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1. llosicHIoBATbHA 3aTIHICKa

Meta nporpamu  $axoBHX BCTYIIHUX BHIPOOYBaHB JUISL 3100YTTS OCBITHROTO cTyneHs "Bakamaep" cneriaibuocti 172 «TenekomyHikamii Ta
paJioTeXHIKa» — BUSIBHTH PiBCHb 3HAHb TAa BMiHb, BU3HAUCHHMX Taly3¢BHMH CTaHIApPTAMH BHINOI OCBITH ISl GakajaBpiB 3 PalioeleKTPOHHHX
anaparie.

(axoBe BCTYIHE BUIPOOYBAHHS CKJIAJAEThCS 3 TUTAHb IO IepebaueHO HPOrPaMOI0 BUBUCHHS JUCIHUILIIH!
e EneKkTpoHHI IpHIIagy;
e CxeMOTexHIKa paJiOTeXHIUHHX MIPUCTPOIB;
e  MarepianozHaBCTBO Ta MaTepiasy eICKTPOHHOI alapaTypH.

3aBgaHHAM nporpaMu  (paxoBUX BCTYIHUX BUIPOOYBaHb JUII 3100y TTS OCBITHROTO cTyneHs "Bakanaep" cneniansHocti 172 «TenekomyHikarii
Ta paJioOTeXHIKa» € OIiHKA PiBHS 3HAHb Ta BMiHb CTY/JICHTIB 3 IIUTAHb:

. BHBUCHHS TCOPETHYHHX OCHOB aHAJIOroBOi i MU(POBOi CXeMOTEXHIKH, BKIIOUAIOUH IPHHI[UIH POGOTH HANiBIPOBITHAKOBUX IPHIA/IB Ta
METO/H aHaJI3y 1 pO3paxyHKY eJIeKTPOHHHX CXeM;

. PO3IIIST IPHHLHINB POOOTH KIACHYHHX SJICKTPOHHHUX CXeM: MiJICHIIIOBAYi, TeHEPATOPH, IIEPETBOPIOBAI, 3aIaM'SITOBYIOUi IPUCTPOT;

. BHUBYCHHS CYYacCHOI €JIEMEHTHOI 0a3H CJCKTPOHIKM: JIOJH, TPAH3UCTOPH, ONEpalliiiHi MiJICHIIOBAYi, IHTErpaIbHI CXEMH, Y TOMY YHCII
noGyoBaHi Ha 6a3i mepenporpaMoBaHoO]i JIOTIKY;

. 3HAHOMCTBO 3 IPOTPAMHUMH 3aC00AMH MO/ISJIFOBAHHS SJICKTPOHHHX CXeM,

. BHUBYCHHS (hi3sHKO-XIMITHOI CYTHOCTI SIBUII B MaTepiasiax MpH Jii Ha HUX Pi3HUX (HaKTOpiB;

. BCTaHOBJICHHSI 3aJISXKHOCTI MK CKJIAJJ0M, GYJOBOIO Ta BIACTHBOCTSIMH MaTepialliB;

. BHUBYCHHS POJIi MATEPiaJliB B PaliOCIICKTPOHIIT;

L]

BUBYCHHS OCHOBHHX I'PYIl CYYaCHHX MaTepiaiB, ix BIacTHBOCTEl 1 061acTel 3aCTOCYBAHHSL
3rigHo 3 BUMOTAMH OCBITHBO-IIpO(deciiiHOl MpOrpaMu CTYCHTH MAIOTh 3HATH:
* OCHOBHI (Di3HYHI 3aKOHOMIPHOCTI Ta MPOLECH, [0 BUHUKAIOTh Y CYYaCHUX CICKTPOHHHUX JUCKPETHHX MPHIIA/IAX;
* HOMCHKJIATYPY CyYacHOI HaIliBIPOBLTHUKOBOI €IeMEHTHOI 6asy;
* [IapaMeTPH Ta XapaKTePHUCTUKH, OCHOBHI THITH HANiBIIPOBIIHHKOBOI eJIEMEHTHOI 0a31, MapKyBaHHsI, HO3HAUCHHS,
* 0COOJIMBOCTI 3aCTOCYBAHHS Ta OOMEKEHHS TIPH SKCIUTYaTaILlii IPUIIAIIB;
* BIUIUB PSIKUMIB pOOGOTH Ta 30BHINIHIX (aKTOPIB Ha CTAOUIBHICT MapaMeTpiB;
* MOJKJIMBI IPAKTHYHI 3aCTOCYBAHHSI JICKTPOHHUX MPUJIAIIB SIK SJICMEHTHOI 0a3H y JUCKPETHIN Ta IHTST pAJIbHIN TEXHIII;

. OCHOBH aTOMHO-KPUCTAJIIYHOI OYIOBH MaTepialiB;

. BILUIMB Ha BJIACTHBOCTI MaTepialiiB INIACTHYHOT AeopMariii, HarpiBaHHs Ta iHITUX YHHHUKIE;

. XapaKTePUCTHKU (MEXaHIUHi, SJICKTPUYHI, TeIUI0(i3nHi, (Pi3HKO-XiMi4Hi, ONTHYHI, MATHITHI) MAaTePiajiB i METOH iX BUNPOOYBaHb;

. OCHOBHI OCOGJIMBOCTI Ta NMPEACTABHUKIB Pi3HUX IPYI MATepiaiB: KOHCTPYKIIiMHI, IPOBITHUKOBUX, ICJICKTPUYHUX, HAIBIIPOBITHUKOBHX,
MAarHITHHX Ta iH.;

. 3aCTOCYBAHHS MaTepialiiB y BiIMOBIHOCTI 3 X BJIACTHBOCTSIMHU.

VY pesyabTaTi HAGYTHX Y IPOIEC] HABYAHHS 3HAHb CTYACHTH MAlOTh BMiTH:
* [IOSICHIOBATH TIPOLIECH B HAMIIBIIPOBIHHKOBHUX NIPUJIA/AX, IO BIUIMBAIOTH Ha OCOGIMBOCTI X CXEMOTEXHITHOTO 3aCTOCYBAHHST,
* IPAaBWJILHO BUOHPATH HATBIPOBITHUKOBIHM NpUIIa/l, BUXO/SUHU 3 YMOB SKCIUTyaTallii;
* IPaMOTHO BHKOPHCTOBYBATH CY4aCHY AHCKPETHY HAIIBIIPOBITHUKOBY eJIeMEHTHY 0a3y y cXeMax pisHOro IpH3HAYCHHS,
* MPaKTHYHO BUKOPHUCTOBYBATH XapPAKTCPHUCTHKH SICKTPOHHHX HPUJIAJIB, Y TOMY WHCI BHOMpATH PeKHUMH 1X poOOTH Ha HOCTIHHOMY CTpyMi,
BU3HAYATH CTATHYHI MapaMeTpy rpadoaHai TATHHM METOOM, IIPOBAUTH T00Y/I0BY HABAHTAXKYBAJIBHUX MPSIMHUX Ta JTUHAMITHUX XapaKTePHCTHK;
* 00UpaTH peKUMHU POGOTH HAIIIBIPOBITHUKOBUX MPUIIA/IIB;
* pozpaxoByBaTH 0a30Bi CXEMH aHAJIOTOBHX Ta IMITYJIBCHHX INPHCTPOIB,
* CHHTE3YBATH ¢JICMCHTAPHI KOMOIHAIIIMHI CXeMH;
* PO3paxoBYBATH i CHHTE3YBAaTH BTOPUHHI JKepea JKUBJICHHS,
* MaTepiajy eJCKTPOHHUX 3ac00iB B KOHCTPYKIiSX PE3 B 3aie:XHOCTI BiJl YMOB BUPOGHHMIITBA i eKCIUTyaTAIlii.
MerTa Ta 3aBJaHHS HAaBYaHHS MOJIITA0Th TAKOXK Y (POPMYBaHHI y CTY/CHTIB:

3MATHOCTEN:

. poGOTH 3 KOHTPOJBHO-BHMIpIOBATBHOIO alapaTypolo B TIPOIeci eKCIepHMEHTAIBHHUX JOCIIIKEHb eIeKTPOMArHITHHX MIPOIIECiB B
eJICKTPUYHHUX 1 MATHITHHX KOJIaX Ha JaGOpaTOPHUX NPHCTPOSIX 1 MOJISIBIX,

. METOUKAMH PO3PaXyHKY IapaMeTpiB KOMIIOHEHTIB 3 BHKOPHCTAHHSM IPOTpaMHEX 3ac06iB EOM;

YMiHB:

. 3aCTOCOBYBATH MaTepia/li IPH HPOSKTYBAaHHI €JIeKTPOHHHX 3aco0iB 3 ypaxXyBaHHAM IIpH3HAUCHHS, YMOB eKCIDTyaTallii, BapTocTi i
TeXHOJIOT1{ BUTOTOBJICHHS BHPOOY;

. 3aCTOCOBYBATH OTPHMAHIi 3HAHHS Ha NPaKTHUIli IPH YIACTi B IHHOBAIifHUX IPOEKTAX 31 CTBOPESHHS allapaTHUX KOMIUISKCIB;

HABIYOK:

. MPAKTUTHOTO 3aCTOCYBAHHS SJICKTPOHHUX MPUJIAJIIB SIK €JIEMEHTHOI 0a3d y JUCKPETHIHN Ta iIHTer pajbHIl TeXHII,

. HaBUKAMH CAMOCTIHHOTO BHOOPY THX UM iHIIUX CXeMOTEXHIUYHHX DillleHb;

. CaMoCTiHHOI poGOTH 3 HaBUAJIBHOIO, HABUAJILHO-METOJHIHOIO Ta TOBIAKOBOIO JIITepaTypoIo.

