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1. MIOACHIOBAJIBHA 3AIIMCKA

3araabHi BizomocTi.

[Iporpama ckmageHa BiAMOBIAHO A0 ocBiTHRO-TIpodeciitnoi mporpamu (OIII) «EnexTponni
cucreMn» Tepmioro (6akamaBpChKOTO) piBHA BHIIOi OCBITH 3a croemianbHicTIo G5 «EnekTpoHika,
€JICKTPOHHI KOMYHIKaIlii, MpuiIago0y/TyBaHHS Ta pOOOTOTEXHIKa.

[Tpuitom abiTypieHTIB, fKI 3700ynu ocBiTHIA crymiHb (OC) «b6akamaBp», st 3000yt OC
«Marictp» 3a cremianpHicTI0O G5 «EnexkTpoHika, eIeKTpOHHI KOMYHIKallii, Mpuiago0yayBaHHS Ta
pOOOTOTEXHIKa» TPOBOAMUTHCS 3a pe3ysbTaTaMu (PaxoBOTO ICIUTY, SKE BiIOYBalOTHCS y GOpPMI YCHOTO
icruTy.

Meta BCTymHOro BHUNPOOYBAHHS IIOJIATa€E y 3'ICyBaHHI pIBHS TEOPETUYHUX 3HAHb 1
MPAKTUYHUX YMiHb 1 HABUYOK, HEOOXITHUX ISl OMIaHyBaHHS HOPMATHUBHUX 1 BapiaTMBHHUX JAUCUHUIUIIH
3a TporpaMoro miarotoBku ¢axieig OC «MaricTp 3 eJIeKTpOHIKM» 3a crenianbHicTIo G5 «Enekrponika,
€JIEKTPOHHI KOMYHIKallii, mpuaago0yayBaHHs Ta pOOOTOTEXHIKaY.

Bumoru no 3ai6Hocteii i minroromsieHocti abiTypienTiB. s ycCHilmHOTO 3acBOEHHS
JTUCIUTLIIH, Tepe0adeHnX HaBYAIBHUM IUIAHOM I mATroTOBKU 32 OC «MaricTp 3 eJICKTPOHIKM»
abiTypieHTH TOBMHHI MaTuh 0a30BY BHILY OCBITY 3a crnemianbpHicTio G5 «EnexkTpoHika, eneKTpOHHI
KOMYHIKaIlii, mpriao0y1yBaHHs Ta paJloTexHiKay a0o 1HIIO crerianbHICTI0. O00B'I3KOBOK YMOBOIO
TAKO’K € BiJIbHE BOJIOAIHHSA JeP/KABHOI0 MOBOIO.

XapakTepucTHKA 3MIiCTY IPOrpaMu.

[Tporpama BCTYIHHX BHIIPOOYBaHb OXOILIIOE KOJIO TIUTaHBb, SIKI B CYKYITHOCTI XapaKTEePHU3YIOTh
BHMOTH JI0 3HaHb 1 BMiHb 0coOM, 1o Oaxkae HaBuatucs B YXKHY 3 Meroro opepkaHHS OCBITHBOTO
CTYHEHsI «MaricTp 3 eJIeKTPOHIKU»» 3a creuianbHicTIO G5 «EnexkTpoHika, eneKTpoHHI KOMYyHiKalii,
npuiano0ynyBaHHS Ta palioTeXHIKa.

2. MEPEJIIK ®AXOBUX HABYAJIbHUX JUCHUIIIH, 3 AKUX
MMPOBOJUTHCS BCTYIIHE BUITPOBYBAHHS

Berynne BumpoOyBaHHS oxomitoe 14 ¢(axoBux IucuUIUIH: (PI3MUHI OCHOBM €JIEKTPOHIKH,
€IeKTpOMarHiTHa TEXHiKa, TBEPAOTUIbHA EJIEeKTPOHIKA, BaKyyMHa 1 IUIa3MOBa  €JEKTPOHIKa,
TEopis  ENEeKTPOHHUX Ta  CJIEKTPUYHMX  KUI, OCHOBHM paJlOTEXHIKM, NEpPBHUHHI JaTYUKU B
€JNIEKTPOHIIll, BUMIPIOBAIIbHI TNPWIAIM Ta TMEPeTBOPIOBadl, MPHUCTPOi MEPETBOPIOBANBLHOI TEXHIKH,
HAHOTEXHOJIOTIT Y EJIEKTPOHIIli, KBAHTOBA E€JIEKTPOHIKa,()yHKIIIOHAIbHA EJIEKTPOHIKA, CXEMOTEXHiKa
aHaJIOTOBUX MPHUCTPOiB, HU(POBA CXEMOTEXHIKA.

3. TEMHM HABYAJIbBHOI'O MATEPIAJTY TA OPIEHTOBHUI
MEPEJIIK IINTAHb

Jucuumiiina «Pi3u4Hi 0CHOBH eJ1eKTPOHIKI.

1.IIpuHnMmyM KBaHTOBOI Teopii 0OaraThbOX YacTHHOK Yy i3WIi TBEpHoro Tijna.AniabaTuaHe
HaOmwkeHHs. OgHoeNneKTpoHHe HabmkeHHs. KBasiimnysbce.[30eHepreTuyHi moBepxHi.

2.EnextpoH y nepioguuHoMy norteHuiani. PiBusauua lpenunrepa st enekTpoHa Yy
nepioguyHoMy ToTeHuiani. Enekrpon y moni moreHuiany tumy rpeGinns [lipaka. HabnuxeHHs maiixe
BUTLHOTO €JICKTPOHA. YTBOPCHHS EHEPreTUYHHX 30H. EnekTpoH y mom motenmiany Kporira—IlenHi.
YTBOpEHHsI €HEpreTHYHUX 30H y Teopii KBa3i3B'A3aHOr0 eyeKTpoHa. TUIM MIKaTOMHHUX 3B'S3KIB Yy
KpucTaiax. Meranu, TieleKTpUKH, HamBIpOBiIHUKY. EnemMenTapHa kinacudikaris.

3.Metoau 0oOYMCICHHS 30HHOI CTPYKTYpU KPUCTAJIYHMX TBEPAUX TU1. METOA IUIOCKUX XBUIIb.
MeTox  OpTOTOHANTI30BaHMX IUIOCKMX  XBWJIb. MeTOJN TNpHEIHAHWX IUIOCKUX  XBHIJIb.MeTon
ncepaonoTeHumiany. k-p-meroa. Meroa edexktuBHOi Macu. PosknanaHHs eHeprii eneKkTpoHa MOOIu3y
eKCTpeMaJIbHUX TOYOK. /luHamiuHuii acniekT npoOnemu epekTuBHOi Macu. CriH-opOiTanbHa B3a€MOJIIS.
Jlesiki mpUKIIaau po3paxyHKiB 30HHOI CTPYKTYPH HaIliBIPOBIAHHKIB.

4. EnextpoH y marHiTHOMy moui. KonuBaHHSI aTOMIB KpUCTaNiqHOT IpaTku. Jomimkn Ta qedexTn
B HaIiBNpOBiAHUKaX.MarHiTHUA MOMEHT 1 CHiH eNeKTpoHa. EjexTpoHH1 cTaTUcTHyHI cucTemH. PiBHI



Jlannay.OnHOBUMIpHMIA JHIKHUN JTaHIIO)KOK aToMmiB. J[OBrojitoui CHIM Ta METOA OOEPHEHOI IPATKH.
KonuBanus nBoaTomMHOro JjiHIHHOTO JaHItokka. KonmuBanus atomiB kpuctana. ®ononu. CratucThka
¢ononiB.Enexrpon-pononna B3aemonis. Tunu nedekTiB y HamiBnpoBigHUKaX. EHepreTuuHi craHH
JTIOMIIIIKOBUX HaMiBIPOBITHUKIB. EnleMeHTapHa Teopist nedeKTiB.

S5.CratucTuka €NEKTPOHIB y HAMIBIPOBIIHMKAX B YMOBAaX TEPMOAMHAMIYHOI pPIBHOBArw.
Cratuctuka enekTpoHiB 1 gipok. Emextponu ta mipku. IllinbricTs ctaniB. CdepuuHi i30eHEpreTUUHI
noBepxHi. EmnincoinanpHi i3oeHerperuuHi noBepxHi. LI{imbHICT cTaHIB A1 HEKBAJPAaTHUYHOTO 3aKOHY
muctiepcii. [liapHICTE CTaHIB €JEKTPOHIB HAIMBIOPOBIAHMKA B MarHitTHoMmy modji. [llinpHICTE cTaHiB
€JIGKTPOHIB,II0 JIOKaJi30BaHI Ha aToMax Jaomimok. KoHmeHTpaumis HOCIiB 3apsny. Bupomxeni Ta
HEBHUPOPKCHI HAIMBIPOBIIHUKU. 3aJeXKHICTh MOJOXKEHHS piBHS Depmi Bij TemrepaTypu. PiBHIHHS
eJleKTpoHeiTpanbHOoCTi. KOHIIeHTpallisl eeKTPOHIB 1 JIPOK Ha MPOCTUX JTOMIIIKOBUX LIEHTpaxX. PiBHAHHA
€JICKTPOHEUTPAILHOCTI /I BJIACHOTO HAIIBIPOBIIHUKA. HamiBNpoOBITHUK, M0 Ma€ TOMIIIKY OJTHOTO
Tury. HamiBrpoBiHUK, 10 MICTUTh aKIEITOPHY Ta JJOHOPHY AOMIIIKH. BupomkeHuii HamiBIpOBiIHUK.

6. SIBumia mepeHeceHHs B HamiBrpoBigHuKkax.Kinetnune piBHsHHS Bonbsiimana. Yac penakcarrii.
EnexkTponpoBiAHICTh HAIMIBIPOBITHHUKIB. 3ale)KHICTh PYXJIMBOCTI HAMIBIPOBIIHUKA BiJ TeMIIEepaTypu.
PoscitoBanHs Ha KoOJMBaHHSAX TpaTkW. Po3CitOBaHHS Ha 10HI30BaHUX JOMIIMIKax. Po3cifoBaHHA Ha
HEHTpaJIbHUX aToMax JOMIIIOK. Po3ciloBaHHS Ha JAMCIOKaLiAX. 3aleXHICTh pPYXJIHBOCTI Ta
€JICKTPOIPOBITHOCTI HOCITB 3apsaay B pealbHUX HAMiBIPOBITHUKAX BiJl Temmnepatypu. ['anpBaHOMarHiTHI
sBuIna B HamiBrpoBinHukax. Edexr Xomna. Edexkr Xomia B HamiBIPOBIIHUKAX 13 JBOMA THIIAMH HOCIIB.
MarnitopesuctuBauii  epexr. Edextun Etrtinrcrayzema Tta Eprcra. TepmomarniTHi  edekTu.
TepmoeneKkTpuuHi SBUILA.

7.T'enepartiss Ta pexomOiHAIlsI HOCIIB 3apsay y HamiBIPOBIAHUKAX.Po3moain HepiBHOBaKHUX
HOCIIB 3apsAay 3a eHeprisiMu. MexanizMu pexoMOiHamii HociiB 3apsny.Kinetuka reneparii i pexkoMmOiHamii
HOCIiB 3apsiAy y HamiBIpoBigHUKAaX.MI>K30HHA BUIIPOMIHIOMIHIOBaIbHA peKoMOiHaIlis. Mi>k30HHa yaapHa
pexomOiHamis. PexomOinaliisi uepe3 oxnHo3apsaaHi gokanbHi neHtpu (3a llokni—Pinom). Crin-3anexHa
peKkoMOiHaIlisl B HAIIBIPOBITHUKAX.

8.ludysis ta apeiid HociiB 3apsay. Hecriiikocti y HamiBnpoBignukax. JudysiitHi Ta aperdosi
ctpymu. HepiBHoBaxkHi HamiBnpoBigHukd. KsazipiBai ®@epmi. CrmiB-BinHomeHHs FEifHmreliHa.
ExcriepumentanbHe Bu3HaueHHs koedimienta audysii 3a Xaitncom—Illokmi. Judyszis Tta apeiid
HEpIBHOBOXHUX  HOCIiB  3apsay B  MOHONOJNSAPHOMY  HamiBOpoBimHWKY. Yac  pemakcarii
Makcenna./ludysis Ta apeiid) HEOCHOBHUX HAJIMIIKOBUX HOCIIB 3apsmy B JIOMIIIKOBOMY
HamiBNpOBIAHUKY. JlMQy3is HEOCHOBHUX HOCIIB 3apsily B €lNeKTpUuHOMY mnouii. [[peild HeocHOBHUX
HAJUTMIIKOBUX HOCIIB 3apsiay. Jdudysis Ta apeiid HOCIIB 3apsay B HamiBOPOBIIHUKAX 13 MPOBIAHICTIO,
OJIM3bKOI0 710 BIAcHOI. ENeKTponpoBiAHICTH HAMIBIPOBIIHUKIB y CHJIBHUX €JIEKTPUYHUX TOJAX.
Enexktponna temneparypa. JludepenmianpHa mnpoBigHicTb. N- Ta  S-mojiOHI  BOJBT-aMIEpHi
xapaktepucTuku.Kputepii BUHUKHEHHsS HeCTiMKocTi. YnapHa ionizamis. Edexkr [anmna. YmoBu
BUHUKHEHHS BiJl'€eMHOI Tu(epeHIiaabHOl MPOBIAHOCTI.

