 100pi, 100pi Biamosizdi 3,2 Gais;

-3a70B1JIbHI, JOCTATHI Biamosiai 1 6ai.

2) MonynsHa koHTposnbHa pobota (MKP). Barosuii xoedimieHT mopiBaroe 12. MakcumanbHa
KUIBKICTh 0alliB 3a KOHTPOJBbHY poOOTY cTaHOBUTH Ix12=12 OaniB. HapaxyBanus OaniB 3a
KOHTPOJIbHY pOOOTY:

- «BIIMIHHOY, IOBHA BiANOBiAb (He MeHie 90 % notpibHoi indopmarii) 11-12 Ganis;

- «1o0pe», JOCTaTHRO MOBHA BiMMOBiAL (He MeHme 75 % morpiOHOI iH(opMarii abo He3HauyHi
HetouHOCTI) 8-10 Oais;

- «3aJIOBUTHHOY, HETIOBHA BiMOBiAb (He MeHIe 60 % moTpiOHOT iHpopMaIii Ta JesKi MOMUIKH) 6-
7 Oais;

- «HE3aJI0BUTIbHOY, HE3aJ0BUIbHA BIANMOBIAE (MeHIIe 60 % nmoTpidHO1 iHdopmarrii) 0.

3) 3anik. Kpurepii orfiHioBaHHs. 3aBJaHHA MICTUTh JBAa TEOPETHYHI MUTAHHS, KOXKHE 3 SKUX
omiHOTECA y 20 6aniB. Beboro 2x20=40 6aris.

HapaxyBanHs GaJtiB 3a BiJINOBI/Ib Ha 3aNIKY:

- noBHa BiAN0oB11b (He MeHie 90 % noTpiOHo1 iHPopMmariii) 36-40 Ganis;

- JOCTaTHbHO MOBHA BiMOB1Ib (He MeHIe 75 % notpiOHoi iHpopmarii) 30-35 Gais;

- HemoBHa BiANOB1Ib (He MeHuIe 60 % noTpiOHOI iHpopmariii) 24-29 Ganis;

- He3aJI0BUIbHA BiAMOBIAH (MeHIe 60 % moTpidHoi iHopmariii) 0.

Skmo acmipaHT mpoTAroM cemecTpy HabOpaB moHaa 60 OamiB, BIH MOXe OTpUMATH 3ajiK
aBTOMAaTOM.

Jliig BUCTaBIeHHS (PIHAIBHUX OLIHOK PEUTHHT MEPEBOJUTHCS Y OLIIHKH BIJMOBIIHO /10 TaOJIHIIL.

Tabau1sd BIIIOBUIHOCTI PEUTUHTOBUX OalIiB OIIHKAM 33 IHCTUTYTCHKOIO IIKAIOH0:

Kinekicts Oaiis Orinka
90-100 BinMin=aO
75-89 JoGpe

60-74 3a/10BITHHO
Memnmre 60 HesanoBinbHO
He Buxonano inmi ymoBu | He nomymieno
JIOTTYCKY IO 3aJ1Ky

PoGouy nporpamy HaBuyaJbHOI AucuuILIing (Cuiiadyc):
Cxuaaeno 1.¢.-M.H., mpodecopom Jlocem Bikropom DenopoBuuem



JonarkoBa indgopmaiisi 3 TMCHUILTIHA (OCBITHBOI0 KOMIIOHEHTA)
[lepenik nUTaHb, IKi BUHOCITHCS] HA CEMECTPOBUN KOHTPOJIb:

TpaHCAIIdHA iHBapiaHTHICTB. Teopema bioxa.

[Ipoctuii rapMoHiYHU# ocuIATOp. JIIHIMHUH JTAHIFOKOK 3B’ SI3aHUX OCIMIIATOPIB.

Kanoniuni neperBopeHHs. HopManbHi KOOpAMHATH.

KganrtyBanns. ®ononu. KonmBaHHS KpUCTaIIYHOI TPATKH.

Omnuc 30yMKeHNX CTaHIB CHCTEMH 0araThbOX YaCTHHOK B T€PMiHAX €JIEMEHTApHUX 30YIKEHb 1
KBa314YaCTHMHOK. THMNH eleMeHTapHUX 30Y/KeHb 1 KBa3iYaCTHMHOK: KBa3ieJICKTPOH, (POHOH, MATrHOH,
I1a3MOH, OOTOJIOH.