VY pe3ynbTaTi HaBUAHHA Y CTY/ICHTIB MalOTh OyTH chOpMOBaHi HACTYITHI KOMIICTEHTHOCTI:
3azanbHOKY e MypHI KOMNnemenyil:

. 3JIATHICTH PO3YMITH CYTHICTh 1 3HaYCHHS iH(OpMaIii B PO3BUTKY CYYacHOTro iH(popMamiffHOTo CyCIUILCTBA, YCBITOMIIIOBATH HEGE3MMEKH 1
3arpo3H, IO BHHUKAIOTE Y IIOMY IIPOLeci, JOTPUMYBATHCS OCHOBHI BUMOTH iH(BOPMAIifHOI Ge3IeKH, 30KpeMa 3aXHUCTY AepKABHOI TAEMHHII;

. 3JIATHICTh BOJIOJITH OCHOBHHUMH METOJIAMHM, CIIOco0aMHu i 3acobaMM OTpHMaHHS, 30epiraHHs, ImepepoOKd iHdopMalii, MaTH HaBHYKH
PoGOTH 3 KOMI'TOTEPOM SIK 3ac000M YIPABIIHHS iHbOpMaIli€ro,

. 3/IATHICTH MPAIIOBATH 3 iH(POpMAITi€lo B IIIOCAIBHUX KOMITIOTSPHUX MEpEKax;

. 3JIATHICTH BOJIOAITH OCHOBHHMH METOJAaMH 3aXHUCTy BUPOOHHUOTO MEPCOHANTY 1 HACEJICHHS BiJl MOKIMBUX HACIIIKIB aBapii, katactpod,

CTUXIMHUX JIHX.

IIpogpecitino-cneyianizoseani xomnemenyii:

. TOTOBHICTIO BPaxXOBYBaTH CYYacHi TEHJCHII PO3BHTKY CJICKTPOHIKM, BUMIDIOBAJBHOI Ta OOUYMCIIIOBAJIBLHOI TEXHIKH, iH(opMaIiffHux
TEXHOJIOTiH y cBoOii npodeciitHill TisbHOCTI,

. 3MATHICT 30HpaTH, OOpOOJATH, aHAI3yBaTH Ta CHUCTEMAaTH3YBaTH HAYKOBO-TEXHIUHY iH(opMaIlilo 3 TEMATHKH JOCHIIKCHHS,
BHUKOPUCTOBYBATH JOCSITHEHHSI BITYM3HSHOI Ta 3apyGiKHOT HAYKH, TSXHIKH 1 TEXHOJIOTI;

. 3/IATHICTH BOJIONITH €JIEMEHTAMH HApPHUCHOI reoMeTpii Ta iHKeHepHoi rpadiky, 3aCTOCOBYBATH CYYAcHi IPOrpaMHi 3aco0HM BUKOHAHHS Ta
pearyBaHHs 300pa)keHb 1 KpecJIeHb Ta MiITOTOBKH KOHCTPYKTOPCHKO-TeXHOJIOT1IHOI JOKyMEHTAIii.

ITpoexmuo-KoHCMpPYKMopcbka OisbHICHb!

. 3/IATHICTH IIPOBOJIUTH TIOTIEPETHE TEXHIKO-CKOHOMIYHE OOIPYHTYBAHHS MIPOSKTIB KOHCTPYKIIIH €ISKTPOHHUX 3aC00IB;

. TOTOBHICTIO 3/IIMCHIOBATH 30ip Ta aHAJ3 BUXIIHUX JaHUX U PO3PAXYHKY i MPOCKTYBAHHS JeTalich, BY3JIB i MOIYIIB SJICKTPOHHUX
3aco0iB;

. TOTOBHICTIO BHKOHYBATH PO3PAXYHOK i NMPOCKTYBAHHS JeTalicH, BY3JIB 1 MOAYJIB €JICKTPOHHUX 3aCO0iB Y BIANOBITHOCTI 3 TEXHIYHUM

3aBJaHHsIM 3 BUKOPHUCTAHHIAM 3acobiB aBTOMaTI/ISaI_Ii.l. IIPOCKTYBAaHH,



. 3JIATHICTH PO3POOIIATH IPOSKTHY Ta TEXHIUHY JTOKYMEHTAIIk0, 0OPMIIATH 3aKiHUCH] TPOSKTHO -KOHCTPYKTOPCHKI pOGOTH;

. TOTOBHICTIO 3/IMCHIOBATH KOHTPOJIb BiNITOBIHOCTI pO3pOOJIOBAHMX TPOCKTIB Ta TEXHIUHO! JOKYMEHTAIlli CTaHAapTaM, TEXHIYHUM
YMOBaM 1 iHITUM HOPMATHBHHM JOKYMEHTAM.

Bupobruto-mexHonoeivHa OianbHicHb:

. 3/IATHICTIO BUKOHYBATH POOOTH 10 TSXHOJIOT1YHIN MiATOTOBII BUPOGHUIITBA,

. 3/IATHICTH PO3POOIIATH JTOKYMEHTAIIO 1 OpaTH yuacTh y poOGOTi CHCTEMH MEHEIKMCHTY SIKOCTI Ha iATPUEMCTBI;

. TOTOBHICTIO OPT'aHI30BYBATH METPOJIOTIYHE 3a0e3eueHHS BUPOOHHUIITBA SJICKTPOHHUX 3aC0O0IB;

. 3JIATHICTIO 3IHCHIOBATH KOHTPOJIb JOTPUMAHHS SKOJIOTTUHOT Oe3MeKH.

OpeaHizayitiHo-ynpasniHcLKa:

. 3JIATHICTH OPraHi30BYBATH POOOTY MAJIUX KOJICKTHBIB BHKOHABIIIE;

. TOTOBHICTIO OpaTH y4acThb y po3poOIi TexHiuHOi JokKyMeHTalii (rpadikiB poGiT, iHCTPYKIH, IJIaHIB, KOIITOPUCIB) Ta BCTAHOBJICHOL
3BITHOCTI 3a 3aTBePUKSHUMH hOpMaMu;

. TOTOBHICTIO BUKOHYBATH 3aBJIaHHSI B raily3i cepTudikallii TeXHIYHUX 3ac0o0iB, CHCTEM, POIECIB i MaTepialiB,

. TOTOBHICTIO BUKOPUCTOBYBATH METOAM NPO(IIAKTUKH BUPOOHUIOT'O TPABMATU3MY, Ipo(eciiHIX 3aXBOPIOBaHb, 3a100ITaHH €KOJIOTTYHUX
MOPYIIEHB.

Monmasicho- Hana2oo0ICysanbHa OiANbHICHIb:

. TOTOBHICTIO IO MOHTAXKY, HAJIATO/UKCHHS, BUNIPOOYBAHHSI 1 3JaBaHHS B eKCIUTYaTAII0 BY3JIiB, MOJYJIB i CHCTEM SJICKTPOHHHUX 3ac00iB;

. TOTOBHICTIO /IO MOHTAIKY, HAJIAT OJKSHHSL, BUTIPOOYBAHH i BIPOBA/UKEHHSI TEXHOJIOTITHOT'0 0018 JTHAHHSL.

Cepsicro-excniyamayitina OisbHicmb!

. 3IATHICTIO GPaTH YUACTh B OpPTaHi3allil TeXHIYHOT'0 0OCIYTrOBYBaHHS 1 HAJIAINTYBAHHS SJICKTPOHHHUX 3aCO0IB;

. TOTOBHICTIO 3IHCHIOBATH MEPEBIPKY TEXHIUHOTO CTAHY i 3AJMIIKOBOTO pecypcy OOJa HAHHSA, OpraHi30BYBaTH NpOQilaKTHUHI OTIISIH 1

[OTOYHHH PEMOHT.
3mict mporpamu. Ha daxopi BeTynHi BUIpoOyBaHH 31 cneniaibHocTi6.050902 "PagioesieKTpoHHI anapaTi" BUHOCSTHCS 3aBJaHHS 3 HACTYITHHX
JIUCIIUILTIH 6aKalaBpchbKOi IIPOrpaMu:

. EJIeKTpOHHI IIpHIIa IH;
. CXeMOTEXHIKA PaIOTeXHIYHUX HPUCTPOIB;
. MarepiaJo3HaBCTBO Ta MaTepiajlH eJIeKTPOHHOI allapaTypH.

Crpykrypa 3aBJaHb (axoBHX BCTYIIHMX BMIIPOGYBaHb. 3a CTPYKTYporo (axoBi BCTYIHI BHIpOOYBaHHS 3i creriaibHocTi  6.050902
"PaioeneKTpoHHI amapaTu”  CKIQIalOThCA 3 HACTYITHHUX SJICMEHTIB, SKi BXOSTH /10 KOKHOTO 3 OiIeTiB:

. TECTOBI 3aBJIAaHHA 3 (PAXOBUX JTUCIUILTIH,
. TEOPETHYHI THTAHHS,
. 3aaua.