Jucuumiina «EjekTpoMarniTHa TexHikay.

1.0cHoBU MarHetnsMy. [HAYKIs Ta HaNpyXEeHICTh MAarHITHOTO ToJisi. MarHiTHa B3a€MOJis
CTpyMiB. MarHiTHe nosie HanpocTimux cucteM. ColeHOINaNbHICTh 1 BUXPOBUN XapakTep MarHiTHOrO
nmonsi. Di3u4HI OCHOBM pOOOTH ENEKTPOMArHITHUX MPHCTPOiB. EnekrpoMarHiTHa iHIYKIif,
CaMOIHIYKIIis, B3a€EMOIHAYKIIiL. MexaHiyHa poOoTa y MarHiTHOMY MOJI.

2. MarniTHi MaTepianu. MarHiTHa IPOHUKHICTH Ta MarHiTHA CIPUHHATINBICTD. JliaMarHeTHKH,
napamarHeTukd, ¢epoMarHetuku. JlomeHHa cTpykTypa (¢epoMarHeTukiB. MarHiToM'siKi Ta
MAarHiTOKOPCTKi Marepianu. EnekrpoTexHivHi cTaii, mepmanoi, GepuTH.

3.CraTuuHi Ta AMHAMIYHI XapaKTepUCTUKU MarHiTHUX MatepianiB. Touka Kropi, ricrepesuc.
3akoH 30epekeHHS €Heprii B eJIeKTPOMArHiTHOMY IIOJIi, BTpaTH €Heprii Nmpu mepeMarHidyBaHHI
Mar”iTHHX MaTepiaiB.

4.Kputepii BuOOpy MarHiTHHX MaTepiajiiB MpPH PO3PaxXyHKY eJNEKTPOMAarHiTHHX
JAHLIIOTIB Ta eJIEKTPOMAarHiTHUX MPUCTPOIB.



5.Po3paxyHOK MarHiTHUX Ki1. MeTOH, OCHOBHI 3aKOHH, 1110 3aCTOCOBYIOThCS /Uil PO3PaxyHKIB
MarHiTHUX KiJ. MarxitopyiriiiHa cuia, 1HAyKTUBHICTh MTOTOKO3YETUICHH. MarHiTHUH aHaJIOT 3aKOHY
Owma. MarHiTH#Hii omip. MarHiTope3ucTopH.

6.DepomarniTHi mpuctpoi. Tpanchopmaropu, apocemi, Qepope3oHaHCHI cTabiIi3aToOPH,
MarHiTHi mijacuitoBadi. MarHiTHi Ta ¢pepope3oHaHCHI reHepaTopu, GopMyBadi iMIYJIbCIB.

7.Enextpomexaniuni mpuctpoi. EnexkrpomarHiTHi pene, TepkoHH, (EpPUTH, KOHTAKTOPH,
MAarHiTHi Imyckaui.

8.MeToau MarHiTHOTO 3anucy iHGopmarii Ta i BIITBOPSHHS.

9.ITpucTpoi MarHiTHOTO Ta MarHITOONITUYHOTO 3aMUCy iHpOpMaii.

10.MarsiTHO-I10/1HI €IEMEHTH Ta MIPUCTPOI, TPUHITUTIN TOOYAOBH Ta PO3PAXYHKY.

Jucouniina « TBepaoTisibHA eJIeKTPOHIKAY.

1.KiHeTn4Hi XapaKTEpPUCTHUKU EJEKTPONPOBIIHOCTI 3a paxyHOK HE3B‘S3aHUX EJIEKTPOHIB Yy
HaITiBIIPOBITHUKAX.

2.Po3MmipHi enekTpoi3HyHUX BIACTUBOCTI TOHKUX IUTIBOK.

3.KBaHTOB1 po3MipHI €PEKTH y TOHKHX IIJTiBKaX.

4.0a30B1 po3MipHi €PEeKTH y TOHKHX IUTIBKAX 1 YACTUHKAX MaJIUX PO3MipiB.

S.Ilonspu3ainiitai epekT B KpucTayax AieneKTpuKiB. [TomspHi 1 HEMOMAPHI AICTEKTPUKH.

6.CeraeroeneKTpuYHUN ePeKT y TBepAUX Tilax.

7. [1°e30enexTpuyHuil €heKT y TBEPAUX TiJaxX.

8.ITipoenexkTpuyHmii eexT y TBEpAMUX Tijax.

9.Haiinomupeninni npuiaayd TBEPAOTUIEHOI €IEKTPOHIKH HA CETHETOCTIEKTPUIHOMY e(DEeKTI.

10.Haiinommupeninri npuiaan TBEpAOTIIBHOT €EKTPOHIKH Ha 1 €30€IeKTPUIHOMY e(eKTi.

11.HajinmommpeHinii NpuiIaan TBEpAOTUIBHOI €JIEKTPOHIKH Ha MIPOCICKTPUIHOMY €(EKTi.

12.®yHKIIOHATBHA TBEPAOTIIbHA Ta MIKPOETIEKTPOHIKA.

13.0nToeneKkTpoHika i ONTHYHA ETIEKTPOHIKA.

14.0cHOBH1 BUIH ONTPOHIB.

15.1TepeBaru npui1aiB ONTOCICKTPOHIKH.

JAucuumiina «BakyymHa i mia3mMoBa eJIeKTPOHIKa.

1.IIonsatra BakyyMmy.I[louaTok HayKOBOTO eTamy pPO3BUTKY BaKyyMHOI TeXHIKM. BumiproBaHH:S
tucky E. Toppiuemni. Bigkpurrsi, TEpMOENEKTPOHHOI eMicii; (OTOETEKTPUIHOTO e(PeKTy; MepIIOro
3akoHy ¢oroedekty.Burorosnenns mnepmux BakyyMHux niomiB J.A. dneminrom, Ta Tpionis Jli me
dopecrom.

2.3aranbHa  (i3MyHa MOJENb TMPHIAAYy BaKyyMHOi eJeKTpoHiKM. Ewmitrep enexTpoHis.
KonTtunyanene cepenosuiue (BakyyMm). Ilpuctpoi kepyBaHHS €IE€KTPOHHUMH MOTOKAMHU, SKi POPMYIOThH
iH(popManiiinuit curnai. Jletexktopu iHpopMaIiiHUX CUTHAIIB.

3.0i3uka i TexHika BakyyMmy. BrmactuBocti Bakyymy. DyHKIis po3momiry MakcBena aToMiB
(Monekyn) 3a MIBUAKOCTAMM; eHeprisiMu. JlokumHa BimbHOro mpoOiry. OAMHHUII BHMIpY THCKY Ta
cniBBigHOmEHHS Mk HHMHU. CepemHboapu(MeTHYHA, CepeHBbOKBAJApaTHYHA Ta HAWOULIBII iMOBipHa
IBUAKICTh. TUMK BakyyMy (HU3BKUU, cepeHil Ta BUcokuil Bakyym). Kputepiiit Knyacena.

4.Metomu cTBOpeHHS Bakyymy. ®Dismka i TexHika BakyyMmy. BriactuBocti Bakyymy.Metoam
BUMIpPIOBaHHS BakyyMy. BunanenHs rasy i3 BiilmoMIIoByBaHOTo 00’eMy. 3B’si3yBaHHsI Ta3iB 3a paxyHOK
KOHJICHCAIlll MpH HU3BKUX TEMIIepaTypax, ado 3a paxyHOK 3B’S3yBaHHS MOJIEKYJ Ha CTiHKax 00’eMy
crieniaJbHUMU MaTepiajamMu. Pi3HI TUIIHM OMII 1 BEJIMUMHA BaKyyMy, sIKa JOCATAETHCS 3a 1X 10IOMOTOIO.

5.Metonu BuMiproBaHHs Bakyymy. ligpocratnuni U-momiOHI BakyyMMeTpHM Ta TNPHHIWI IX
pobotu. TemnoBi mepeTBOproBadi (TepMOMapHi, MEpPETBOPIOBAauUl OMOPY),Ta MPHHIMI iX POOOTH.
I'pamyroBaHHs TeIUIOBUX TMepeTBopioBaviB. Pi3HI TWmu momMn (HacociB) 1 BeNIWYMHA BaKyyMmy, sKa
JOCATAETHhCS 32 iX JOMOMOTroro. EnekTpoHHI 10Hi3amiiiHi BakyyMMeTpH. ['paayroBaHHS 10Hi3alliitHOTO
MaHOMETpA.

6.Metonu momyKy BUTOKIB. MaHOMeTpu4HMI MeToA. MaHoMeTpuYHI mHepTBoproBaui. Mac-
CIIEKTPOMETPUYHHUIA METO/.



7.BakyymHa enektponika. Enexkrponna emicis. TepmoenekTponHa emicia. PiBHsHHa Piuapacona-
Hemmena. dDortoenekTpoHHa ewmicisd. PiBHsHHS (Qoroedekty. BTopuHHa eleKTpOHHA  eMicis.
EnepretuuHuii crieKTp BTOpPUMHHHX eleKTpoHiB. KiHeTnuHa i0HHO-eleKTpoHHa eMicis. Emicig rapsumx
eleKTpoHiB. Ex30enekTpoHHa emicis. ABToeneKkTpoHHa emicis. [loTeHiianpHa 1I0HHO-EJIEKTPOHHA eMiCisl.

8.Emitepu BimbHMX enekTpoHiB.Enekrponna rapmara. Ilepseanc. 'apmarta Ilipca. @opmyBaHHs
aKC1aJIbHO-CUMETPUYHOTO €JIEKTPOHHOTO MOTOKY. [HIII emMiTepH BUTbHUX €IEKTPOHIB.

9.KepyBaHHS (yIpaBIIiHHS) TOTOKOM €JIEKTPOHIB MOJSMU. PyX eleKTpoHa B OJHOPITHUX IOJSIX.
Pyx enextpona B enekTpoctatuyHOMY 1ojii. OqHOpIIHE MarHiTHE IMOJe 1 PyX €JIeKTpOHa B HhOMY. Pyx
€JIEKTPOHIB B MEPEXPECHUX EIEKTPUUYHOMY 1 MATrHITHOMY TIOJISIX.

10.ITpucTpoi ynpaBiiHHS €JIEKTPOHHUMH NMPOMeHsIMHU (Tyukamu). EnekrpocTaTidna Biaxumsitoua
cucrteMa. YHIpaBiIiHHA 3 JOMOMOTOI0 €JIeKTPOHHOI ONTHUKH. Y IPaBIiHHS 3[J0IOMOT0I0 MarHiTHOT ONTHKH.
BakyymHa enektpoHHo-ipoMeHeBa TpyOka bpayHa Ta nepenaBaibHa TpyOKa.

11.KepyBaHHs MIBHIKICTIO €IEKTPOHIB. P€30HaTOpHI METOM MIBUIKICHOI MOIYJISMLIT €IEKTPOHIB.
HepesonaHcHi mpucTpoi MIBHAKICHOT MOTYJISAITI.

12./leTexTyBaHHs 1 MIEPETBOPEHHSI €HEPrii eJIeKTPOHHOro MoTokKy.HaBeneHHs cTpymy mpH pyci
€JICKTPOHIB Yy BakyyMi.BinOip eHeprii Bij enekTpoHHOTO TOTOKY.IIporecu B3aeMoii €IEKTPOHIB 3
PEUOBHHOIO JIETEKTOPA.

13.I0Ipwramu 1 mnpuctpoi BakyyMmMHOI elekTpoHikd. Kiacudikaiis TpUCTPOiB BaKyyMHOI
eJIeKTpOoHIKU. ENexTpoHHi JaMmu Ta ix Tunu. EnekTpoBakyyMHi MiKpOIaMIIu.

14.ITpwranu ta npuctpoi HBY- enexkrponiku.Enexkrponni mamnmu HBY. Kiictponn. Jlammm
6ixyuoi xBuii. Jlamnu oOepHeHoi XxBuIi. MarHeTpoHH.