6. Tunu HeBHOPSAKOBAHUX CHCTEM. 3arajibHi 3aKOHOMIPHOCTI ONUCY HEBHOPSAKOBAHUX CUCTEM.
7. 3arasbHi OCOOJMBOCTI HEBIOPSJIKOBAHMX CHCTEM. BenumuumHu, 10 caMOycCepeaHIOIThCS.
Po3mipHiCTh Ta TOPSIOK.

8. MaruiTHa HeBIOpAAKOBaHICTh. biu3pkuil nopsiiok. [lapamerpu OIM3bKOT0 NOPSAIKY.

9. Kopemsamiitai ¢pyHkiii. MogenbHi TaMiJIbTOHIaHH.

10. Mogens I3inra. Monens ['eitzen6epra. [lanekuii nopsaaok. [lapameTrpu ganekoro nopsaxy.

11. TonomnoridyHa HEBNOPSAIKOBAHICTh. JlucimokariitHuii 6e3nopsaoK. ATOMHI (YHKIII PO3MOILTY.
Hekpucraniuni, amopdHi Ta CKIOMOAIOHI pEUOBHHHU.

12. Po3cissHHS pEHTTEHIBCHKMX MpPOMEHIB Ta HelTpoHiB. IlpyxkHe po3cisHHs. CTpyKTypHUI
dakrop. YmoBa Bynwda-bperra 15 i1eanbHOro Kpucray.

13. CrpykrypHuii pakrop i OiHapHa QYHKIIIS pO3MOILTY JUIt aMOPHOI PEYOBHUHHU.

14. BuBYeHHs HENPY>KHUX MpoIeciB ( AMHAMIKK ) Ta eIeMEHTapHUX 30y KeHb 3a JOMOMOTOI0
PO3CISIHHS HEUTPOHIB.

15. 3aranpHuil Bupas s mnepepisy poscisHHsS yacTuHOK. Kopemsuiiini ¢ynkuii. Korepentne Tta
HEKOTEPEHTHE PO3CISTHHS.

16. Hemnpyxxue oqHodoHoHHE po3cisiHHs HeillTpoHiB. Dakrop [ebdas-Banepa.

17. BuznaueHHs 3akoHY aucnepcii (pOHOHIB 3a JOIIOMOTOI0 PO3CISIHHS HEWTpoHiB. HekorepeHTHe
PO3CISIHHS Ta BU3HAYEHHs TYCTUHU CTaHiB a00 (pyHKIIT po3MO/iTy 4acToT.

18. MarHiTHe pO3CISIHHS HEWTPOHIB Ta BU3HAYECHHS MArHITHOI CTPYKTYpH 1 €JeMEHTapHUX
30y/DKeHb MarHeTHKIB.

19. lunamika kpucramiB 3 nedexramu. Teopemu Penes. Cuctema piBHAHD I BHU3HAUCHHS
BIIACHHUX YacTOT KOJIMBAHb 1 3MIIlIEHb aTOMIB 17€abHOI KPUCTATIUYHOT TPaTKH.

20. Cucrema piBHSHB U BH3HAUEHHS HOPMAJIBHUX KOOPJIMHAT Ta BJIACHUX YacTOT KOJIMBaHb
KpHUCTAIIB 3 IOMIIIKOBUMH aTomMamu. KBaHTyBaHHA 30ymkeHb. JnHaMika KpUcTaly 3 130TONIYHUM
negpexrom. JlokalbHI Ta KBa3UIOKaabH1 30y KEHHS.

21. HopmaibHi KOOpAMHATH AJIs 30y/IKEeHb 11eabHOro pepomarHeTnka. CriHOBI XBHIIL.

22. KsanrtyBaHHS 30y/DKEHB B i1ealbHOMY (pepoMarHeTuky. MarHoHH.

23. Tlepexix m10 HOpPMaNbHUX KOOPAWHAT ([IiaroHamizallis raMiIbTOHiaHa) AN (epoMarHeTuka 3
JIOMIIIIKOBAMM CIIHAMHU.

24. Cnexktp eneMeHTapHUX 30ymkeHb (epomMarHeTuka 3 JOMilIKamMu. [ycTWHa CTaHiB
eleMeHTapHuX 30y/KeHb. JIokampH1 1 KBa3UIOKAIbHI CITIHOBI 30y IKEHHSI.