II. 3micT porpavm
Jucipnuiiza «ExexTpoHHi IpIIamn

IIpenMeToM BUBUCHHS € (i3HUHI IPUHIUITA Jii HAIIBIPOBITHUKOBUX MIPWIAJIIB, iX XapaKTEePUCTHKHU, OCHOBHI ITAPAMETPH, 0COOIMBOCTI,
PEKUMH pOGOTH, SIKi € OCHOBOIO CYUacHOI eJIeMeHTHOI 6a3H TUCKPETHOI eJIeKTPOHIKH.
3MicT AMCIPIMLTIHM PO3KPUBAETHCS B TeMax:
1. EneKkTpoHHO-IipKOBH Mepexi/] Ta HOro OCHOBHI BIIACTHBOCTL
2. HaniBnpoBiTHUKOBI 110,11
3. BinonsapHi TpaH3UCTOPH
4. Tlepemukaui cTpyMy TpaH3HCTOPHOTO THILY
5. TlonboBi TpaH3UCTOPH
6. ONTOCNICKTPOHHI HAMBIIPOBITHUKOBI TIPHIIaTH
Tema 1. EnexTpoHHo-AipKkoBHii Iepexia Ta iioro ocHOBHI BiIacTHBOCT
TIOHATTA eNEKTPUYHOTO IEPEXOy, BHIM HEepeXo/iB. EjekTpoHHO-IipKoBHH mepexia (p/n-nepexin), disuuHi npolecH, cTpykrypa. OcHOBHA
BJACTHBICTh Hepexony. BAX peanpHHX p/n-liepexofiB, BIUIMB TeMIepaTypH i MaTepialy HAIiBIPOBiAHHKA, HoporoBa Hampyra. KommonenTtn
3BOPOTHOTO ¢TpyMy. IlapameTpH, mo BU3HAYAIOTH TeMIIepaTypHY 3aekHicTh BAX.
JIoMaTKOBI BJIACTHBOCTI P/N-TIEPEXOAY: IHIKEKIis, peKOMOIHAIlSL, SKCTPaKIlis, TYHEIbHHH Ta MOJbOBHM edekTH, Oap’epHa Ta nudysiiiHa
€MHOCTI, IpoGoi nepexoiie, hororansBaHiuHu edeKT - Bi3HUHI IPOIECH, TapaMeTpH, YPaxXyBaHHS Ta BUKOPUCTAHHS IUX BJIACTHBOCTSH Y TPAKTHIIL.
Tema 2. HanmiBrposixHuiosi riomm

Bunpsmisttoui  gionu. IlpusHaueHHS, MapKyBaHHS, Kiacudikaris, ocHopHi mnapametpd. BAX, mnopieusuus Ge-, Si-, GaAs-nmiofie.
Bunpsmisitoui cToBny, 360pkH, 6510KH. [IOHATTS HaBaHTAKYBAJIBHIN NPsIMil, BUNPAMIIIIOUUH Ta IETEKTOPHHIM eeKkTH.

OnopHi gionu. IlpuzHaueHHs, KilacH(iKaIlis, CHCTeMa MAapKyBaHHS, CXCMOTEXHIUHe mMo3HaueHHA. OCHOBHI mapametpu Ta BAX-Kku,
0COOJIMBOCTI CTaGUITPOHIB 1 CTabiCTOPiB, JBOAHOMHMX, MPSIM3IMHHUX, IMOYJBCHHUX JiofiB. IIpocTima cxema mapaMeTpHUYHOTO cTabimizaTopa
Hanpyry. [lpukitagy cxem oOMeXKyBadiB HANPYTH.

Jiogu ITloTKY, iMITyJIbCHI JiOM Ta JiOJH 3 HAKOMHUYEHHAM 3apsny. Enextpuunuii nepexin Ilorku, disnuni nporecu, BAX. OcoGausocti
JiontiB, pyHKIiOHAIBHE 3aCTOCYBAHHSL

TlapameTpu Ta OCOGIMBOCTI IMITYJILCHUX JUOMIB, THIIM, MAapKyBaHHS, IMIYJbCHI 300pKH. IIpuumHM, mo OOMEKYIOTH IMIBHIKOIIIO JIIOIB.
OcoGIMBOCTI TIEPEXiAHUX TPOIECIB NIPH NIEPEMUKAHHI P/N-TIEPEXO/TY, CHIOPH CTPYMIB i HALIPYT.

Jioau 3 HakonmmaeHHsM 3apsiny (JIH3), edekTr HakOIHUISHHS Ta PO3CMOKTYBAHHS, HAKOIMISHH 3apsyiiB B Ga3i 3a JOIOMOTOIO TaJbMYy I0U0T0
noss. [TapameTpu 1 ocobmupocti JIH3, 3acTocyBanHs 5K popMyBaya iMITyJIbCiB.

Bapukanu. [IpusHadenns, kiacudikamnis, MapKyBaHH:, CXeMOTeXHIUHe To3HaueHHs. BonbT-dapaHa xapakTepucTHKa, OOIPYHTYBaHHS, poboda
JIUITHKA, OCHOBHI MapaMeTpH Jaiofa. ExBiBajieHTHA cxeMa, TOOPOTHICTh Bapukamna. [IpUKIIay 3acTOCYBaHHS Y iJJICTPOIOBAHHI KOJHMBAJIBHOT O KOJIA,
iHIII TPAKTHYHI 3aCTOCYBAHHSA KEPOBAHO! €MHOCTI. MHOMEHHS 4aCTOTH, BAPAKTOPHI T10/TH.

IIpusHaueHHs, MapKyBaHHS, CXeMOTEXHIUHE MMO3HAUCHHS TYHEIbHUX aiofiB. OcobimmBocTi peanizanii TyHeapHOro edexry, BAX-ku nionie,
OOTPpYHTYBAHHS, OCHOBHI NIapaMeTpH. PeXUMH TYHEeJIBHOTO i0/Ty: Mi/ICHICHHS, TeHepYBaHHs, IIepeMUKAHHS Ta YMOBH iX peajrizamii.

OcobaMBOCTI Ta 3aCTOCYBAHHS OOCPHEHHUX JTIOIB.

BucokouacroTai qiogu Ta aioqu HBU-mianasony. QOyHKI[ioOHAIBHE MPU3HAUCHHS JIO/IB YV 3aJICKHOCTI BiJi BUIY HEJHIMHOTO MEPETBOPCHHSL.
Knacudikamis, MapKyBaHHS, eKBiBaJICHTHA cXeMa. TeXHOJIOT1UHI Ta KOHCTPYKTUBHI ocoGmupocti BU-mionie. TonaTkosi crernudiuni mapamerpu BU-
IiomiB.

P-i-n-nmiogu, crpykrypa, dizuuHi nporecd. OCoGIUBOCTI poGOTH Y PEKUMAX MEPEMHUKAHHS Ta PE3UCTHBHOTO JI0/1a, IO PeryJIoeThess. OCHOBHI
MapaMeTpH. IincumoBaibHi i reHepatopHi qiogn HBY-nianasony.

IIpuHIMO apaMeTpUYHOTO MifAcUIeHH. [lapaMeTpudHuii 110, 0COGIHBOCTI. TynenbHi qioau (€3aKi), peKUMH MiICHIICHHS, TeHEPYBaHHSL.
BAX, oCHOBHI apaMeTpH.

AxtueHi miomu HBU-nmianmasony, edekT Bii’éMHOro JUHAMIYHOTO HaBaHTaKeHHS. JIaBUHHO-NIPONITHUE JioA, CTPYKTypa, NMPUHIMI il
(oOIpyHTYBAaHHS aKTHBHO{ BJIACTHBOCTI), PeXKUMH pOGOTH, OCHOBHI TAapaMeTpH.

Hion T'anna (TEJ[-mioxn), o6rpyHTYBaHHS akTUBHOI BiacTuBOCTi, BAX. PesxuMu poGOTH: NPOSITHHI Ta OOMEKEHOTO HAKOIMYCHHS 06’ €MHOTO
3apsiay, YMOBH peaiizamii pexxumis. OcoOIMBOCTI Ti0/IiB, OCHOBHI ITApaMETPH.

Tema 3. BimoaspHi TpaHzucTOpH



Knacudikarniss BT, cxeMOTeXHIUHE TTO3HAUCHHS, CUCTEMa MapKyBaHHsL, cTpyKTypa BT, TeXHOJIOTriYHI BUMOTH, PEKUMH pOOOTH 32 CTAHOM p/n-
MepexXo/liB, OOTPYHTYBAHHS aKTUBHOI BJACTHBOCTI (TPAH3HCTOPHOTO eeKTy).

Oizuuni nporecu v cTpykTypi BT, Baemonist qBox p/n-nepexoniB. KojekTopHHI ¢TpyM K HACHiJOK iHXKEKIUi, qudysii, ekcrpakiii Ta
pekoMGiHartii 3apanis. CTpyMoBHI NPUHIKT KepyBaHHA (6a30Bui cTpyM). OCHOBHI CTPYMOBI PIBHSIHHS TPAH3HCTOPA.

BT y cratuunomy peskumi. CxeMa BMHKAHHS i3 CHIBHOIO §a3010, CHUIBHUM KoJIeKTOpoM, crijbHEM eMiTepoM (CCB, CCK, CCE), npuniun
BHOOpY MOJBIPHOCTI JUKeper 3MIIEHHS y peXKUMaxX: aKTHBHOMY, HacH9eHHS Ta Bifciuku. Ctpymu y BT, qoBeneHHs Ta oOGTpyHTYBaHHS CTPYMKOBHX
PiBHSAHB, Koe(DillieHTH Tepeadi CTpyMY, CKJIAJIOBI CTPYMIB, KPi3HUM CTpYM, OOIPYHTYBaHHS HEMOXJIIMBOCTI PEKUMY BilpUBY Gazu. 3BOPOTHI 3B SI3KH
y BT. Bxinni Ta BuxinHi cratnuni BAX y cxemax 31 CIUILHUM €MITEpOM Ta CHUIBHOR 0a3010, OOTPYHTYBAaHHS, 30HA aKTHBHOI pOGOTH, HACHUCHHS Ta
BI/ICIUKH, BILIUB 3BOPOTHOTO 3B SI3KY.