15.EnextponHo-nipoMeneBi npunamau. [Ipunaam tumy «curHan — cBiTiaoy». [Ipunaau tTumy «CBITIO
— curHam».Ilpunanu 3 HakommueHHsM 3apsany.llpunamu Oe3 nakommyenHs 3apsny. [lpunmanum Tumy
«curHan — curHany.llpunaamu Tuny «CBITIO — CBITIION.

16.®otoenexTponHi npuiaau. BakyymHi ¢poroenemenTu. @oTOENEKTPOHHI TOMHOXKYBAUI.

17.11na3moBa enexkTpoHika.OCHOBHI MOHATTS IJIa3MOBOi €NEeKTpOHIKU. EnexTpuuHuil pos3psan B
razax. Tunu po3psiais. [Ipouecu B ma3mi. BunpomintoBanHs mia3mu.JliarHOCTHKA TTa3MU.

18.ITpunamm i mpuctpoi 1wa3moBoi enekrpoHiku.loHHI mpuianu. lonHi nmpumaam oOpoOkm i
BimoOpaskeHHs1 1H(popmalii. XOIOIHOKPHUCTANbHI MPUCTPOi BimoOpakeHHs iHpopmanii. Tenmenuii
PO3BHUTKY BaKyyMHOI Ta IJIA3MOBOI €JIEKTPOHIKH.

Jucuuniina «Teopist eJIeKTPOHHUX TA eJIEKTPHYHUX Ki».

1.OcHOBHI MOHATTS Ta 3arajbHi MOJ0KEHHS 1 3aKOHH Teopii eNeKTpuuHuX Kil. OCHOBHI MOHATTS
€JIEKTPOMATHITHOTO MoJis. EnekTpuuHmii cTpyMm, Hampyra, eIeKTpUYHa €HEepris, eNIeKTpopyIliiHa CHa,
NOTYXHICTb. JIkepena enekTpuuHoi eHeprii. EnekTpuuHe Koio HOro enemMeHTH Ta 3acTyllHa CXeMa.
[TacuBHi Ta akTrBHI. OCHOBHI 3aKOHHM Teopii kis. Kitacudikartist ki i pexxuMiB poOOTH. €JIeMEHTH
ENEKTPUYHHX K1 Ta TX piBHSIHHS

2.JliHiiHI eNeKTPUYHI KoJia TOCTIMHOTO CTpyMy Ta MeToad iX aHamidy. IlocTaHoBka 3amadi Ta
OTJIsII OCHOBHUX METOJIB aHami3y Kija. MeToJ ekBiBaJeHTHHUXIEpeTBOpeHb. Meroa piBHsAHB Kipxroda.
MeTon KOHTYpHUX CTpyMiB. MeToa By3/I0BUX Hampyr. MeToJ €eKBIBaJIEHTHOTO TeHepaTopa. Meron
HaklaJaHHs. EKBIBaleHTHI MEPETBOPEHHsSI CXEM ENEeKTPUYHHX Kiid. EHepreTwuHi CHiBBiAHOIICHHS B
KOoJax TOCTiHHOTO cTpyMmy. llpmHnmn B3aemHocTti. Teopema kommeHcamii. bamaHc moTykHOCTEH B
€JIGKTPUYHOMY KOJI1 MOCTIHHOTO CTPYMY.

3.JIiHiiHI eNeKTpUYHI Koja 0JHO(A3HOTO CHHYCOIJHOTO CTPyMy. 3arajibHi XapaKTepUCTHKH Kil
CHUHYCOiJHOTO cTpyMy. OCHOBHI NMOHATTSA Ta BU3HAauYeHHs. [lapameTpu CHHYCOIZHMX CTpPYMIB, Hampyr,
EPC. Jlitoui Ta cepeiHi 3Ha4Y€HHS CUHYcOigHOro crtpymy, Hanpyru, EPC, 3o0pakeHHs CUHYCOIAHOI
BEJIMYMHHM HA KOMIUIEKCHIN IUTOIMHI. BekTopHe 1 KOMIUIEKCHE 300pakKeHHS CUHYCOITHMX CTPYMIB,
Hanpyr, EPC. KommekcHwuii omip 1 KOMIUIEKCHA TPOBiIHICTh. 3akoH OMa B KOMIUIEKCHiH (Gopmi.

4.YcraneHuil pexxuM y Kojax cuHycoigHoro crpyMmy. Enementu R, L, C y konax cuHycoigHOro
ctpymy. llocninoBHe 1 mapanenbHe 3’eaHaHHs eneMeHTIB R, L, C y pexumi CHHYCOiTHOTO CTpyMy.
ExBiBasieHTHa 3aMiHa MOCIIJOBHOTO 3’€/IHAHHS €JIEMEHTIB NapaneabHuM 1 HaBnaku. 3akoHu Kipxroga B
KOMIUTEKCHIH ¢opmi. KoMrutekcHuit MeToa po3paxyHKy KiJl CHHYCOimHOTO cTpyMy. BekTopHi miarpamu



KUJT CHHYCOiTHOTO CTpyMy. EHepreTnyHi CHiBBiAHOIIEHHS B KOJAaX CHHYCOIIHOTO cTpyMy. CUMBOIIYHUI
METOJ] PO3pPaxyHKY EJIEKTPHUYHHUX KiT Ta Horo cyTh. [loTyxHOCTI Ta OamaHC TOTYXHOCTEH y KOJIi
CHHYCOIJTHOTO CTPYMY.

S. Pe3oHaHCHI sBHIIA B €JNEKTPUYHMX KOJIAX CHHYCOIZHOro crpyMy. KomrulekcHi nepenarHi
¢byHKii enekTpuyHUX Kisl. EnekTpuuHi Koia i3 B3a€EMOIHIYKTMBHUMH 3B’sS3KaMH. PiBHSHHS AJs Kia i3
B3a€EMHHUMH 1HIYKTUBHOCTSAMH B KOMIUIEKCHIM (opMi. ExBiBaIeHTHI TEpPETBOPEHHsS AUISHOK Kil 13
B3a€EMHUMH I1HAYKTUBHOCTSIMH. BuOipHi BIacTMBOCTI eneKTpuuHuUX Kin. Cmyra mOpomycKaHHS.
[TocninoBHMIT KONMMBaNBHUN KOHTYp. Cxema KOHTYpyY. Pe3onancHuii pexxum. PezonancHi kpuBi. Pe3onanc
Hanpyr. Pezonanc ctpymiB.KommuecHi nepeaatHi (yHKII 1 4acTOTHI XapaKTEPUCTHKH ITOCIHIJOBHOTO
KoHTypy. [lapanenbanii pesonancHuit KOHTYp. CKIIaaH1 TapajiesibHI KOHTYPH. 3B’ s3aH1 KOJUBaJIbHI
KOHTYpHU. Pe30oHaHCH y 3B’s13aHUX KOHTYpax 1 ClIOCOOM HalalITyBaHHS.

6.Tpucdaszni enkrpuuni koma. OCHOBHI TOHATTS Ta Bu3HadyeHHSA. CrocoOu 3’emnHaHHsS (a3 y
tpudazHux konax.PospaxyHok TpucazHux kin. 3’eqHaHHA «3ipKa—3ipKa».3’€IHAHHSI «TPUKYTHUK —
TpuKyTHUK». [loTyXkHOCTI y Tpuda3zHux konax.BumiproBaHHS MOTYKHOCTI y Tpuda3zHux Kojax. Meton
CUMETPUYHHUX CKJIag0BUX.OmMopu eneMeHTIB Tpu(azHUX KT A CTPYMIB PI3HUX IOCIIIOBHOCTEH.
Po3paxyHok Tpu(azHux Kijd METOJOM CHMETPUYHUX CKIaa0BHX. [loTy)HOCTI Tpruda3sHUX Kijl, BUpaKeH1
4yepe3 CUMETPHUYHI CKIIa/IOBI.

7.EnexkTpuyHi  KOjJa TEPIOJUYHOTO HECHUHYCOimHOro cTpymy. OCHOBHI TOHATTS  Ta
BU3HaveHHs.Jlifoue Ta cepeqHe 3HAYCHHS MEPIOAMYHOr0 HECHHYCOigHOro crpymy. Koeoimientu dpopmu
kpuBuX. IIOTY>KHOCTI B KOJI TEPIOJUYHOTO HECHMHYCOITHOTO CTpyMy AHamI3 ENeKTPUYHHUX KUI
HECHHYCOiJJTHOTO CTpyMy. Pe30HaHCHI SBUILA B EKTPUYHHUX KOJaX HECUHYCOIIHOTO CTPyMY.

8.Knmacuunwmii MeTo1 aHATI3y TIEPEXiTHUX MPOIIECIB B KOJaxX 3MIHHOTO cTyMy. OCHOBHI MIOHSTTS Ta
O3HAYCHHA. 3aKOHM KOMYTaIlii 1 MOYaTKOBI YMOBH. 3arajbHa XapaKTEepUCTHKA METOJIB aHaji3y
nepexigHuX mporeciB. Bumymenuii 1 ButbHUN pekumu. [lepeximni mporecu B kojax R, C ta R, L.
Binpnuii pexxum y koii R, C. YBIMKHEHHs JpKepena MocTiiHoi Hanpyru 1o kojia R, C. Binbhuii pexum y
kom R, L. YBiIMKHEeHHS mKepena mocTiiiHoi Hanpyru 1o kona R, L. Ilepeximni nporneci y kom R, L, C.
Anepioguunuii pexxuMm. Kputuunwii (rpaHudHuil anepionuyHuil) pexxuM. KonauBanbHHUN PEXHUM.
YBIMKHEHHSI JDKepena nocTiiHoi Hanpyru 1o koia R, L, C. Tlepexiani npouecu y konmax R, C; R, L; R, L,
C mpu cunycoigHii aii. YBIMKHEHHs pkepera cunycoinnoi aii o koma R, C; R, L; R, L, C.

9.YacoBuii MeTOJ| aHalizy mepexigHux mporeciB. [lepeximHaxapakTepucTuka Koja. IMmyibcHa
XapakTepucTHka kona. Yacosi xapakrepuctuku TunoBux ki R, L; R, C; R, L, C. Xapakrepuctuku kin R,
L; R, C nepmoi rpynu. Xapakrepuctuku kin R, L; R, C npyroi rpynu. YacoBi XxapakTepUCTUKH THIIOBUX
ki R, L, C. YacoBi XapakTepUCTUKU 3B’A3aHUX KOJMBAJIBHUX KOHTYpiB. BU3HAaueHHs BiArYKy Kojla Ha
CTYIIHYACTY [0 3a JOMOMOI0I0 YaCOBUX XapaKTEpUCTUK Bu3HaueHHs BIATYKY Koja Ha AOBUIBHY IO 32
JIOTIOMOT 010 TIepexiHOi XapakTepucTuku. IHrerpanu roamens BuzHaueHHs BIATYKY KoJla Ha JOBUIbHY
10 32 JIOTIOMOTOI0 IMITYJIBCHOT XapaKTePUCTUKH.

10.0nepaTopHuii METOJ| JOCHIPKEHHS KiJ y HecTalioHapHOMY pexumi. [Ipsime mepeTBopeHHs
Jlarmaca. Opwurinanu 1 300paxkeHHs. 300pakeHHs neskux i CIHiBBIAHOIICHHS MK 300pakKCHHSIMH
CTPYMIB 1 Hampyr B ejeMeHTax koja. OneparopHa ¢opma 3akony Oma 1 3akoHiB Kipxroga 3a Hy1b0BUX
MOYaTKOBHX. BU3HaueHHs opuriHamy BiATYKy. YpaxyBaHHS HEHYJBOBHX NOYaTKOBUX yMOB. OrnepaTtopHa
nepenatHa GyHKLiA Koua, i1 BractuBocTi. Hyni Ta momocu onepatopHoi nepeaatHoi. OnepaTropHa BXigHa
¢GyHKIis KoJa, ii BIacTUBOCTI. 3B 30K OMEPaTOpHOI mepenaTHoi (QyHKIIT 3 KOMITIEKCHOIO MepeaaTHOO
¢GyHKIi€0. AMIUTITYTHOKBaIpaTHYHAa XapaKTEepUCTHKa KoJia, ii BiaactuBocTi OmneparopHa mepenaTHa
(YHKIIiSI HECTIOTBOPIOIOYOTO 3B 30K OMEpaTOpHOI epeaaTHol (yHKIIIT 3 YaCOBUMH XapaKTEPUCTUKAMH.