25. JleroBaHi HamiBOPOBIAHUKHU. JJOMIIIIKOBI IEHTPU. AHJIEPCOHIBChKA JIOKATi3allisl.

26. BincyrHicTh mudysii y HeBopsiakoBaHiii cucremi. [lepexin Mertan-nieeKTpuKk AHIEpCOHa.

27. Tlopir pyXxoMoCTi Ta MiHIMajdbHa MeTaJiuHa MPOBIAHICTh. 3aJEKHICTh KOHJAKTAHCY BiJ
PO3MIpHOCTI CUCTEMH.

28. EnekTpoHM B TMOJi KpPUCTAII4YHOI IpaTKu. MeToau po3paxyHKy 30HHOI eHeprii. Meton
CWIIbHOTO 3B’s13Ky. Ilepexomm Mmeran-i30y9TOp B OJHOENEKTPOHHIM 30HHIM Teopii. Ilapamoxc
OJTHOEJIEKTPOHHOI 30HHOI TEOpii.

29. By3bki 30HU Ta €JIEKTPOH-EIEKTpOHHA B3aemomis. [lepexin meran-izomsatop Motra. Monenb
Xab60apna. diszuuni cranu mozeni XabOapna. EdexrtuBnuil cniHoBuil ramunbToHiaH. Mogenb
I'eiizenbepra s mMarneTukiB. OnHOYaCTUHKOBI (epMi-30ymkeHHs. EnemenTtapHi 30ymKkeHHsS Ta
kBasivactuHku. I[lepexinm Motra B momeni Xa0b6apma. MarHiTHI BiIacTHBOCTI Mozeni Xabbappa.
Henoniku moneni Xa066apna. Kynonisceka B3aemomis. Kpurepiii MoTra ans mepexoqy Merain-
130J15TOD.

orwbpPE



30. EnexkTpoHu y BHIaJKOBOMY IOTEHLIall HEBIOPSAIKOBAHOI cUcTeMH. Mojeni AHIEpcoHa Ta
Jlibmunsa. TomoBHI  0COOMMBOCTI  HEBMOPSAKOBAaHUX cHcTeM. [Ipobnema ycepemHEHHs TIO
BUIMAIKOBUM 3MiHHUM. CamMoycepeHeHHs.

31. KBazikjgacH4YHHMI ONMKHC KIHETHKH EJICKTPOHIB y HEBHOPSJKOBaHIN cucreMi. [HTepdepeHiiiini
(kBaHTOBI) TMOMpaBKU J0 enekTpomposinHocTi. Crabka Jokamizamis —eneKTpoHiB. Brus
po3MipHOCTiI cucteMu. IHTepdepeHmiiHi edektn y MaraiTHoMy mouri. OCHIALIl MarHiTOONnopy Ta
edext AaponoBa-boma.

32. AHnepcoHiBChbKa JOKamizaiis. BincytHicTs audysii y HeBmopsakoBaHii cuctemi. Ilepexin
MeTa-AieieKTpuK. [lopir pyxoMocTi Ta MiHIMallbHa MeTalieBa MPOBiAHICTh. CKeiliHroBa Teopis
Jokaizanii. 3aJe)kKHICTh KOHJAKTaHCY BiJl pO3MIPHOCTI CUCTEMHU.

33. EdexT riraHTCchbKOro MarHiTOONmopy y OararomapoBHX MAarHiTHHUX IUTIBKaX Ta CEHIBHYAX.
[Tpupona rirantcekoro martiroonopy. CriH3aneXHe PO3CiSIHHS €IeKTpOHIB. Pe3aucTopHa Mojens.
YMOBH CHOCTEPEKEHHsI TIraHTCHKOTO MarHiroonopy. TyHenbHUI MarHiToomip. 3acToCyBaHHS
e(eKTiB riraHTChKOro Ta TYHEIHLHOT'O MarHiTOOIOPIB.