Junamiuauii peskum po6otu BT. TpaH3ucTop SIK aKTHBHHH Ta NMEpEMHUKAIOUUM eleMeHT cXeM. CxeMa i3 CHUTBHHUM eMITepOM Y JTHHAMIYHOMY
PEKHUMI, HABAaHTAXKyBaJbHA IpsiMA, POKHAM TPAH3UCTOpA Y MOCTIHHOMY CTpyMi (poboua ToUuKa).

IlepexinHa qUHAMIYHA XapaKTePUCTHKA, OOTPYHTYBAHHS, 30HH peskuMiB. HeminiliHi cOTBOpeHHS cUrHay, Tpadikd CTPYMIB Ta  HAOpyr y
CCE, inBepcist pasu curnaiy.

BT sk niHiMHUA YOTHPUIIOIIOCHUK, NPHHIMN JiHeapusanii BAX TpaHsucropa, cucteMa h-mapamerpiB, METOAMKA BHU3HAUCHHS, JiHiHHA
moneib BT. JlopiHIorounii anani3 h-napaMeTpiB y pisHUX CXeMaX BMUKaHHS.

OcobmuBocti pobotu BT y peskuMi BEJIMKOTO CHT'HATY.

Tapametpu BT Ta cxeMoTexHiuHI OCOGNHBOCTI #oro 3actocyBaHHs. OcHOBHI mapameTpd BT: rpaHHYHOMONYCTHMI, CTATHYHI, JMHAMIYHI.
YactoTHi BractHBocTi BT, mpuuuHy iHepIiHHOCTI Ta iX BHsBIeHHA. [lapaMeTpH, Mo BH3HAYAIOTh YaCTOTHI BJACTHBOCTI, B3a€MO3B’SI30K 1aCTOTHHX
nmapaMeTpiB.

Cxemu BMukanHa BT 0pu KUBJICHHI BiJi OJHOTO JuKepesa, IPHUHIMII eMiTepHOi cTabimizanii. CkiafeHi Tpansucropu (cxemu JlapiiHrToHa,
ITiksai), MOHATTS KOMIUIEMEHTapHO! TapH, JABOTAKTHHH KOMIUIGMEHTApHHH IOBTOpIOBaY  HAIPYTH.

OcobauBOCTI Ta NapaMeTPH MaJOCUTHAIBHUX TpansucTopiB THna BISS (Breakthrough In Small Signal).

Tema 4. IlepemMukayi cTpyMy TPaH3HCTOPHOTO THITY

TupucTop 4K CTpYMOBHH KO, Kiacudikailis, MapKyBaHHS, CXeMOTEXHiuHe mo3HaueHHs. CTpykTypa guHictopa. DisuuHi mpolecu
BIIKPHTOTO Ta 3aKPHUTOTO CTaHy JHHICTOpA, B3acMOJISl TPHOX P/N-NIepeXofiB IiJ BIUIHBOM MO3HTHBHOTO 3BOPOTHOTO 3B‘SI3KY IPH NepeMHKaHHI
MpUJIAy, CTPYMOBI CIIiBBiTHONIICHHS BiIKPUTOTO Ta 3aKpUTOro AuHicropy. BAX municTopa, oOrpyHTYBaHHS, OCHOBHI IapaMETpPH, HABAHTAKYBAJIbHA
IpsiMa Ta IepeMHUKAHHS IPHIATy.

JIBoTpaH3HUCTOpHA MOZAeTb THpHCTOpa. CIoco6u BUMHKAHHS THPHCTODY.

Kepopani tupucTopH, knacudikamis. IlyckoBa xapakrepuetrka. CxeMH KepyBaHHS 3a aHOAOM Ta KaTomoM. (Da3oBHH NPHHIWI KepyBaHHS.
3acTocyBaHHS y CXeMaX KepyBaHHS MOTYXKHICTIO, peJaKCaIlifHUX reHepaTopax, KIIFOTOBHX CXeMax.

CHMeTpHUYHHH THPHCTOP, THPHCTOP-T10.

OHomepexiJHAH TpaH3HCTOp (J{BOGA3OBHH Hi0[), CXeMOTEeXHIUHe IMO3HAYCHHS, CTPYKTypa, BAX, 3acToCyBaHHS K IOPOrOBOTO €JIeMEHTY B
CcXeMax KOMYTallii THPUCTOPIB.

Tema S. IlomoBi TpaHzucTOPH

TTonboBi TpaH3KUCTOPH, KIAacH iKallis, 0COGIUBOCTI, CTPYKTypa. CYTHICTh MOJILOBOTO IIPHHITUITY KSPYBAHHS.

IIT 3 KepyrouHM p/n-IIepexXooM, CTPYKTYpa, CXeMOTeXHiUHe No3HaueHHA. (Di3WuHi NpoOIecCH B CIPYKTYpi Y PEKHUMax MpPOBIAHOCTI Ta
HACHYCHHSL, [JIisl BHYTPIIIHBOT O HETATHBHOTO 3BOPOTHOTO 3Bs13Ky. [IpHHIHI BUGOPY MOAPHOCTI JUKepeI JKUBIICHHS.

CTaTH4HI CTOKOBI Ta CTOKO-3aTBOpPHI BAX, 30HH OCHOBHHUX DPSKHMIB POGOTH, MapaMeTpH KPYTOCTi i BHXIJHOTO JHHAMIYHOTO OIIOPY.
JluHaMiuHHUN PEeKUM, HABAHTAXKYBaJIbHA MpsAMa, BUGIp poGouoi Touku. Butikopuii mopTopropau.

TlonpoBi TpaH3ucTOpH 3 iz0oapoBaHHM 3aTtBopoM (MOH-crpykTypu) Ta 3 nepexomom Illotku (MEH-tpamsucrop). MOH-Tpan3uctopu 3
BOYJOBaHMM Ta IHJYKOBAaHHM KaHAJoM K peayisamisl HOPMaJbHO BIKPHTOTO Ta HOPMAJBHO 3aKpHTOrO TpaH3HCTOpiB. CTpyKTypa, HPHHIUIL
KepyBaHHsL, CXeMOTeXHIUHe O3HAUSHHS, PeKHMH poOoTH (36aradenHs, 36i1HeHHs). [IpuHiun BuGopy MOJBIPHOCTI JKepeT JKUBJIeHHs, BAXKH.

MEH-TpaH3ucTop, CTpyKTypa, 0coGIHBocTi. HOpMaIbHO BiJKpUTHHE Ta HOPMAJIBHO 3aKPUTHH BapiaHTH TPAH3UCTOpA, CTOKO-3aTBOpHI BAX.
OcHOBHI mapaMeTpH, ocobmBocTi. CxeMa iHBEpTOpA.

I'MEH-Tpan3ucTop, cTpyKTYypa, ocobameocti, BAX.

OCHOBHI ITapaMeTpH NMOJIHOBUX TPAH3HUCTOPIB, (Qi3MUHME 3MICT Ta MpakTHuHe ypaxyBaHHS. IIT sk akTHBHHIN Ta KIIOUOBHH eJIEMEHT CXeM,
TPaH3UCTOP Y PSIKUMi KePOBAHOTO PE3HCTOPA.

Tpunnun sxuenenns [T Big ogHOrO JUKepena y peskuMax 36araucHHs Ta 30inHeHHs. 11T sk Heminiline HaBanTaxkenns, KMOH -tpanzuctopwy,
MPHUKJIATE 3aCTOCYBAHHS y CXeMax iHBePTOPIB.

Torty:xui HBU-Tpan3ucTopy, mo BUKOHYIOThCA Ha Gasi Texnosorii VDMOS ta LDMOS.

M/JIH-ctpykTypu sk enementd nam’siti. MHOH-cTpyKTypH 3 JBOIIAPOBHM JICJICKTPUKOM (METasl - HITPUJl KPEMHIIO - OKHC KPEMHII0 —
HAIBIPOBITHUK), CTPYKTYpa, (Bi3WUHI NPOIECH y PEKUMaX 3alkcy Ta CTHpaHHs iHdopwmarii, crokosarBopHi BAX, ocHoBHi nmapametpu. MOH-
CTPYKTYpa 3 pyXOMHM 3aTBOPOM Ta JJABHHHOIO 1IDKeKITiclo. MoandikoBaHHH BapiaHT CTPYKTYPH 3 JOJATKOBHM KePYIOTHM 3aTBOPOM.

Tema 6. OniToe IeKTPOHHI HATIIBIPOBi THMKOBI MpWIa U

Krnacudikanisi Ta 3arajbHa XapaKTePHCTHKAa ONTOCICKTPOHHHX INpHJaJiB, (oroMeTpuuHi mapameTpu. [mxekuiiiai ceiTiomionu (CL) Ta
indpauepponi mionu (1Y), MapkyBaHHS, CXCMOTCXHIYHE NO3HAUYCHHS. SIBMINEG iHXKCKIIMHOI CJCKTPOIIOMIHICICHINT, YMOBHM BHIIPOMIiHIOOUOL
pekoMOiHallii, HATBIIPOBITHUKOBI MaTepiaiy.

OcHoBHI xapakTepuctuku Ta mapametpu CIJI ta IY-mionmie, BiAMIiTHI OCOOIMBOCTI MiO[iB, HpPaKTHYHI PEKOMEHJAlii Ta HPUKIAIA

3aCTOCYBAHHSL
THsKeKIiHHI HAIIBIPOBITHUKOBI JIa3epH SIK JIKepesia KOTePEHTHOTO BUIPOMIHIOBAHHS, YMOBH peajtizallii, 0COGIMBOCTI.
DOTOPE3UCTOPH, MApKYBaHHS, CXeMOTCXHiUHe IO3HaueHHs.  Marepiany, o BUKOPUCTOBYIOTHCS. DOTOpe3ncTUBHUM edeKT, BlacHa

Ta JoMimkora (oronpoBigHicth.  OCHOBHI XapaKTSPHUCTHUKH Ta MapaMeTpH (HOTOPE3UCTOPIB.