11.bararonomocHuku.  3aranpHi  3ayBakeHHA. CucteMu  piBHAHb  (MOJEINI)IPOXITHUX
YOTHUPHUTIOIIOCHUKIB. 3’ €HaHHS YOTHUPHUITOIIOCHUKIB. XapaKTePUCTUYHI TapaMeTPH YOTUPHUTIOIIOCHHKIB.
Oyukuii koma. Koedimient mepemaui 3a Hampyroro.KoedimienT mepemaui 3a ctpymom. BximHuii Ta
nepeaTHUi OIip, BXiJHA Ta MepegaTHa MmpoBigHicTh. OOuncieHHs QYHKIIH Koja B 0a3uci KOHTYPHHX
cTpyMiB. DyHKIIT KoNa 1 po3paxyHKH MapaMeTpiB 4OTUPUNONOCHUKIB. [Ipuknanu obunciaeHHs GyHKIINH
nesikux K. CoemianbHi  n1BoOpamMHHMKHM Ta TpuO pamHUKH.OnepaniidHi migcwmoBadi. [iparopwu.
Tpubpamui koHBepTOpH Ta KOHBeepu. KpaTHi peakTuBHi enemeHTH (Oiuuctopu). TpaHciMIeqaHCHI Ta
TPAaHCKOHIyKTHBHI OTI€pamiiiHi MiICHIIOBaYi.



12.EnextpuyHi Kona 3 po3nojiieHuMH mapamerpamu. Jlosri iHii.IlepBuHHI mapameTpu HOBrux
niHid. udepenuianbHi (TenerpadHi) piBHAHHS AOBTOi JiHIi. 3aranbHUI PO3B’ 30K PIBHAHB JJIA JIiHIT 0€3
BTpaT. AHaJi3 YCTaJEHOTO0 CHHYCOIAHOTO peXuMy JnoBroi miHii. JIiHIT 3 Mamumu BTpaTamMM NpU
cuHycoimHii aii. Pexxum ODLKyduMux XBWJIb. PeXuM CTIMHMX XBWJIb. XOJOCTHH XiJ B 1J€aJIbHIN JiHIi.
KopoTke 3amukaHHs B ieanbHil JiHil. X0MOCTHI XiJ 1 KOPOTKE 3aMHUKAaHHs B peasibHii JTiHil. [neanbHa
JiHIA, HaBaHTa)XCHA HA PEaKTUBHUU omip. PexuMm 3MmilmaHUX XBWIb MPH aKTHBHOMY HaBaHTa)XKCHHI B
iaeanbHii niHil. PexkuM 3MilaHUX XBWIb NPH KOMIUIEKCHOMY HaBaHTaXeHHI. PexXuM 3MilIaHUX XBWJIb B
JiHIi 3 BTpatamu. MeToau y3ro/pKeHHS JOBTUX JIHIH.

13.Heniniiini enekrpuyHi kona. OcobmuBocti Teopii HenmiHiiHMX Kin. Kinacudikamis HenmiHiAHIX
€JIEMEHTIB. XapaKTepUCTUKH Ta TMapaMeTpH HENHIMHUX eneMeHTiB. JludepeHmianbHi piBHIHHS
HeNMiHIHHUX KUl HenmiHiliHI Koja TOCTIMHOTO CTpyMy. ANpOKCHUMAlis XapaKTePUCTUK HETIHIMHHUX
eJIeMeHTIB. MeToau aHamizy HEMHIMHUX eNeKTPUYHHX KiJd. AHami3 HEeTHIWHUX eJIECKTPUIHUX KUT
MOCTIHHOTO CTpyMy TpadivauM meroaoM. [locminoBHe, mapaienbHe Ta 3MilllaHe HETIHIHHUX €JIeMEHTIB.
Metona eKBIBAJICHTHOTO TeHepaTtopa. MeToa ABOX By3JiB. AHaji3 HEMIHIMHHUX EJICKTPUYHHUX KUT 3a Jii
CHUHYCOiJHHX JDPKepes. AHali3 MpoIeciB y Kol 3 BeHTHIeM 3a Aii cunycoignoi EPC. EnextpomarHiTHi
MPOIIECH B HENIHIWHIA KOTYIIII 1HAYKTUBHOCTI 3a nii cunycoinnoi EPC. UucnoBi MeToau po3paxyHKy
HEJIHIHHUX eNIEKTPUYHHUX K11 ATIPOKCUMAIlis HeNIHIHHUX XapaKTePUCTHUK.

14.MeTtonu aBTOMaTH30BaHOTO aHamizy Kul. Kiacudikamis MeToAiB aHai3y €JIEKTPOHHUX KiJl.
noxuOku obOuucineHb Ta ix kiacugikamia. YucenpHi METOAM PO3B’A3aHHS JIHIMHUX anreOpaidyHux
piBHsIHB. OIlIHKA TOYHOCTI PO3B’sA3aHHS CUCTEMH JIIHIMHUX anreOpaiuHux. 3yMOBJIEHICTh CHCTEM PIBHSHD
piBHOBaru kona./[yOmikamii Ta ekBiBaJIeHTHI niepeTBopeHHs. CUMBOJIBHI Ta CUMBOJIbHO-YHCEIbHI METOIU
aHai3y JIHIMHUX eJIeKTpoHHUX. bimiHiitHe po3kinananus. ['pad maTpuii. TeopeTHKO-MHOXUHHI METOIH.
MeTton B3aeMHUX MOXiAHUX. MeTon Moauikariiii.

Jucnumiaina «OCHOBH pagioTexXHIKN».

1.EnexTpoMarHiTHi KOJMWBAHHS 1 IX BIIACTUBOCTI PO3MOBCIOPKEHHS, YAaCTOTHUH Jiamas3oH.
Knacudikamis curnanis. [lepioguysi i HenmepiogUUHI CUTHAIH.

2.Cnextpu curHainiB. @yp‘e npeacrasineHHs. Juckperusanis curnaiis. Teopema KorenbHukosa.
Binryk cucremMu Ha npoxoJpkeHHs curHany. [Hrerpanu droamens, neperBopenHs Jlamaca. Ilepioguuni
MPOIIECH B EIIEKTPHYHHUX KOJIaX.

3.JIiniiHI 1 HemiHiMHI kosa. KommuekcHuil MeTton aHamizy JiHIHHUX 1 HENIHIHHMX KUl IpH
TapMOHIYHOMY BIUTHBIi. XapaKTEPUCTHYHI OITOPH €IIEMEHTIB.

4.0cHOBH TeOpil MACHBHUX YOTHUPUNOIIOCHHMKIB. CHCTEMH MapaMeTpiB 1 €KBIBAJIEHTHI CXEMH
YOTHUPHUTIOINIOCHHKA. 3" €IHAHHS YOTHPHITOIOCHUKIB.

S5.JliHifiHI Koma 3 30Cepe/PKeHMMH Ta pO3MOJUICHMMH mapameTpamu. [locnmigoBHmii Ta
napajenbHIi KOMMBAIBHUN KOHTYp. JloOpoTHICTh KOHTYpY, AUX Ta ®UX XapakTepucTuku Kij. BinbHi
KOJIMBaHHS B KOHTYpi. ATEHIOATOPHU 1 KOMIIEHCOBAH1 MOIITbHUKH.

6.ludepenuiroroun Ta inTerpyroui kona. Cunres inptpiB. Enexrpuuni pimstpu HY, BU, cmyrosi
Ta 3aropo/DKyOYd. AHaJIITUYHE NPEACTABICHHS IepelaBalbHOI XapaKTepUCTHKH (LIbTPY. 3B s3aHi
KoHTypu. CXeMU 3B'S3aHHX KOHTYPIB, KOe(Ili€HT 3B 3Ky, pE30HAHCHI SBHIIA B 3B S3aHUX KOHTypax.
YMoBH 3100yTTS 1BOrop00i pe30HaHCHOI XapaKTEPUCTHKH.

7.ITpoxomKeHHS CUTHAJIB Yepe3 HeliHiiHI kona. ['eneparopu Hanpyr i ctpymiB. Crabimizatopu
Hanpyr. [leperBopenns yactoru. [lapameTpuune nepeTBopeHHs curHaiiB. MoaynboBaHi curianud. Buau
aMILTITYAHOI Ta KyTOBOI Momyssmii. OCOOJMBOCTI CIEKTPIiB MOAYJIHOBAaHHX KojiuBaHb. UM Ta AM
MoIynsATOpH. JleTekTyBaHHS MonyiaboBaHux curHaiiB. [lerekropy AM Ta UM curnaniB. CHHXpOHHI
JETEKTOPH.

8.Knacudikariss Ta OCHOBHI XapaKTepUCTHKHU miacuiioBaviB. [loBroproBaui Hampyr. Bubipkosi
niacwnoBadl. OOepHeHUM 3B 30K B miacuiroBadax. Kopekiiiss 4acTOTHOI XapakTepucTUKH. Brus
BiJI' €MHOI'O Ta JI0IaTHOT'O 3BOPOTHOTO 3B 53Ky IO CTpyMy 1 Hampy3i Ha mapamerpu Kil. IToHsaTTs mpo
rogorpad. Kpurepiii cradinsrnocti HaiikBicTa.

9.TeroBuit mym. ®opmyna HaiikBicta 11 1nBomoftocHUKIB. [IOHSATTS €KBiBaJEHTHOTO
nrymMoBoro reHeparopa. Oo6macte Bu3HaueHHS (opmynu Haiiksicra. J{poGosuii mym. llymoBuii nmion.



CriBBITHOIIEHHSI TEIJIOBOTO Iymy 3 ApoOoBuM edekroM. Jlkepena HIyMiB aKTUBHHX EJIEMEHTIB.
ExgiBanmenTHi mymoBi cxemu. KoedirieHT mymy Ta mrymoBa Temmeparypa. Lllymum migcumoBadiB Ta
MIEPETBOPIOBAYIB YACTOTH, IIIyMH MapaMETPUYHHUX ITiJCUITIOBAYIB.

10.I'enepyBanns kommBaHb RC — renepatopu, LC — reHepaTopu, penakcalliifHi T€HEpaTOpH.
Ouikytoun MynsTHBIOpaTopu. Bin' emuuit onip. YMoBu camo30ymkeHHS. JKOPCTKUN Ta M SAKHA PeXUMH
caMmo30yxkeHHst. Ctabimi3allis 4aCTOTH TeHepaTOpiB TAPMOHIYHUX KOJIMBAHb.

Jucouniiina «IlepBUHHI JaTYMKHU B eJIEeKTPOHIII».

1. latuukwu six 3acobu 30opy nanux. Knacudikauis qarunkis. OquHHII BUMiPIOBaHHS.

2.XapakTepucTuku natdukiB. Ilepematouna ¢yskiis. /[liama3oHn BUMIpIOBaHb BXIIHHX 1
BUX1IHUX 3Ha4eHb. TOYHICTh BUMIpIOBaHb JaTunKiB. KaniOpyBaHHS.

3.®i3uuyHl npuHOUOU podoTu naT4ukKiB.Di3WyHI TPUHIUMNM, SKI JIEKAaTh B OCHOBI POOOTH
natyukiB.EnexTpuyHi  3apsau, TodsA, TOTeHumianu. €mHOocTi. MardetusM.  Ianpykmis.  Omip.
[Tezoenexkrpuunuii edexT. [lipoenexrpuunuii epekr. Ehext Xomna. Edextu 3eedeka 1 [lenpThe

4. latuuku temneparypu. CBIiTI0BE BUIIPOMiHIOBAaHHs. J{MHAMiuHI MOJIENI YyTIMBHUX €JIEMEHTIB.
OnTuyHi KOMITOHEHTHM JaT4ukiB. Pamiomerpis. ®ortometpis. EnekrpoonTwuHi 1 aKyCTOONTHYHI
MoynsTOpH. [HTepdepoMeTpruyHa ONTOBOIOKOHHSA MOTYJISIIIS.

5. IurepdeilicHi eneKTpoHHI CcHUCTEMU. BXimHI XapaKTepUCTUKH 1HTEPPEHCHUX CHCTEM.
[MigcumoBaui. Ananoro-uudposi neperBoproBaui (ALIT). MocroBi cxemu. [lpsima auckperusamis i
00po6ka curnaiis. lllymn B marumkax.

6.lerexTopu TpPUCYTHOCTI 1 pPyXy OO0’€KTiB. VYIBTPa3BYKOBi, MIKPOXBHJIbOBI, €MHICHI,
€JICKTPOCTATUYHI Ta ONTOCJIEKTPOHHI JaTUUKH.

7.JIeTeKTOpU TOJOXKEHHS, MepeMilieHHs, piBHA. [loTeHIioMeTpuYHi, TpaBiTalliifHi, €MHICHI,
IHIyKTUBHI 1 MarHiTHI 1aTYUKHA. Y IbTPa3BYKOBI Ta ONTUYHI AaTYuKu. Pagapu.

8. Jlatunku cuiaM, MeXaHIYHOI Hampyr, npuckopeHHs. Jlatuukum THCKy. TeH30maTYHKH.
IT’e30enexkTpuuni maTdyuku cuid. PryTtHi matumkwm TrcKy. Cuiab(poHH, MeMOpaHM 1 TOKiI IUIACTHHH.
IT’e30pe3ucTrBiHI, EMHICTI, ONTOEIEKTPOHHI Ta JaTYUKH 3MIHHOTO MarHiTHOTO omnopy. BakyMH1 JaTYuKy.

9 Butparomipu. JlaTyuku MIBHIAKOCTI TOTOKY. TeImioBi, yIIbTPa3BYKOBi, €JIEKTPOMArHiTHI.
KopioJicoBi BUTpaToMipu. MikpoBUTpaTOMipH. [IeTeKTOpH BUMipIOBAaHHS IIBUIKOCTI MIOTOKY.

10.AxycTuuni natyuku. Pe3UCTHBHI, €JIEKTPOCTAaTUYHBI, ONTOBOJOKOHHI, IT’€30€JIEKTPUYHI
MikpodoHu. TBEpIOTIIbHI aKyCTHYHI JETEKTOPH.

11.Jatynku BosorocTi. JlaT4vKu BOJIOTOCTI 1 BMICTY BoAHW. ['irpoMeTpu i ncuxpomeTpu. €MHICHI 1
TEPMICTOPHI JaTYUKHU BojorocTi. ONTHYHI Ta BiOpaliiiHi rirpoMeTpu.

12./leTekTopu CBITIOBHX BUNpOMiHIOBaHb. Dotomionn, Qoropesucropu, (GoTOTpaH3UCTOPH.
Herextopu [Y-BunpomiHioBaHb

13./lerexTopu pamioaKTUBHUX BUNpPOMiHIOBaHb. CUMHTHIALINHI neTektopu. loHizariiitHi Ta
nponopuiini kamepu. Jliunneauku ['eiirepa-Miomnepa. HamiBnpoBiZHHKOBI 1€TEKTOPU Pali0aKTUBHOCTI.

14. latunku Temrepatypu. TepMope3ucTuBHI AaT4MKU. TepMOeNeKTpHYHI KOHTAKTHI JaTYUKH.
HaniBnopoBiAHUMKOBI JaTYMKM TeMIepaTypd Ha OCHOBI p-n mepexofiB. ONTHYHI, aKyCTHYHI,
1’ €30€JIEKTPHYHI TaTINKA TEMIIEPATyPH.

15.XimiuHI JATYUKH, X XapaKTEPUCTHUKU Ta OCOOJMBOCTI 3acTOCYBaHHS. JlaT4Mku mpsmoi Mii.
(MeTam-OKCHIHI,  €JeKTPOXiMiuHi, MOTEHI[IOMETPUYHI, KOHIYKTOMETPUYHI, aMIIEPEOMETPHYHI,
karamimapuuHi AetektopH).Cxmanui garuuku. Karamitumuni gatuumku [lemictepa. OnTtuuHi XimidHi
naTauku. bioximMivHi qaTdauku. XiMidHI IETEKTOPH B CKIIA1 aHATITHYHHUX TPUIIAIIB.

16.Matepianu JaTYMUKIB 1 TEXHOJIOTiS BUTOTOBIIEHHS. 3aCTOCYBaHHS KpPEMHIIO 7Sl JATYHKIB.
IMnactmacu. Merani 1 crmaBu. Kepamiuni martepiamu. Crexia. [loBepxHeBi TexHousorii. HaHeceHHS
TOHKHX 1 TOBCTUX IUTIBOK. TepMoBakyyMHe HanuieHHs. HanoTexHouorii.

Jucnniuiina « BumiproBaibHi NIPUJIaaM Ta epeTBOPIOBAYD».
1.BumiptoBanbHi curHanu. BumiproBanbHi CUTHAJIM Ta 300pakeHHs (IMOJaHHS) iX y YacoBiil
obmacti. CriekTpanbHe MOJaHHS CUTHANIB. SIKICTh CUTHAIIB.



2.IlepeTBOpEHHSI CUTHAJIB JIIHIHHUMH TNPHJIAJIOBUMH CHUCTeMaMu. [lepBUHHE TEpETBOPEHHS
curHaniB. KBanTyBaHHs Ta nauckperusaiis curHamniB. Dimprpamis. Momyndiis Ta JeTEKTyBaHHS.
KonyBanns Ta MacitrabOHO-4acoBe IEPETBOPEHHS CUTHAIIIB.

3.BumiproBanbHi niepeTBoproBadi. BumiproBanbHi nepeTBoproBadi, ix kiacudikaris. 3aranbHi
XapaKTepUCTHKH BHUMIPIOBAIBHUX IE€PETBOPIOBAYiB: (YHKIISA TMEPEeTBOPEHHs (HOMiHANbHA Ta
MpHUBE/IeHa), Koe(illieHT MepeTBOPEHHs, MepenaBaibHa (YHKIlSA, IMIyJIbCHA MepexigHa (QyHKILS,
aMIUTITYJTHO-9aCTOTHA Ta (a309aCTOTHA XapaKTEPUCTUKH, TIOXUOKH ( CTATUYHI Ta TUHAMIYHI).

4.ITpunuunu nobyxoBu npuiaaiB. CrTpykTypHi cxemu mnpwiafiB. CTaTuyHi Ta JUHAMIYHI
XapaKTePUCTHKH TPUIIAiB. BUMIpIOBaIbHI JIAHIIOTH MPSIMOTO NIEPETBOPEHHS. BHMipIoBaNbHI JaHIIOTH
BpiBHOBa)keHHs. BinmoOpakenus indopmarii. lnHamMiuHi XapaKTePUCTUKH €IEMEHTIB MPUIaIiB.

5.AnanoroBi BumiproBanbeHi npuinaad. [Ipunaam enexTpoMexaHiuHUX CHCTEM, CTPYKTYPHI CXEMH,
noOyoBa. AHaNOroBi enekTpuuHi mnpuiaad. CTPyKTypHI CXEMH YHIBEpCAJbHUX BOJIBTMETPIB,
9acTOTOMIpiB, ocuiiorpadis, pazomMeTpis.

6.Lludpposi BumiproBasbHi npunaau. Knacudikamis mudposux npunaaiB. OCHOBHI CTPYKTYpHI
cxemu 1mudposux npwianis. Lludposi nmepeTBoproBadi, Bi[UTKOBI Ta peectpyroun npuctpoi. Lludposi
NPUCTPOT BpiBHOBa)KeHHs. CHHTE3 CTPYKTYPHHUX CXeM LU(PPOBUX BUMIPIOBAIbHUX MPHIAMIIB.

7.Metposioriss - Hayka PO BHUMIPIOBaHHS. 3HAYCHHS METPOJOTii UIsi HAayKOBO-TEXHIYHOTO
mporpecy 1 TMPakTUYHOI MiSIBHOCTI cycmiiabcTBa. Kracudikaiis BHUMIpIOBaHb Ta iX OCHOBHI
xapaktepucTukd. DizuyHi BenmuuuHA Ta iX OAWHUII. CHCTEMU OIWHUIL Ta CHUCTEMHU BEJIMYUH,
MDKHapoAHa cuctemMa oauHullb CI, OCHOBHI Ta TOXigHI OJWHUIN, MEXaHI3M CTBOPEHHS MOXITHUX
BEJIMYUH Ta OAUHHUI. [[OHATTS TIpo po3mipHicTh. J[01aTKOBI, KpaTHI Ta YaCTKOB1 OJWHUIII.

8.Metponoriss Ta craHmapTu3amis. 3B'S30K METPOJNOTii 13 cTaHAapTU3ali€lo. 3aKOHOAaBua
cragmaptu3anis. Crangaptu. Kareropii ta Buam crammaptiB. OO'ektnn crammaptm3arii. Cucremu
ctanaapTiB. Cuctema cTaHAapTiB MO 3a0€3MeUeHHIO €IHOCTI Ta TOYHOCTI BUMIPIOBaHb.

9.EnemenTtapni omneparii BUMIpIOBaHb Ta IX peaiizamis. BumiproBanHs sk OaraToomepariiiiHa
nporenypa. OCHOBHI METPOJIOTIYHI orepalii: BIATBOPEHHS BEJIMYUHM 33JaHOTO PO3MIpY, MOPIBHAHHS Ta
MPUCTPOT MOPIBHSHHS, Mipa, eTaonu. [lepegada po3Mipy OAMHUI BiJl €TATOHIB B3IPIIEBHM Ta poOOUNM
3acobaM  BUMIpIOBaHb. BuMipioBajibHe  MEpETBOPEHHS 1  BHUMIPIOBAIbHUN  MEPETBOPIOBAY.
MacurrabyBaHHsI, MacIITaOHI IEPETBOPIOBAYI.

10.Metonu BuMiproBaHb Ta ix peamnizaiis. [ImanyBaHHsa Ta opranizaiis BUMipioBaHb. [Ipsami Ta
HenpsiMi  BuMiproBaHHs. CyMicHI 1 cyKymHi BuMipioBaHHs. CHoCTepeXeHHs, METoa Oe3rnmocepeaHbol
OILIIHKU Ta METOAM MOPIBHSAHHSA 3 Miporw. [udepenuiitauii Meroa. MeToau 3aMillleHHS Ta CIiBHaJaHHS.
[psiMi Ta HEMIPSIMiI BUMIPIOBaHHS CTPYMIB Ta HAIIPYT.

11.IToxu0Oku BumiproBaHb. CUCTEMaTUYHI Ta BUMAAKOBI MOXUOKHU. Buau po3noniniB pe3ynbTaTiB
CIIOCTEPEIKEHB Ta BUIAIKOBUX IMOXHOOK, OMKC BHUITAIKOBUX MOXHOOK 32 JTONIOMOTO0 (DYHKIIIH pO3MOILTY.
ToukoB1 OIIHKM ICTUHHOTO 3HAYE€HHS BUMIpPIOBAJIbHOT BEJIMYMHU Ta CEPETHBOKBAIPATUYHOTO BiIXUICHHS
Ha OCHOBI OOMEXEHOro psAxy crnoctepekeHb. OIiHKa 3a JomoMororo iHtepBaiB. llepeBipka
HOPMAJILHOTO PO3MOJLTY crocTepeskeHb. CucTtemMaTnyHi MOXMOKM Ta iX Kiacudikauis. Meroau
BUSIBJICHHS CHUCTEMaTHYHUX NOXMOOK. HeBukmoyHa cucremMaTtmdHa moxuOKka. MeToau BBeIEHHS
MIOTIPABOK.

12.Metonu 00poOku pe3ynbTaTiB BuUMiptoBaHb. OOpoOKa BUNPABICHUX pE3YNbTATIB MPSIMHX
PIBHO PO3CISIHMX 1 HEpIBHO PO3CISHUX crocTepexeHb. OOpoOka pe3ynbpTaTiB HENPSIMUX BUMipIOBaHb.
Kpurepiit HesHauHnX MOXHO0K. OOpoOKa pe3yIbTaTiB CyKYITHUX Ta CyMICHUX BUMipPIOBaHb.

13.IToxu0ku 3acob6iB BUMIpIOBaHb. METPOJIOTIYHI XapaKTEPUCTUKU 3acO00iB BHUMIpIOBaHb, iX
HopMyBaHHs. ETanonu Ta ix moxuOku. BuMiproBanbHi IepeTBOpIOBayi Ta iX MOXHOKH.

14.Metpornoriune 3a0e3nedeHHs Ta iloro opranizaimis. [loBipka, MeToau MOBipKU. MiKIIOBIpOYHi
iHTepBaNK. 3arajbHa CTPYKTYypa MOBIpOYHUX cxeM. MeTposoriuHa ciryx0a Ta 1 GpyHKIii.

15.Indopmarniiina omiHKa mporiecy BuUMipioBaHb. [IOHATTA Mpo BHUMIpIOBANBHY 1HQOpMAILiTO.
EnTpomnis. KinpkicTs BUMiproBasibHO1 iHGopMalii. EHepreTrunuii nopir uytinBocTi. Brparu indopmanii,
K.K.Jl. TIpoliecy BUMipioBaHb. EHTponiiiHe 3HaueHHs NOXMOKH, HOro BU3HAUEHHS 3a 3aKOHOM PO3MOALTY 1
ricrorpam. [HpopmartiitHi XapakTepUCTHKHN 00'€KTiB BUMIPIOBaHb Ta 3aC001B BUMipPIOBaHb.



Jucunmiina «I[IpucTpoi nepeTBopoBaIbHOI TEXHIKN».