@QoTORIOAN, MAPKYBAHHS, ITO3HAYCHHS, MaTepiasy, IO BHKOPUCTOBYIOThCA. IlpumHumn fii, dortomionHuit Ta (oTOraibBaHITHHM PEeKUMU
pobGotu, cxemu BMuKaHHSI, BAX-ku. OCHOBHI XapaKTePHCTHKH Ta [IAPAMETPH.

Qotoiony MABHIICHOI MBUIKONII: Ha p-i-n-cTpykTypi, [IloTKHM, i3 reTeponepexonoM, JABHHHI (OTOAIONH, OCOOIMBOCTI, MOPIBHIOBAJIBHA
XapaKTePUCTHKA, OCHOBHI TapaMeTpH.

OntuuHi npucTpoi BimoGpakeHHs iHbopMartii.

Knacudikaris, 3arajibHa XapaKTepUCTHKA, MapKyBaHHS 3HAKOCHHTE3YIOUMX iHIUKaTopiB. [lacHBHI IHIUKATOPH: PiJHHHOKPUCTAJIYHI,
SJICKTPOXPOMHI, eekTpodopeTryni. Mi3uYHI NPUHIKUIH, SKCILUTYaTaIiMHI 0COGIHBOCTI, TApaMeTPH, CETMEHTHI Ta MATPUYHI 1HTUKATOPH.

AKTHBHI 1HJWKATOPH: SIICKTPOJIFOMIHICIICHTHI, 3HAKOCHHTE3YIOUi, JIiHiIWHI mkanu. Knacudikauis, npuHnun nii ta xepyBanusa. [TapameTpw,
0COOIUBOCTI.

Jucipnuiina "CxeMoTexHika pafioTeXHIiMHIX NPHCTPOIB"

IIpenMeToM BHBUEHHS € METOTHM aHAJ3Y 1 CHHTE3Y CJICKTPOHHHUX 3ac0o0iB, TECOPSTHYHI OCHOBH (DYHKIIIOHYBAHHS CJICMEHTIB aHAJIOTOBOI Ta
U(POBOI eTeKTPOHIKH, METOIH aHAJI3Y 1 PO3PaXyHKY eJICKTPOHHHUX CXeM, IPHHIUIHN pOGOTH KIACHIHUX JIeKTPOHHHX CXeM.
3MicT AMCIPIMLTIHM PO3KPUBAETHCS B TeMax:
CrpykTypa i kJacudikallisi aHaJOTrOBUX 1 UPPOBUX MPUCTPOIB
BazoBi eJIeMEHTH iHTETPAJIbHOI CXEMOTEXHIKH
EnekTpoHHI MiICHITIOBaYi HA TPAaH3UCTOpax
Oneparriiini mixcumosaui (OII)

RN



5. Po6oTa HaIiBIPOBITHUKOBHX HPUJIAJIIB B KIIFOUOBOMY PEKUMI
6. Bunpsmmstai

7. OB TPYOUi Ta CTAOLTI3YIOUI IPUCTPOL

8. T'eHepaTOpH eJICKTPHIHUX KOJIHUBAHD 1 CICKTPOHHI KIIFOUi

9. MarteMaTH4YHI OCHOBH IIPOSKTYBAHHS I (POBUX HPUCTPOIB

10. KowmbGinamiiiui Joriui npuctpoi

11. TocnimoBHocHI 1M dpoBi npUcTpoi

12. TlepetBoproBadi IUPPOBUX CUT'HATIB

13. OCHOBHI XapaKTepPUCTHKH CHCTEM HAIiBIIPOBITHUKOBOI 1AM ‘SITi.

Tema 1. CTpykrypa i Ki1acudikaifia aHagoroBux i mudpoBux NpucTpoin
Knacudikarisi iHTErpaJIbHUX CXeM 32 TSXHOJOTIYHHM, CXCMOTCXHIYHMMH Ta KOHCTPYKTHBHHUMH oOsHakaMu. Kiacuikamis eJeKTpOHHHX
3ac00iB 3a GYHKI[IOHAJILHUM MPU3HAUCHHSM, 32 CTYIICHEM 1HTeT palii.
Tema 2. BazoBi e;TeMeHTH iHTer paJIbHOI cXeMOTeXHIKH
BazoBi JIOTiUHI eJIEMEHTH: TPAH3UCTOPHO-TPAH3UCTOPHA JIOTiKa, KOMIUISMEHTAPHA JIOTiKA METaJI-OKHMCEI-HAIBIIPOBITHUK, SMITCPHO-3B’sI3aHa
TPAH3UCTOPHA JIOTiKa. PI3HOBH/IH JIOT1YHHX SJICMCHTIB, HApaMETPH, TCXHIUHI apaMeTpH.
Tema 3. EnexTpoHHi mixcumoBayi Ha TpaH3HCTOPax
Ipusnauenns i kiacudikamig migcumroBauis. IIpuHIMI DOOYIOBH i CTPYKTYpHA cXeMa mijcimoBada. OCHOBHI MapaMeTpH i XapaKTepUCTUKH
nipcumoBavis. Kiach  poGotu mifcwioBauie. BuGip TOUKH CIIOKOIO TpaH3MCTOpa Ta ii TeMmepaTypHa cralumisaiis B cXeMaXxX IiJICHIIFOBAYiB.
3BOpOTHI 3B’SI3KH B IiJCHITIOBAaYAX Ta iX BIUIUB HA OCHOBHI TApaMeTpH.
Bararokackajui mijcumoadi. IlicumoBadi 3 pe3sHCTOPHO-€MHICHUMH 3B SI3KaMH.
I'padiunuii ananiz poGoTH MiACHIIOBAILHOTO Kackaay Ha BT 3a cxeMo1o i3 CIJIbHUM eMiTepOM.
ExBiBajIcHTHI CXEMU 3aMillleHHS iACHIIIOBAYIB.
BuzHaueHHS OCHOBHMX HapaMeTpiB MiJCHIIOBAUIB.
AMIITITYAHO-9ACTOTHA XapaKTepHCTHKA MiICHIIOBaYa. BHCOKOYACTOTHE 1 HU3bKOYACTOTHE KoperyBaHHs AUX mifcHIIOBadiB.
EmitepHuii moBTopioBad. EMiTepHHH MOBTOPIOBaY Ha CKJIAJEHOMY TPAH3HCTODI.
IMupokocmyroei migcumoBaui. Kackanw mifcHIeHHS Ha NOJLOBHX TpaH3McTopaX. llimcumoBaui 3 TpaHCHOPMATOPHHMH 3B SI3KAMH.
TincumroBadi DOTYKHOCTI.
Hincumopaui noctifinoro crpymy (IIIIC). Iousarra npeiidy IIIC i MmeToan Horo 3MEHITESHHS.
Judepenuilinuii miacHIIOBaY, OPUHIIMII i Ta OCHOBHI ITApaMETpPH.
BanancHi nicumoaui nocritinoro crpymy (IIIIC).
Tema 4. Onepauiiini mixcumonadi (OII).
CrpykrypHa cxeMa i ocHoBHi mnapamerpu OIL InmBepryroumii Ta HeiHBepTyroumii migcmwmoBaui Ha OII, cymatopu, iHTerpaTopH,
nudepenniaTopu i kommapatopu Ha OII, jorapudmyrounii mincumopay Ha OIL
Tema 5. PoGoTa HAIBITPOBi THUKOBUX NMPWIANIB B KIIIOYOBOMY PeKIMI.
Kracudixamist i mapaMeTpH iMIYJIbCHUX CHTHAJIB. TpaHsucTopHHE Kimiou. IlapaMeTpH Ta XapaKTepHCTHKH TPaH3HCTOPHOTO Kioda. CrmocoGu
MiABUIICHHS MBUIKOI] TPAH3UCTOPHHX KIIOiB.
HacuveHn# TpaH3HCTOPHHUH KIIIOY 3 IPHCKOPIOIOYAM KOHIeHcaTopoM. HeHacHueHi TpaH3HCTOPHI KJIIOUI.
Tema 6. Bumpsmoisi.
3arainbHi BigoMocTi. OnHodazHi Bunpsvurstdi. PoGoTa BUNPSIMILAYIB Ha pi3Hi BUAM HAaBaHTaKeHb. baratodasHi BUIPSIMIIAI.
Kepopani BunpsaMiLIdi. BIUTHB mepeTBoproBadiB Ha JKHBIJIBHY Mepeiky. IHBepTOpH, BesleHi Meperkelo. PeBepcHBHI BHIIPSIMILATI.
PerymTopu 3MinHOI HanpyrH. besnocepeani mepeTpoproBadi 4acToTH. CHCTeMH KepyBaHHS [IePETBOPIOBAUIB, BEICHHX MEPeIKeIo.
Tema 7. @inpTpyloui Ta cTadimizyoui mpucTpoi.
OCHOBHI HapaMeTpH 3IVIJUKYBAIBHUX BUIBTPIB. 3rNI/UKYBaIbHI (DIIBTPH HAa PEAKTUBHHX eJIeMEHTaX (MAcHUBHI (GimbTpH). 3rya/UKyBajbHI
(UTBTPH HA TiCHIIOBAILHHX SJICMEHTaX (AaKTUBHI (DiIbTpH).
Cra6inizatopu. Ilapamerpuuni crabinizatopu. KoMmnencaniiini crabinizatopu.
Tema 8. I'eHepaTopH e TeKTPUYHUX KOJUBAHD i e TeKTPOHHI KJTIOYi.
SarampHi  BigoMocTi. ['eHepaTopu rapMoHIMHUX curHaiiB. KBaprioBi reHepaTopH. T'eHepaTopd KOJNMBaHb HPAMOKYTHOI (dopMu
(MyJIBTUBIOpaTOpH). ABTOKOJIMBAJIBHI MYJIHTUBIOpATOPH, 3aralIbMOBaHI MYJIBTHBIOPATO pH, GJIOKIHT-TeHEPATOPH: CXeMH, poboTa, 3aCTOCYBAHHSL
ImnysbeHi curHamy. EjekTpoHHI KIToUi.
Tema 9. MaTeMaTH4Hi 0OCHOBH NPOEKTYBAHHS 1) POBUX NPUCTPOIB.
TTOHATTS cHCTeMH UHciIeHHs. 11 Tumm. OcHoBH anreGpu norikd. Jloriuni dymkmii. ITpapuia anreGpu joriku. CKIagaHHs JOTiYHUX yHKIH.
MiHimizanis JOTi9HUX QYHKIIH.
Tema 10. KomGiHawiiiHi JoriuHi mpucTpoi.

TonstTs nmpo koMGiHamilHui 1mMdpoBuil npuctpiil. CuHTe3 KOMOGIHAIIMHUX NPHCTPOIB HA JIOTIYHHMX elIeMeHTaX. IIpukiaau KoMOiHAIHHHX
OUGPOBUX HPUCTPOIB: OJHOPO3PSTHUN KOMOIHAIWHHMKE Ta OGaraTopo3psiTHUM CyMaTopH, KONONCpeTBOproBadi, mmmdpaTopu, AemudpaTopH,
MYJIBTHIUICKCOPH, IEMYJIbTHIUICKCOPH, TIPOTPAMOBAHI JIOT1UHI MATPHUIli, KOMOiHAIiHHI apu(METHKO -TOTi9HI IPUCTPOI.

Tema 11. IlocaizoBHocHi 1pipoBi MpHcTpoi.

OCHOBHI TIOHSITTS PO MOCTIAOBHOCHI IPHCTPOI 1 CIOCcoOH iX onucey (ajireGpaiunuii, TaGaM4HUM, 32 TOMOMOrow rpadiB IepexodiB i BUXOIB).
TIoHSTTS PO aCHHXPOHHI | CHHXpOHHI aBToMaTu. HadinpocTinm nmocninosrocHi npuctpoi RS, D, T, IK — Tpurepu.

CuHTe3 TOCHiJOBHOCHUX IHMUGPPOBUX HPUCTPOiB Ha 6a3i TpurepiB i JoriuHHX eineMeHTiB. Pericrpm, miwwibHukH. HaaifiHicTh 1 MBHIKOMIS
OCIT JOBHOCHUX IH(POBHUX IPUCTPOIB.

Tema 12. IlepeTrBopioBaui I poBUX CUTHATIIB.
CxeMH IOPIBHSHHS 1 KOHTPOJIO. 3aCTOCYBaHHSI KoMmapaTopiB. IIpHHIHI aHAIOTo-IMU(GPOBOTO MEpeTBOPEHHS CHTHATY. AHAJOTOBO-IU(POBI 1
nUdpo-aHATIOT OB IIEPETBOPIOBAYI.

Tema 13. OcHoBHi XapaKTepPHCTHKH CHCTeM HAITBIPOBITHIKOBOI ITaM AATi.

Knacudikarisi cucteM mam’aTi i iX XapakTepHCTHKA. IIpHHIMIN TOOYAOBM JMHAMIYHUX 1 CTATHYHUX ONCPATHBHUX 3alaM’SITOBYIOUHX
npuctpoiB. Posmonin agpecHoro mpocropy. Tumosi IMC O3I1.

Tunu i XapakKTepUCTHKH MOCTIHHHUX 3amaM’sITOBYIOUHX HpHCTpoiB. Crnocolu samucy i untaHHs iHopmanii. [Ipuanun nporpamyeanns IMC
TIII3I1. Penporpamorani PIT3II 3 yiabTpadiosieTOBUM Ta €JISKTPUYHHM CTHUPAHHSM. 3arajbHa XapakTepucTHKa (iem -namsti. CTpyKTypHa cxema
(aitnopoi durem-mam’sati. Posputok i ocobmuBocti Bukopuctanusa Fe-RAM mam’sti. 3piBHsuibHa Xapaktepuctuka Fe-RAM mam’siti 3 DRAM Ta
(utem-nam’ ATTIO.

Jucipnuiizna "Matepiajlo3HABCTBO Ta MaTepiai eleKTPOHHOI anapatypu'.

IIpenMeToM BUBYCHHS JHCIMIUTIHN € BUBUCHHS IPUPOJH 1 BJIACTUBOCTSH MaTepiaiiB Al Halle(heK THBHINIOr0 BUKOPUCTAHHS Y BUPOOHHIITBL
eJieKTpoHHOI anapatypd (EA); misHaHHS CYTHOCTI SIBUIN, 1O BiAOYBAIOTHCS B MaTepiasiax IpH Jiii Ha HUX Pi3HUX GaKTOPiB B YMOBaX BUPOOHUIITBA Ta
SKCILTyaTartii.

3MicT AMCIPIMLTIHM PO3KPUBAETHCS B TeMax:

1. Bumoru 0 MaTepiaiiB KOHCTPYKIiH eTeKTpOHHHX CHCTeM



Marepiao3HaBCTBO

3aizo i #oro criaBu

XapakTepUCTHKH MaTepiaiiB i METOJH X BUIPOOYBaHb
Konctpykiiiini Matepianu

Konctpykiiiini Matepianu

HamiBnpoBiTHUKOBI MaTepiain

JlierekTpuuHi MaTepiain

MarHiTHi MaTepiaiu

VXN kLN

Tema 1. Bumoru 1o MaTepiajIiB KOHCTPYKL{l eJIeKTPOHHIX cHCTEM

3aranpHa Kiacudikanis Matepianie. Ponp Matepianie y HaykoBo-TexHiuHOMY mporieci EA. IIporpecuBHi TeHICHINT CTBOPEHHS Ta PalliOHAJIBHOTO
BHOOPY HOBUX Ta iCHYIOUHX MaTepialiB.

BuzHaueHHS HOHATH BJIACTHBICTh, HAPaMETp, XapakTepucTuka. OTHOPIIHICT Ta CTAGUIBHICTD MAPAMETPIB 1 XapaKTePUCTHK

Tpunnunu knacudikallii MaTepialiiB: Mo XiMITHOMY CKJIAY, 38 BJIACTHBOCTSMH, IO 00JIACTSIX 3aCTOCYBAHHS 1 METOIB 0GPOOKH.

Tema 2. MaTepiasozHaBCTBO
Mertanesi Matepianu. MeTtaneBuil THIl 3B'513Ky. ATOMHO-KpUcTaiiuHa OynoBa MaTepiaiiB. BynoBa pealbHUX KpuUCTaliB. Biume dakropie Ha

(hizUKO-MeXaHiYHI BIACTHBOCTI.

JHiarpamu dazopoi pipHoaru. [loaiMopdHi HepeTBOPESHHS Y MeTalIax.

Bunu metateBux ciutasis. GopMyBaHHS CTPYKTYPH CIUIABIB IIPH KpHCTAJ3amii.

Jliarpamu cTaHy HOJBiMHUX cIutaBiB. IloGymoBa miarpaM cTaHy eKCIIepHMEHTAIBHUM NITIXOM.
ErTekrnuna kpuctanizania. [IpyxHa i miactuyna qedopmMalist KpucTaiis. BB mwiacTu4HOi 1 edopMallii Ha BIACTHBOCTI MaTepiaiB.
Brime HarpiBy Ha BJIACTHBOCTI JieOopMOBAHOTO MeTary. MexaHiuHi BJIACTHBOCTI METAJIiB, SIKi BU3HAYAIOTHCSA IPU CTATHUHOMY PO3TATYBaHHI.

TBepaicTh i MIKpOTBEPICT.

Kpuxke i B'si3ke pyliHyBaHHS. YapHa B'SI3KiCTb.

Broma MeTaiB.

BractuBocTi MeTaiB, MO BU3HAYAKOTH JTOBTOBIUHICTH BUPOGIB.

IIstxy migBUIEHHS MiI{HOCTI METAJIB.

Tema 3. 3aizo i iforo crutaBu

Jiarpama cTaHy 3aJ1i30-ByIJICIlb.

Brume ByrIierio i mocTilfHUX JOMIIIOK Ha BJIACTHBOCTI CTAJI.

BIUIHB JIETYIOUHX €JIeMEHTIB Ha BJIACTHBOCTI CTaJIi.

BracTHBOCTI i IPU3HAUCHHS YaBYHIB.

3arapTyBaHHI i Bigllyck cTai. [ToBepxHeBe 3arapTyBaHHs, ii BUTH Ta cepa 3aCTOCYBaHHS.

Tema 4 . XapakTepUcTHKU MaTepiajiB i MeToM iX BUIIPOOYBaHb

MexaHiuHI XapaKTepUCTHKH MaTepialliB i METO/H iX BUIIPOOYBaHb.

TemnodisuuHi XapaKTSPUCTHKH MAaTePiajliB i METOTH iX BUIPOOYBaHb.

Di3UKO-XiMIUHI XapaKTePUCTHKN MaTepiajiB i METOIH iX BUNPOGYBaHb.

ONTUYHI XapaKTEPUCTHKH MATEPiajIiB i METOAHM iX BUIIPOGYBaHb.