1.0OCHOBHI MOHSATTS PO MPHUCTPOI MEPETBOPIOBATBHOT TeXHIKH.OCHOBHUMH 3aBAaHHS Ta (PYHKITT
NPUCTPOIB  TIEPETBOPEHHS  eHeprii. 3acTocyBaHHS B  HETPaAMIiNHIA Ta  BIAHOBIIOBAJIBHIHN
€JICKTPOCHEPTETHIII.

2.HamiBOpoBiAHUKOBI MEpeTBOpIOBadl B  pajaio EJIeKTPOHHIA amaparypi, Ta CHCTEMax
HETPaAMIIIHHOT Ta BIJHOBIIOBAaHOI €HepreTHKU.Bumpsmisadi. 3araiabHi BIZOMOCTI Ta KiIacHQIKaIlis.
[TOHATTS PO CXEMOTEXHIYHI MPUHIIUITK 3aCTOCYBAaHHS BHIIPSMIIAYIB.

3. Cra6imizaropu.OCHOBBHI MOHATTS Ta 3aBAaHHs cTabim3atopiB. [lapameTpuuni cradinizaTopu.
Komnencariitti crabinizaTopu

4.KepoBani Bunpsamissdi.MeToau peryiOBaHHS HAOpyrd TMOCTIHHOTO CTpyMmy. IMmmmynbcHI
MIPUCTPOT PETyIIOBAHHS HANPYTH MOCTIHHOTO CTPYMY

5.®inpTpyrodi JIaHKKW B cTalimizaTopax.3arajibHi BIIOMOCTI Mpo (UIBTPU HUXKHIX Ta BEPXHIX
4acToT. 3acToCyBaHHs (PUIBTPIB y BUIIPAMIISUaX Ta MPHUCTPOSX MEepeTBOpeHHs Hanpyru. OCHOBHI METOIU
pO3paxyHKiB (DUIBTPIB.

6.IluBepTopu.3araibHi TOJOXKEHHS NP0 1HBEPTOpU. ABTOHOMHI iHBepTOpH. Ilpu3HauyeHHs
iHBepTOpIB Ta iX kimacudikamis. OgHodasuuii iHBepTOp CTpyMy. IliBMOCTOBHII OfmHO(a3HMI 1HBEPTOP
HanpyTu.

7.JHBepTOpH Ha TOBHICTIO KEPOBAHUX HAIIBMPOBIIHUKOBUX Npmianax. 3actocyBaHHs [IGBT-
TPaH3UCTOPIB Yy By3i1ax iHBepTopa. CXeMH MOCTOBUX IHBEpTOpiB. I[HBEpTOpH, BEICHI MeEpexkero.
[Ipuknaau 3acTocyBaHHS IHBEPTOPIB 13 BUKOPUCTAHHSIM MIKPOEJIEKTPOHHUX MPUCTPOIB.

Jucouniina « HaHOTeXHOJIOTIT y eJIeKTPOHII».

1.0cHoBH (hi3uKH CyOMIKPOHHUX Ta HAHOPO3MIPHHUX CTPYKTYp.IcTOpis pO3BUTKY HAHOTEXHOJIOTIH.

2.Hanodizuka. Posmipai edextu.BractuBocti HanokmactepiB.CTpykTypa HaHokiactepis.[lepion
I'paTKu HaHOKJIAcTepiB.DOHOHHMI CHEKTp 1 TEMJIOEMHICTh HaHOKJIACTepiB. MarHiTHI BJIACTHBOCTI
HaHOKJIacTepiB.ONTUYHI BIACTUBOCTI HAHOKJIACTEPIB.

3.XBUJIBOBI BJIACTUBOCTI Ta €HEPreTUYHHI CIEKTp enekTpoHiB. Kpucran fi tpuBumipHa (3D)
cTpykrypa. KBantoBa sima fi nBoBuMipHa (2D) HanocTtpykTypa.KBanTOBa HuUTKa fi ogHOBHMIpHA (1D)
HaHoCTpykTypa.KBaHToBa Touka fi HyapBUMIpHA (0D) HaHOCTPYKTYpA.

4.BrnacTuBOCTI HaMiBIPOBIAHUKOBUX HHU3BKOPO3MipHUX CTpykTyp.[loTeHmianbHi ssmu, 6ap’epu i
TyHenoBaHHA.OHOCNIEKPOHHE TYHENIOBaHHA 1 KyJOHIBChbKa Osokaza. Pe3oHaHCHE TyHENIOBaHHS.
Banictuune nepenecenns 3apsny. KBantosuii egexr Xosna

S.Hanrparku.

6.Hanoctpykrypri merann.BusnayaneHi ocoOmuBocTi MertamiB. AMOpQHI Ta HAHOCTPYKTYpHI
criaBu. HaHOCTpyKTYpOBaHi KBa3iKpUCTAIH.

7.AnorporHi  Gopmm KapOOHy Ta Marepiam Ha Horo ocHoi.Kmacudikaris amorporis
kapOony.I'padit—oaun 3 anorpomiB kapOoHy.3arajpHa XapakTepUCTHKa anMma3zy .IcTopist po3BHUTKY
XIMIYHOTO CHHTE3y ajama3y.MeToau ojep KaHHs MTYIHUX KpucTaiiB anma3.Kapoin. ['paden.

8.AnmazononiOHi  MaTepianu  Ha ocHOBI kapOony.llpunmunu 1 wmetogum  (opMmyBaHHS
anMazonofiOHux r1uriBoK. TepMoximiuni MeToau ocamkeHHs.Enexkrpopospsaani  Metoan.KombinoBaHi
po3psau.Meroau onepxanns AIIIl B armocdepi.Meronu opep)kaHHS TiAPOTEHI30BAHUX aMOPPHHUX
anmvazonozionux a-C:H-mmiBok.Mertonu onep:kaHHsynpTpaaucrepcHux anmasiB (YIA) 1 HaHoanMasiB
(HA).

9.Martepiam, CrOpiJHEHI 3 aaMa30moAiOHMMU.MeToIu OTpUMaHHS MaTepiajiiB, CIOPIAHEHUX 3
anMazonoAiOHuMuU. XiMIYHUM ckilaf 1 kpuctaiiuna ctpykrypa. Hitpun turany.Kap6in Bonsdpamy.

10.®ynepenn i marepianu Ha iX ocHOBi.3arayipHa iHpOpMAIs Ta icTOpis BIAKPUTTS (yJIepeHiB.
Metonu opepxanns ¢ynepeniB. [Ipuponni ¢ynepenn.lloxigni ¢ynepenis. Dyneputu. Dynepuam.
lNnepdynepenn. Biaactuocti it 3acrocyBaHHs (yrepeHis.

11.HanoTpyOKM: BJacTUBOCTI 1  3acTOCyBaHHs.3arajbHa  XapaKTepUCTUKAa  BYIJICLIEBHX
Ha”oTpyOok.Ilimogn.Meronu cuntesy BHT. HeByrnenesi HT. BnactuBocti.HanompucTpoi Ha OCHOBI
BHT.



12.®@0TOHHI KpUCTaNW, HAHOMEMOpaHW 1 HAHOAPOTH. YSBIEHHS NpO (OTOHHI KPHCTAIH,
HaHoMeMOpaHu 1 HaHoapotn.Metoau onepxkans 2D-HK ta HJI.3acrocyBanus @K i HJ]

13.0cHOBU HaHOTEXHOJIOT] HamiBIpoBiAHUKIB.Kitacudikariis Ta 0coOIMBOCTI HaIMiBIPOBITHHUKIB.
Mertoau CTBOpPEHHSI HEOPTaHIYHMX HAMIBIPOBIAHUKIB.JIETyBaHHS HEOpraHIYHUX HAaIIBIPOBIIHUKIB.
Hanomitorpadis. EmitakcianeHi Meronu ¢GOpMyBaHHS HAaHOCTPYKTYp.30HIOBI METOIU CTBOPEHHS
HaHOCTPYKTYp. CamoopraHizailis CTpyKTyp Y HAHOTEXHOJIOT1sX. HamiBIpoBiAHMKOBI TETEPOCTPYKTYPH.

14 HanocTpykTypHi pepomarneTuky. Maruetusm. MarnitoMm’siki HaHOMaTepianu.MarHiToTBep/i
HaHoMmarepianu. HaHomarHiTHi TutiBKH Juisi mpuctpoiB mam’sti EOM.IiranTchkuii 1 KoJOCaabHUN
MarHitoonip. TyHelIbHUI MarHiToomip Ta iHXXEKLis HOCIIB 3apsay 3 MOJSPU30BaHUM CIiHOM. MarHiTHi
HaITIBIPOBITHUKH 1 JIETEKTPHUKH.

15.0co6muBi HanoctpykTypu. Ilopuctuit kpemniil. I'erepocTpykrypu s ¢otomitorpadii.
I'eTepocTpykTypu (hepoMarHeTHK-HAAIPOBITHUK

16.ITpuctpoi  HaHoenekTpoHiku. KynoHiBcbka  0JIOKaja  €JIEKTPUYHOTO  CTPyMy  Ta
OJTHOCNICKTPOHHUHA TpaH3UCTOp. I[H(padyepBOHI JETEKTOpM Ta Ja3epd Ha KBAHTOBHUX TOUYKax.
HanoTtpansuctop Ha HaHOTpYOKax 1 KBaHTOBI IHTErpayibHi cxeMH. Me30CKOMiuHI MOJIEKYJISAPHI
nepeMukadi 1 HaHOKOMIT'toTepu. CymnpaMoieKyJsipHI mpucTpoi Ta ix ridpumni moaudikatu. [Ipuctpoi
cniHTpoHiKM. HaHOKOHJeHcaTOp Ta HAHOPOTOAKYMYIATOPU.ONTHKOMEXaHIYHI MEpeTBOpIOBaYl 1
HaHOMAIIHHHU.

Jucouniina « KBaHTOBA eJIEKTPOHIKa».

l.IcTopisi cTBOpeHHs MasepiB, Ja3epiB Ta iH. KBAHTOBHX MPHJIATIB KBAaHTOBOI EJIEKTPOHIKH.
BuHUKHEHHS 1 CHOTOQHIIIHIA CTaH JOCIIKEHD 3 HEMIHIHOI OITUKU.

2.KBazikinacuyHa Teopis BUIPOMiHIOBaHHA. TeruioBe BHUIPOMiHIOBaHHS. JIroMiHecLEHIIis.
UepeHkoBcbke BHUMPOMiHIOBaHHA. CHHXPOTPOHHE BHIPOMIHIOBAaHHA. EJNEKTpOHHWN MmapaMarHiTHUN
pe3onanc. [lapamarnitHe migcuieHHs. Ma3sepu: IpuHIMI POOOTH, KOHCTPYKTUBHI 0COOIMBOCTI,OCHOBHI
XapakTepucTuku. KBaHTOBI CTaHIAPTH YaCTOTH.

3.CroHtanHe Ta iHAyKoBaHe BunpomiHioBaHHs. Koedinientn Eiinmreiina. [HBepcHa 3aceneHicTh
eHepreTHYHUX cTaHiB. [ligcuiieHHs cBiTia. YMoBa caM030yPKeHHS ONITUYHOTO pe3oHaTopa. Po3paxyHok
MOPOTOBOI KPUTUYHOI 1HBEPCHOCTI 3acelieHHS poOouux piBHIB. MeToAu BH3HAYEHHSA BiJIHOCHOI
3aceNIeHOCTI MeTacTaOlIbHOTO PIBHSA. BIOK-CXeMU Ta MPUHLMIMN 11 JIa3epiB Ta ONTUYHOIO MiJCHIIIOBaYa.

4.0OCcHOBHI BUMOTH JI0 JIa3€PHUX aKTUBHUX cepenoBull. AkTuBaiis. CeHcuOimi3allis akTHBHUX
cepenoBui. PyOiH, KprcTamidHa CTPYKTypa i BIACTUBOCTI. EHepreTnyHa cxema i criekTpu pyOina.Brmus
TEeMIEpaTypu, KOHIEHTpaIlli XpoMy, eJIeKTPUYHOTO 1 MarHiTHOTO MOJiB Ha cnekTpu pyOina.Kpucramu 3
JIOMIIIKaMH ~ 3-BaJICHTHUX piAKICHO3eMeNbHUX 10HIB. Jliarpamu eHepreTHyHHX piBHIB.CIEeKTpH
HEOJIMMOBHUX Ja3epHHX MatepiaiiB. Kpucranu 3 momimkamu 2-BaJeHTHUXPIIKICHO3EMEIbHUX 10HIB Ta
ioHIB ypaHy. Jlazepu Ha IeHTpax 3a0apBiCHHS. XapaKTEPHUCTHKA TACHEPTETHYHI CXEMH AaKTHBHHX
CepeIoBUIIl ra30BHUX Ja3epiB: IeNlii-HEOHOBUX, aprOHOBUX, IeliHKaaIMIEBUX, MOJEKYJSPHUX Jla3epiB Ha
CO2 Ta iH. AKTHBHI CepeloBHINA HAIIBIPOBITHUKOBHUX JIA3€PHUX KPUCTATiB. AKTHBHI CEpeJOBHIIA
pinuHHEX ja3epiB. Excumepni mazepu. Jlazepu Ha BUTbHUX eNeKTpoHax. Bubip po3mipy akTUBHOTO
eleMeHTa (Ha MpHUKIadl TBEpAOTUIBHOrO Jsaszepa). CHEKTpajdbHI METOAU J1arHOCTUKHM aKTHBHMX
Cepe0BHIIL.