EjtexTpuuHi XapaKTepUCTHKH MaTepialiiB i METO/IH 1X BUIIPOOYBaHb.

MarHiTHi XapaKTepUCTHKH MATEPiaJliB i METOAHU IX BUIIPOOYBaHb.

Tema S. Koncerpyxariiini MaTepiamm

Byruteriesi ctaii 3arajJbHOrO MpU3HaYeHHA. Byriieresi sSKicHi cTai.

JleroBani cTaji.

KopoziitHocTi#iki cTaui i cIuiaBu.

HKapocTiliki Ta KapOMillHi cTaIi.

CTai Ta CIJIABH 3 0COOIMBUMHE (Gi3HIHHMH BIACTHBOCTAMH.
Miap 1a ii cIIaBH.

AmomiHil i #oro CIUTaBH.

Turan i #oro craBy.

Marsii Ta #oro cIIaBH.

TloniMepHi MaTepiain.

Kommozuiiiai MaTepiaim.

Tema 6. IIpoBigHicoBi MaTepiamt
Marepiaiu BUCOKOT POBITHOCTI.
HannpoBiiHHKY Ta KpiONPOBITHUKH.
Tyromnaski MmeTanm.
Brnaropoani MeTasnm.
CIUTaBH BECOKOTO OLOPY Ta CIIJIABH [ TepMoTIap.
KoHnTakTHI MaTepiaim.
Marepianu 11t naiku.
HemeTtasieBi mpoBiJTHUKOBI MaTepiaiy.
Tema 7. HaniBnpoBigHuicoBi maTepiam
Krnacudikaiisi HamiBIpoBiTHUKOBUX MaTepiaiB. OCHOBHI BUMOTH.
EneMeHTH, 1[0 BOJOMIIOTH BIACTUBOCTSIMHU HAIIBIIPOBiHUKIB.
Kap6in kpemHiro.
®ocdinm, apceHiu, HITPUAY | AHTUMOHITH.
OKcHIHI MaTepiajy.
Tema 8. /lienexTpuuni MaTepiam
Krnacudikartisi TieIeKTPUKIB.
Tonimepu.
IInact™mac i mapyBaTi IUIACTHKH.
EnexTpoizomsiiini MaTepiaiu.
Cxta i cHTaH.
Kepamiuni MaTepiasm.
CerHeToISKTPHYHI MaTepialiy.
IT'e30eneKTpUIHI MaTepialiy.
Pinki xpucTamm.
Tema 9. MaruiTHi MaTepiam
Krnacudikamist MArHiTHUX MaTepiaiB.
MarsiTHi MaTepiaJiy.
OQeputu.
Marepiaiu 3 IpsIMOKYTHOIO TIETIICIO ricTepe3ncy. MarHiTOCTpHKIIHHI MaTepialin.
MarwitHi MaTepiaym Juist npuctpois HBY.



MarsiToTBepAi MaTepialiy.
Marepianu 711 MArHITHOTO 3amucy iHopMartii.
II1. KoHTpo/bHi MUTAHHA ISl BCTYIHUKIB, CKJIaJeHi Ha IMiACTaBi IPOIOHOBAHOI IIPOT paMu
Jucipnuiiza «ExexTpoHHi IpIIamn

1. EneKkTpuyHi BUIPSAMILSIOUI TIEPEX0IU: p/n, p-i-n, MeTai-HaniBnpoBigauk (Illotku). Pi3HuHi IPOIECH IIiJ] YaC YTBOPSHHS MEPEXOIB, SICKTPUIH1
napameTpH. [TopiBHSUIBHEN aHaJI3 Ta IPHKJIATH BUKOPHCTAHHSL

2. OCHOBHI BJIACTHBOCTI p/N-Nepexoy, BU3HAUCHHs, HapaMeTpu. Oi3WuHI HPOIECH TIPH MPSIMOMY Ta 3BOPOTHOMY 3MillleHHI. AHAJI3 MPUYHH, 1O
MOTIPIIYIOTh BJACTHBICTH OJHOCTOPOHHBOT MPOBITHOCTI. PeanbHi p/n-epexomu.

3. BAX ineanizoBaHOro p/n-nepexoy, aHaMTH4HEe Ta rpadiune 300paxenns. BAX-ku peadpHUX nepexo/iB. OCHOBHI €JICKTPHYHI MapaMeTpu:
TIUIOBMH MOTEHIlia), KOHTAKTHA Pi3HHUIIA TOTSHILIAIIB, 3BOPOTHIH CTPYM, CTATHYHUHN Ta TUHAMIUYHHHN OIIip, IOPOTOBi HATIPYTH.

4. P/n-niepexin Ta edeKT HAKOMMYCHHSI HOCIIB 3apsny, (izuka mporecy, mapaMeTpu: dac pekoMGiHalii (iudysiliHa qopxuHa), TUdy3iliHa €MHICTD.
ITpukinagu HeraTHBHOTO BHSIBJICHHS Ta IIPAKTHIHOTO 3aCTOCYBAHHS eeKTy V H/I-NpUIafax.

5. 3BopoTHIil cTpyM p/n-niepexony, disuka Ta GakTOpH, IO BU3HAUAIOTH HOTO BeJIHUHHY. IIpHKIIagy BUSABJICHHS Ta CXeMOTEXHITHOTO ypaxXyBaHHs
CTpyMy V H/I-TIpHJIafax.

6. IlapameTpu H/I-Ka Ta p/n-mepexody, IO BHU3HAYAIOTH IMBUIKOMIIO H/I NPWIANIB: PYXJHMBICTh, Yac pekoMmOiHamii (nudysiiiHa ToBKUHA),
nudysiiina ta 6ap’epHa emHicTh. [IpUKIaau peatizalil NpuiaIiB MiIBUMICHOT NIBUAKOTII.

7. BIumB TeMmepaTypu Ha MapaMeTpd Ta XapaKTepUCTHKU H/m-mpwianis. Temnopwii crpym, TKH, Temmeparypa HMOaBOeHHS (JOBCICHHS).
TexXHOJIOTiYHI Ta CXEMOTEXHIYHI METOIU HiIBUICHHS TeMIepaTypHOi cTabiIbHOCTI H/TI IPUJIA/TIB.

8. IIpoGiit p/n-niepexoAy, Buau npoboie, GisHUHI IPOIECH, MOPIBHIbHA XapakTepucTHKa BAX mpo6oiB Ta ix enekTpuuHi napameTpu. IlpakTuune
3aCTOCYBAHHS Ta OOMEIKSHHS IIiJ] 9ac eKCILTyaTallii H/I-IPHiIaIiB.

9. TyHenpHUHN edeKT , BU3HAYCHHS, YMOBH peaiizaliii. J{ioau, NIpuHIMN Jii SKUX I'PYHTYETHCS Ha ILOMY ¢(DeKTi, MOPIBHSJIbHA XapAKTSPUCTHKA.

10. Bunpsmirstroui o[y, MpU3HAYCHHS, MapKyBaHHs, ocHOBHI mapametpd, BAX. Ilopismsiuus Ge-, Si-, GaAs-niofie. BUsABICHHS YacTOTHHX
BiacTHBOCTeH. [IpHKIIaay BUKOPHCTAHHS. BUnpsMistioui cToBIH, 300pKH, OJIOKH.

11. OmopHi [iond, HNpH3HAYeHHs, MapKyBaHHs, KilacHdikallis, ocHOBHI HapameTpd, BAX. Metonu TepMokommencyBanus. HaBaHTaxyBasibHA
npsiMa. [IpaKIagy BUKOPHCTAHHS.

12. ITapameTpuuHHi cTabiIi3aTOp HAIPYTH, CXeMa, NMPHU3HAUCHHS CJICMEHTIB, TPHHIMIM cTaliiizallii, BUBSIeHHS KoedilieHTiB cTabinizaii.
IMTpunnun noGy 0BH HaBaHTaXKYBaJIbHOI IIPSIMO].

13. Miox IToTKY, IPUHIIKII, OCHOBHI ITapaMETpPH, BIACTUBOCTI. BAX, aHaiTHUHE OOTPYHTYBAaHHS. BHKOPHCTAHHSL

14. Bapukamy, IpH3Ha49eHHsd, MApKyBaHHs, CXeMOTeXHIUHe [o3HaYeHHs. BoipTdapaaHa xapakTepHCTHKa, OOTpYHTYBAHHS, OCHOBHI IapaMeTpH.
Ipuknagu cxeM BMHKaHHS y KOJHBAJIBHE KOJIO.

15. TynenpHwuii giox (€3aKi), NPU3HAUCHHS, MAPKYBAaHHs, CXeMHE Mo3HAaUeHHs. BAX, oOrpyHTYBaHHS, OCHOBHI MapaMeTpH. PesKUMU: MiICHIICHHS,
reHepyBaHHsL, IepeMHUKaHHS.

16. OGepHenuii nioJ, NMpHU3HAYCHHS, MapKyBaHHS, CXeMHe MMo3HaueHHS. BAX, oOrpyHTyBaHHS. OCHOBHI TO3HTHBHI SIKOCTI Ta HETOJIKH,
3aCTOCYBAHHS.

17. Mioau, IO BUKOPUCTOBYIOTHCS JUIS IIJACHJICHHA Ta TeHepyBaHHS. OOIPYHTYBaHHS akKTWBHOI BiactuBocTi. BAX-ku. IlopiBHsuibHa
XapaKTepPHCTHKA Ji0/(iB, 3aCTOCYBaHHSL

18. JIaBUHHO-IIPOJIITHUI 110J], CTPYKTYpa, NPHHIIMII Jii (0OTpYHTYBAaHHS aKTHBHOI BIACTUBOCTI). [T03UTHBHI AKOCTI Ta HETOJIIKH Ti0/a.