5.0ntiune 30y/pKeHHS. XapakTepUCTHKH IMITYyJIbCHUX Jamil. Jlazepu sk jkeperna 30yIKeHHS.
JlazepHi ocBiToBavi (07HO- 1 OaraToemnincHi, TUIIHAPHYHI KPYTJIOTO Tepepidy Ta iH.). Po3paxyHok ix
edextuBHOCTI. [IpuKnan po3paxyHKy MOpPOTOBOI MOTYXHOCTI 30yKeHHs Ui 3- 1 4-pIBHEBHX CHCTEM.
Posnopmin eneprii ontuyHOrO 30YIPKEHHS BCEpPENMHI AaKTHBHOTO 3pa3ka (Teopis i EKCHEepUMEHT).
I'azopospsinne 30ypkeHHs. OCHOBHI NMpOLIECH B Ta30BOMY DPO3psii 1 METOAM OJIEpKAHHSA 1HBEPCHOL
3acenenocti. Edexr JlemOa-bennera. [mkekiis HepiBHOBaOKHMX HOCIIB CTpyMy B HaIliBIIPOBIJHHKAX.
30y/UKeHHSI HANIBIOPOBIAHUKIB ITyYKOM UIBHJIKHUX €JEeKTpOHIB. IHII Meroau 30yIKEHHS Ja3epHUX
aKTHUBHHX eJIeMeHTiB. XiMiuHi slazepr. OTIsi ASIKUX TEXHIYHUX CXeM 30YIKEeHHS.

6.HaGmmkena teopis oNTHUYHUX pe3oHaTopiB. Moau KonuBaHb pe3oHaropa. J[oOpoTHicTh
pe3oHaTopa TpW ypaxyBaHHI pI3HMX BHUAIB CHEPTeTUYHUX BTpaT. EKcrepuMeHTalbHE BU3HAYCHHS
€HEepreTUYHUX BTpaT pe3oHaTopa. Yucno 30yxkyBaHMX MoA. OLiHKa HE0OXiHOI TOYHOCTI FOCTYBaHHS



pe3oHaTopa. EneMeHTH XBHIBOBOT TEOPii BIAKPUTUX pe30HATOPiB. Pe30HATOPH 3 IIIOCKUMH A3epKaJIaMHu.
Kondoxkanpai pe3onaropu. Kimbresi Ta aucnepciiini pe3oHaTopu. [lopiBHsUIBHA XapaKTEPHUCTHKA
ONTUYHUX PE30HATOpIB pi3HUX THIIB. OCOOIMBOCTI BJIACHUX KOJHMBAHb 3allOBHEHHX PE30HATOPIB.
BayTtpimHi Ta kigeieBi moau. J[3epkana pe3oHaTopiB. Matepianu ajis I3epKaj, METOIW BUTOTOBJICHHS
J3epKall Ta KOHTPOJIIO 1X ONTUYHUX XapaKTepucTUK. ONTHYHA CTIHKICTh A3epkai. OlLiHKa ONTUMAIbHOTO
koedirienTa BiIOMBaHHS HAMIBIIPO30pOTO A3epKaa.

7.EHepreTuuHi XapaKTepUCTHKH JIA3€pPHOTO BUMNpOMiHIOBaHHA. IloTyHicTh Oe3nepepBHOI
reHeparii. OcoONMMBOCTI 1 XapaKTEPUCTUKH IMIYJIbCHOTO peXuMy. EHepreTwuHi XapaKTEepHCTHKH
HaNIBIOPOBIIHUKOBUX 1HKeKUiHHUX na3epiB. CdokycoBanuil mna3zepHuil mnpomiHb. KorepeHTHiCTh
JA3epHOTO BUIMPOMIiHIOBaHHS. YacTOTHa Ta MPOCTOpPOBA KOTEPEHTHICTh. MoJiOBa CTPYKTypa 1 CIEKTp
rerepanii. Homorpama s po3paxyHKy CHEKTpPaJbHHX XapaKTEPHUCTUK. METOau peryioBaHHs
TOBXKUHOIO XBWJIl reHeparii. [lomsipuzariis nasepHoro BumpomiHioBaHHS. [IpocTtopoBa iHauKatpuca
Ja3epHOro BUIPOMiHIOBaHHA. YacoBi XapakrtepucTuku reHepanii. IliukoBa ctpykTypa. MoHOIMITyIbCH
reHeparlii Ta HaJIKOPOTKi JIa3epHI IMIyJIbcU. EleMeHTH KiHeTUYHOT Teopii Ja3epHol reHepartii.

8.IIpunnun Q-momymsiuii. AKTHBHI 1 MAcHBHI MOIYJSATOpU J0OpOTHOCTI JazepiB. OCHOBHI
XapaKTEPUCTUKU JIa3epiB 3 KEPOBaHOIO MOOpOTHICTIO. I1OTYXHICTh 1 eHepris BUIpOMiHIOBaHH:.YacoBi
X3apaKTePUCTUKU. 3aJIe)KHICTh IapaMeTpiB TIraHTCBKUX IMITYJIBCIB BiJl IIBUAKOCTI BKJIIOUEHHS
nobpotHocTi. KK azepiB 3 kepoBaHOIO TOOPOTHICTIO.

9.0CHOBHI 3aKOHOMIPHOCTI MpOIECY ONTHYHOTO MiACWICHHS. EHepreTHyHi XapakTepUCTUKH
ONITHUYHMX TiACKIIOBadiB. [[apaMeTpy ONTHYHMX T1ACHUITIOBAYiB CEPIMHOTO BUPOOHUIITBA.

10. Heniniitna nonspu3zanis aienekTpukiB. CUMETpiitHI aCTIEKTH HETIHIHHO-ONTUYHUX SIBHILL.

11.I'eneparniis TapMOHIK ONTHYHOrO AiamazoHy. Ilapamerpwuna reHeparis cBitia. Bumyiiene
KOMOiHaIliiiHe ~ PO3CiIOBaHHS. CamodokycyBaHHS ~ ONTUYHMX  IPOMEHIB. Bbararogoronni
nponecu.Heminiitna ontuuna akTuBHICTh. OOepHEHHS XBWIBOBOTO (PpoHTYy. OCHOBHI TOHSTTS TPO
ONTUYHY OiCTaOUIBbHICTB.

Jucuumiiina «@yHKIIOHAJIbHA eJIeKTPOHIKA».

1.3aranpHi 0cOOMMBOCTI QYHKINITIOHAEHOT €IIEKTPOHIKH.

2.J'eHepariis Ta MAETEKTYBaHHS 3apsAAOBHX AWHAMIYHUX HeOoAHOpimHOCcTed. JIiHIT 3aTpuMKH.
[Mpunanu 3 3apsaoBuM 3B’ si3koM. DyHKIIOHATBHI €IEMEHTH Ha OCHOBI Jiona ["aHHa.

3.JIoHATTS TpPO aKyCTOENEKTPOHIKy. B3aemonis eJIeKTpUYHUX KOJNMBaHb 3 aKyCTUYHHMHU.
I'eneparopu Ta npuitmMadi 00’ €MHUX aKyCTUYHHUX XBWIIb. KBapueBuii pe3oHarop.I[1’e30HamiBnpoBiTHUKOBI
nepetnioptoBaui. Ilezorpanchopmatop abo m’ezep. I'eHeparist Ta nNpuiloM NMOBEPXHEBUX aKyCTUYHUX
xBiIb.30ykeHHs [TAX.Po3noBcrokeHHsT akycTHYHUX XBHIb. JIiHiT 3arpumku. JliHii 3aTpUMKH Ha
00’€eMHUX aKyCTUYHUX XBWIAX. JIiHI{ 3aTpUMKM Ha MOBEPXHEBUX aKyCTHUHHUX XBMUJISAX.OAHONPOXiAHI Ta
Oaratonpoximni JiHii 3arpumkm Ha [TAX./lucnepciitai miHii 3arpumku [TAX.Cmyrosi ¢inbTpH.
Cra6inizoBani [TAX reneparopu. [Ipuctpoi Ha I[TAX 3 BHyTpimHbOO HediHiMHICTIO. [IpucTpoi Ha [TAX 3
30BHIIIHBOIO HEJTIHIHHICTIO.

4.DotomnpyxHill edekT.akyToonTHuHa pedpakiis. AkyctoonTuuHa mgudpamis. Judpakuis
Pamana-Hata.[Audpaxuis bperra. J{n¢pakiist cBiT/Ia Ha MOBEPXHEBUX aKyCTUYHHUX XBHJISX.Po3citoBaHH:
cBiTiia Mangeneitama-bpuntoena. HeniniliHi akycTooNTHYHI €(eKTU. AKYCTOONTHYHI TPUIAIH.

S.®i3uyHi 0CHOBH (DYHKIIIOHANBHOI ONTOeNneKTpoHiKH. Kitacudikariisi onToenekTpoHHUX CHUCTEM.
JlunaMiuyHi HEOIHOPIAHOCTI ONTUYHOI mnpupoau. KOHTHHYyalIbHI CEpEOBHINA ONTOCIECKTPOHIKH.
I'eneparopu 1 gerexkropu.llpuctpoi ympapniHHs. ONTOENEKTpUYHI TepeTBOproBayl  iH(opMariii.
OnToenekTpoHHI  €JIeMEHTH OOYHCIIOBANBHOI TeXHIKM.ONTHYHI MPOIECOPH.AHAIOTOBI  ONTHYHI
obOuncieHHs 1 mpouecopu. Lludposi onTuyHi npouecopu. ONTHYHI MPOLECOPU HEUITKOI JIOTIKH.
Marepianu it ONTHYHUX MIPOIIECOPIB.

6.ITonaTTst 1mpo  HekorepeHTHI mxkepena.EnekrpomromiHicieHTHI — KOMipKu.CBITIOAIOAM.
Marepianmu st cBiTiomiomiB. CBiTiomiogu Ha reTeporepexofgax. Matepiand A  1HXKEKIIHHUX
CBITJIOIIOIIB.

7.0nTryHa 6icTabunbHICTh. [IOHATTS PO ONTUYHUHN TiCTEPE3NC Ta MOXKIIMBI 3aCTOCYBAHHSI.



8.0cHoBHI xapakrepuctu QoroaerekTopiB. Poropeszuctopu.Poronionu. XBUIBOBI (HOTOIIOIH.
Hiomu 3 6ap’epom Illotki. PIN miomu.®otomionn 3 rerepomnepexonamu.baratoenemenTHi (poromiony.
®otonerekropu 3 Haarpatok. JlaBuuHi Qoromionu. JlaBuHHMI QoTomion Ha  HaArparkax.
®dororpanzucropu. ®oro II3I1 crpykrypa.®oTOHHMI mIyM Ta (yHIaMEHTalIbHAa TpaHWYHA BHUSBHA
3naTHicTh. [llymu poTtomerekropis.

9.CBiTI0BOAM.30yI>KEHHS XBUJIb B IHTETPATHHO-ONTHYHUX XBUJIEBOAaX. OCOOIMBOCTI IUTIBKOBUX
ONITUYHUX XBHJIECBO/IIB.

10.®i3uuHI OCHOBHM MI€NIEKTPUYHOI €JIEKTPOHIKH. J{nHamiuHi HeomHopimHOCTI. KoHTHHYyabHI
cepenoBuina. ['eHepaTopu IUHAMIYHMX HeomHopigHocTe. Ilpumamm it mpuctpoi (yHKIIOHANTBHOT
nienekTpudHoi enektpoHiku. [Ipuctpoi mam'sti.Ilponecopu Ha mienekTpukax.

11.0i3u4Hi OCHOBH MOJEKYJSPHOI eNeKTpoHikH. JluHamiuni HeomHopigHocTi. KoHTHHYyanmbHI
cepenoBuia. MoekysapHi (yHKIIIOHABbHI MPUCTPOi. ABTOXBUIILOBA MOJICKYJISIPHA €JIEKTPOHIKA.

12.TeopeTuuHi OCHOBU (PYHKLIOHAJIBHOI XEMOTpPOHIKH.EIEKTpOXiMiuHI aHANIOrW eNeKTPOHHHUX
npuiaaiB.EnekTpoxiMiuyHi  pe3WCTHBHI  JaTuyWKH.  EjekTpoximiuHi  (yHKIIOHAIbHI  MPHUCTPOI.
EnexkTpoximiuHi mpuiiay aBiOHIKH.

Jucuumiina «CxeM0TeXHIKa aHAJIOTOBUX NPUCTPOIB».

1.IToHATTS PO aHAJIOTOBY cXeMOTexHIKy. CXxeMHUH eleMeHT. AHaioroa (opma mpeacTaBieHHs
curHaiiB. [ToHATTS po TouHICTH peanizauii GyHKiT.Onuc JIHIHHUX CHCTEM B YACTOTHOMY Ta 4YaCOBOMY
nianasoHi. [lepegaTHa GyHKIIisSI Ta KOS]IIIEHT TIEpeTaBaHHS.

2.JToHATTS MPO CXEMOTEXHIYHI MPUHIMIK JiHIHHOI cxemoTexHiku. Kackan, kackaayBaHHS Ta
rioro tumnu. [TapanensHe 3’€qHaHHS KackajiB Ta oro BiaacTUBOCTI. [locmimoBHE 3’€MHAHHS KacKaliB Ta
HOro BIaCTUBOCTI.

3.3BOpOTHMII 3B’SA30K Y JIHINHIA CXeMOTEXHill Ta oro tunu. [lapamensHui 3BOPOTHHI 3B’ 30K
no Hanpy3i. [locioBHMIA 3BOPOTHHMIA 3B’ 30K 10 Harpy3i. Biue 38opoTHOro 38°s13ky Ha AUX miHIMHHX
kackaaiB. [IoHATTS npo CTIMKICTH JIHIMHUX @aHAJIOTOBUX CHCTEM.

4.ITacuBHI Ta aKTHBHI KOMIIOHCHTH JIIHIMHOT CXEMOTEXHIKH, X BiaacTUBOCTI. CxeMa 3 CIIBHUM
eMITepoM, cXeMma 3 CHUIBHOI0 0a3010, CXeMa 3 CHUIBHUM KOJEKTOPOM Ta iX 3aCTOCYBaHHS y aHAJIOTOBIH
cxeMmoTexHili. EnemMeHTapHi NiHIMHI KackaJu y aHAJIOTOBIA CXeMOTEeXHimli, ix kiacudikamia. Cxemu
JTHIMHAX KacKaJiB 3 CIJIBHUM €MITEpPOM Ta iX 3aCTOCYBaHHS y aHAJIOTOBii cxemorexHini KackomHa
cxeMma JIiHIMHOrO Kackaay, cxeMa JlapiaiHITOHa: BJIACTUBOCTI Ta 3acTocyBaHHs. CxemM JiHIMHUX
KacKaJiB 3 CIJIBHOI 0a30f0:BIACTHBOCTI Ta 3acTocyBaHHSA. CXeMH JIHIMHUX KacKadiB 3 CHUIBHUM
KOJIEKTOPOM BJIaCTHBOCTI Ta 3aCTOCYBaHHs. Jlkepesa cTpyMy Ta CTPyMOBI A3epKaja.

5.3araneHi Bigomocti nipo onepaniitanii miacuoBad (OIT). Ineansuuit OIl. Knacugikamis cxem
BkmoueHHss OIl.  JludepenuianbHe, iHBepTyrodue, HeiHBepTytoue BiimoueHHs OIl.  BryTpimnzs
cxemotexHika OIl: Bumoru, GJI0K-cXxema, CTaHaapTHA cxema, cxema 3amimeHnHs. Tumm OIN.

6.ITapameTpu, 1m0 3a7alOTh TOYHICTH BIATBOPEHHs curHany. JluHamiuHi mnapamerpu OIL
[MapameTpu, moO 3a7ar0Th MIACHICHHS CHUTHANIB 3MIHHOTO CTpyMy. EKcmoyaramiifHi mnapameTpu
OIl.MeToau 3MEHILIEHHS HAPyTy 3MILICHHS HYyJIs. MeTou MiIBUIIEHHS CTIMKOCTI. MeToau 3MEeHIIeHHS
cTpymiB BTikaHHs. Kopekmiss yactotHoi xapakrepuctuku OII. IToBHa Ta 30BHIIIHSA 4acTOTHA KOPEKIIis,
HIBuakicTs HapocTaHHs, KoMmneHCyBaHHS €MHICHOTO HaBaHTAXKCHHS.
[Migsumennst Buxigaoro crpymy All. Ilixpumenns Buxignoi Hanpyru OIN. IlinBumenns mBuakomaii OI1.
Metoau 3menmenss mymy OIL. 3axuct OII Ta ekcnepuMeHTaIbHI METOM BU3HaueHHs napametpis OIl.
Opranizauist ogHonossipHoro xuBieHHs OIl. Po3mupenHs AMHaMIYHOTO Jl1alla3o0Hy.

7.JliHiliHI aHAJNOTOBI CXEMHU MJi1 BHKOHAaHHA OOYMCIEHb: CXeMa MacimTaOyBaHHS, CXeMa
JI0JJaBaHHSA, CXe€Ma IHTETpyBaHHs, cXeMa Au(epeHIIIFOBaHHS.
CxeMmH JTiHIHHOTO NEPETBOPEHHSI CUTHAIB: JUKEpelia HalpyTH, 110 KEpoBaHi CTPyMOM, JDKepesa CTpyMy,
10 KEpOBaHI HAIIPYrol, 1HBEPTOPH ONOPY, IpaTopu.

8.®OunbTpu HWXKHIX yacToT. PuIbTpu BepxHiX yacToT. Cmyrosi ¢uibTpu. CMyrooomexyroui
¢binpTpu. Peanizamnis akTHBHOTO (iIBTPY 3 BUKOPUCTAHHSIM METOLY 3MIHHUX CTaHiB. @a30Bi QiabTpH.

9.Bumipni miacumtoBaui Ha omHomy OIl. Buwmipni migcumioBaui Ha nBox OIIl. Bumiphi
migcumoBaui Ha Tphox OIl. BumiproBaui 3apsgy. BumiproBaui amrmiiTyam (MiKOBI JI€TEKTOPH).



dotoenekTpuuHi BUMipoBadi. MicTKoBI BUMIpHI cxeMHu. BuMiproBaui Temmeparypu. BumiproBaui
JIF0YOT0 3HAYECHHSL.

10.JIorapudgmiunuii nigcumoBad. EkcrioHeHIIanbHUH niepeTBopioBad. lpernensiiini BUnpsamIisi.
AHarnoroBi nepeMHOXyBavi. [lepeMHOKyBadi 3 KEPOBAaHHM OIOPOM KaHaldy IOJIHOBOTO TPaH3UCTOPA.
[lepemHoxyBaui Ha 6a31 KEPOBAHUX HKEPEI CTPYMY.

Jucnuniina «ludposa cxemorexHika».

1.IlpeacraBiaeHHss YMces, CHCTEMH YHWCJICHHS. JIBIHKOBO-JECATKOBHM, OOEpHEHHMHA Ta
JIOTIOBHIOIOUNH KOJU. AprdMeTHuHi oneparii B ABIKOBOMY KO/Ii.

2.Jloriuni 3MiHHI, JoriyHi ¢yHKIIi. B3aeMHa BiAMOBIAHICT OyIeBUX (QYHKIIIH 1 TOTIYHUX CXEM.
[lonarTs MiHTepMa Ta MakcTepMma. MiHiMi3amiss 3agaHoi JoriyHol (yHKIIT aHaMITHUYHO Ta 3a
noniomororo kapt Kapno. [lockonana mgu3‘tonktuBHa HopManbHa (opma (AJIHD), mockonama
KOH ‘TOHKTHBa HopMaiibHa hopma (JAKH®D) noriunoi ¢pyHKuii.

3.Knacudikaris nudpoBux GyHKIIOHATEHUX BY3JIiB.

4.0OCHOBHI TapaMETPH Ta XapaKTEPUCTUKU IIUPPOBHUX IHTETPATBHUX MIKPOCXEM.

5.CxemorexHika Jjoriyaux enemMeHtiB Ha MOH — TpaH3ucTopax, KOMILJIEMEHTapHUX
(momoBHioBanbHUX KMOH), TpaH3ucTopax, €leMeHTIB TpaH3HCTOpHO-TpaH3ucTopHoi joriku (TTJI),
JIOTIYHUX E€JIEMEHTIB IHTerpalibHOI 1HKeKIiiHOT oriku (I2J]), MikpocxeM MiIBHINEHOT MIBUIKOCTI 1O
tpanzuctopax LHIOTKI (TTJILL) Ta noriyHuX eneMeHTiB eMiTepHO-3B si3aHoi Joriku (E3JI).

6.Y3romkeHHs MiKpocxeM pi3HuX cepiid. [lepeTBoproBadi piBHIB JIOTIYHUX CUTHAIB.

7.3aranpHa  CTpyKTypa Ta Kiacudikamis TpurepiB. CxeMOTexHiKa Ta OCOOJIMBOCTI
Bukopuctanss Tpurepis (RS, D, K J).

8.JliunnbHuku. CTpyKTypa Ta MPUHLIUI pOOOTH.

9.1lIudppatopu, aemmdpatopu, MOPiBHIOBAYH KOJIIB.

10.PericTpu.

11.Cymaropu.

12.MynbTUILIEKCOPH, AEMYJIBTHILIEKCOPH.

13. ApucMeTHIHO-TOTI9HI TPUCTPOI.

14.Knacudixkariist Ta OCHOBHI TapaMeTpH MiKpocxeM naM ‘sTi. CXxeMOoTexXHiKa KOMIPOK MOCTIHHO
3anam ‘sitoByrounx mpuctpoiB (I131), craTHuHMX Ta AMHAMIYHHAX OIEPATHBHO 3araM‘STOBYOUUX
npuctpois (O3II).

15.Cxemu hopmyBaHHs iMITyIIbCiB IPSIMOKYTHOT popmu. OnnoBiOparopu, Tpurepu Iminra.

16.1{udpoananorosi (IL{AIT) Ta ananoroBorudposi neperBoproBaui (ALIIT).

4. KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUIIPOBYBAHHSI

Ex3amenamiitHuii OUIET MPEACTAaBICHUN y BHIJISIII TECTOBUX 3aBJaHb BIIKPUTOI (POPMHU OTHOTO
PIBHS CKJIAJHOCTI, /1€ HaBEJEHO YOTHPHM BapiaHTHU BIANOBIJEH, cepel SKUX JMIIE OJHA IMPaBUIIbHA.
3arajbpHa KUIBKICTh TECTOBUX 3aB/IaHb B OIHOMY Ou1eTi — 25. TpuBainicTs TecTyBaHHS — 60 XBUIIMH.

®daxoBuil icnut Ha 3100yTTSI OC «MmaricTp» OLiHIOEThCs 3a mKkanor Bix 100 mo 200 Gamis.
Ex3amenartiifHi 0iJleTH MiCTATh MUTAHHS OJHAKOBOTO PIBHS CKJIAHOCTI Ta € piBHO3HA4YHUMHU. llepeBipka
TECTOBHX 3aBJIaHb 3/IIHCHIOETHCS 3a KIItoueM. BiMoBIIHO 10 CTPYKTYpH e€K3aMeHaliifHoro Oiera, KojKHa
MpaBWJIbHA BiJIMOBIIbL OLIHIOETHCA ¥ 4,8 0any, MakCUMallbHA KUTBKICTh OaiB 3a MPaBHIIbHI BiIMOBIII —
120 (25 3aBnanp mo 4,8 Ganu 3a mpaBUIIbHY BiAMOBiAb). ban 3a ¢daxouii icnut (i3 MoxknuBux 200) =
80+x, e X — KUTbKicTh OaliB, SIKi OTPUMAaB BCTYITHUK 32 BUKOHAHHS 3aBIaHb TECTY.

Berynnuk, sixuit HaOpaB menme 100 6aniB i3 BCTyMHOTO BUIPOOYBAaHHS, OTPUMYE OLIIHKY «HE
CKJaB». BCTymHUK OMycCKaeThCs O ydacTi y KOHKYpPCHOMY BiAOOpi JUlsl 3apaxyBaHHS Ha HaBYAHHS,
SIKIIIO BiH OTPUMAaB MO3UTHUBHI PE3yIbTaTH Ha (PaXOBOMY iCITUTI.
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