19. Mion I'anHa, cTPYKTYpa, HPUHITHIIL JTii (0OIPYHTYBAHHS aKTUBHOI BIaCTHBOCTI). [T03UTHBHI KOCTI Ta HETOJIKH JTioNia.

20. Bucoko4acToTHI Ji0[, NpU3HAYeHHA, Kiacuikalis, MapkyBanHsa. Bumoru no BU-niofiB, METOAM MOMIMINEHHS YaCTOTHHX BJIACTHBOCTEH.
Texnomnoriuni crpykrypu BU-gionis. [TopiBHUILHUIN aHAI3 cXeM Ai0THOTO ASTEKTOPA Ta OJHOHAIIBIEPIOHOTO BULIPSIMILTYA.

21. P-i-n-gionu, cTpykTypa, isuui npomecu. OcoGIHBOCTI pOGOTH Y PEKUMAX IIEPEMHUKAHHS Ta PE3HCTHBHOTO JIIOAY, MO perymoeThes. OCHOBHL
mapaMeTpH.

22. IMITyJIbCHI T1OTH, TIOAM 3 HAKOIMYSHHSM 3apsiy. OcoOaMBOCTI, TEXHOJIOTIUHI IPUHIIUITH peali3allii, OCHOBHI HapaMeTpH, BUKOPUCTA HHSL

23. TmkekuifiHi cBiTIonionu Ta iHpauepBOHI TiOAM, MAapKyBaHHS, CXeMHe Mo3HaueHHS. DisuuHi 0OCHOBM poGoTH Ta mpuHuun aii. OcHoBHI
XapaKTePUCTHKH Ta MApaMeTpH, OCOOIMBOCTI TiO/IiB, 3aCTOCYBAHHSL

24. BinomsipHi TpaH3UCTOPH, Kiacudikallis, MapKyBaHHs, cXeMHe no3HaueHHs. CTpykrypa BT, TexHoIOTiUHI BUMOTH, peskuMu poboTh. [1pu Hiun
i

25. BinonsipHuil TpaH3UCTOP B CTATUYHOMY PEKUMI poGoTH. CXEMH BMHUKAHHSL i3 CHUIBHOIO 0a3010, CIUIBHUM KOJISKTOPOM, CIIUTBHUM €MITEpPOM,
cratuuHi BAX. BupeeHHS Ta OOIpYHTYBaHHS OCHOBHHX PiBHSHB JIJIA CTPYMIB.

26. BinoJApHUM TpaH3UCTOp AK AKTHBHHUM CJICMCHT. YMOBH aKTHBHOCTI, JoBeleHHS. OOnacti BuXimHUX BAX, mepexigHoi JTUHAMiuHOL
XapaKTepPHUCTUKH, IO BiAOBINAIOTH aKTHBHOMY PEXKHMY, oOTpyHTYBaHHS. IlincHiroBabHI TapaMeTpH, MeTOH BH3HAUCHHS.

27. Bxigni cratuuni BAX BT anms cxem CCE, CCE, (disuune obrpyHTYBaHHS, MOPIBHSUIBHUY aHaumi3. BIUTHB MaTepiajiB H/-Ka i TeMIIEpaTypH.
TapameTpu BT, mo BuzHauaroThCs 32 BXigHUMU BAX.

28. Buxigni cratnuni BAX BT min cxem CCB, CCE, disnune oOrpyHTyBaHHS, TOPiBHIbHHN aHamiz. O6macti BAX Ta pexumu BT, mo
BU3HAYAIOTHCS 34 BUXIAHUMHA BAX.

29. Pesxumu poGotu BT: akTHBHUI, HACHUCHHS, BiACIYKM. YMOBH peatszamii pe:kuMiB. PiBHSHHS CTpyMiB Ta iX CKJIQJOBHX B YCIX PeKHMax
poGoTu.

30. 3popoTHi 38’ s3ku y BT, npuunnu, dizuka aii, imoctpanig Ha BAX. ITapaMertp, 10 BH3HaUa€e IITHOWHY 3BOPOTHOTO 3B’ 513Ky, METO/] BU3HAUCHHSL

31. OGIpyHTYBaHHS Ta MOPIBHSUILHHN aHai3 cTaTHUHUX BAX GimossipHOTO Ta mojboBoro Tpanszuctopis. [IpuHnmn kepyeanus BT ta IIT,
MOPIBHSHHS 32 ¢(DEKTHUBHICTIO KEPYBaHHSL

32. BT y nunamiunoMy pexkumi. Cxema, IpHHITAIIE HoO0Y/I0BH HABAHTAXKYBAJIBHOI NpsAMOi Ta IepeXiAHol JUHAMITHOI XapaKTepHCTHKH. IIpuHiumu
BuGOpY poGoU0i TOUKH, CIOTBOPEHHA curHaiy. I'padiku ctpymie ta Hanpyr y CCE.

33. BT sKx CyTTeBO HeNiHIWHHN eleMeHT, disuuHe oOrpyHTyBaHHs, inTepupetaris Ha BAX. Ilpunnmn  peanmizaunii BAX, wmeroguka
BH3HAUCHHS Ta GisMYHUHN 3MicT h-mapameTpi.

34, Yacrotai Bnactusocti BT, kinacudikariss, Mapkypanas. IIpHunHN iHEPIIHHOCTI, BUSBICHHS YaCTOTHHX BIacTUBOCTeU. UacTOTHI mapam eTpu,
(hizuuHMI 3MiCT, B3a€MO3B SI30K.

35. IMopiBHsubHUIM aHaTi3 h-TTapaMeTpiB 114 pisHUX cxeM BMuKaHHs BT. [IpakTuuni pekoMenarii.

36. Bxinnwmii onip BT, BusHaueHHs. MeToay MiBMINEHHS BXiJHOTO onopy. EMiTepHHi moBTOproBau sk JiHidHUN OydepHUH Kackasl, OCHOBHI
mapaMeTpH.

37. Cxianeni BT, cxemu pmukanus Jlapiinrrony ta Iluknai. OcoGmuBocTi ckiaaenux BT, mapaMeTpu, 3acToCyBaHHS.

38. JlunicTop, BU3HAUCHHS, MAPKYBAHHsI, CXeMHe Io3HaueHHs, BukopucTanmst. Henomixu BT, Ha sikux rpyHTyeThest poboTa auHicTopa. CTpyKTypa,
(izUUHI TPOIECH 3aKPUTOTO CTaHY, AaHOIHHM CTPYM.

39. Junictop, K cTpyMoBui mepemukad. DisHUHI NPOIECH B PEKHUMI MEPEMUKAHHS, /i MO3UTUBHOTO 3BopoTHOro 3B’si3ky. Mist 3EH B yeix
00JIACTAX CTPYKTYPH NpHIIay. BUBeeHHS piBHSIHB CTPYMY 3aKpHTOrO Ta BiIKPHTOTO CTaHYy.

40. JTunicrop, BAX, ¢isnune obrpynryBanHa. OCHOBHI mapaMmeTpu. [HTepmpeTtanis mepeMHKaHHS AMHICTOPY Ha OCHOBI HAaBaHTAXKYBAaJBHOL
TIPsIMOA.

41. Tupucrop, BU3HAUSHHS, KIacH]ikanis, MapKyBaHHs, CXeMHi IIO3HAUSHHSL, cTpYKTypH. CumucTop, BAX, 3acTocyBaHHS.

42. KepoBaHi THpHCTOPH, KIacH(iKallis, MapKyBaHHS, CXeMHi IosHa4eHHs. CXeMH BMHKaHHS ITiJ] Yac KepyBaHHS 3a aHOAOM Ta KaTofoM. IIyckoBa
XapaKTepHUCTHKA, OOTPYHTYBAHHS.

43. Ilpunnun kepyBaHHs THpHCcTOpoM. PazoBa cxeMa KepyBaHHs. [Ipuknaau 3acTocyBaHHs.

44, ToGa30oBHii 1iox (0OTHONEPEXiAHAN TPAH3UCTOP), CXEMHE TIO3HAYCHHS, CTPYKTYpa, IpUHIUN Aii, oOrpyHTyBanHs BAX. 3acTocyBaHHS.



45. TlonboBi TPaH3HCTOPH, BH3HAYEHHS, OCOOJHMBOCTI, KIacHdiKamis, MapKyBaHHsS, CXeMHI IO3HAa4YeHHS, CTIpyKTypa. [IpHHIMNH KepyBaHHS.
Tparuiaa BUOOPY MOJAPHOCTI JUKEPE JKUBJICHHS yeix Tumip 11T,

46. IIT 3 xepyounM p/n-epexofoM. MapKyBaHHs, cXeMHe MO3HAUSHHs, OCOOIHMBOCTI, CTPYKTypa, pesKMMH poGoTH. IlpwHIHN aii, ocHOBHI
mapaMeTpH.

47. IIT 3 xepylouuM p/n-TepexojioM y AMHAMITHOMY pexkumi. CXeMa BMHKAaHHS, HaBaHTaXyBaJIbHAa IpsMa, IPHHIMI BHGOPY poGodol TOUKH,
IiICHIIOBAJIBHI BIACTHBOCTI. CXeMa BUTIKOBOTO IIOBTOPIOBAYA, OCOOIMBOCTI.

48. IlonboBHH TPaH3HUCTOP 3 130JILOBAHHM 3aTBOPOM Ta BOyHoBaHHM KaHajoM. CTpyKTypa, cXeMHe HO3HAUeHHS, pexXUMH poGoTh. IIpaBmima
BHOOPY MOJBSIPHOCTI JKepes skupieHHsL. [Tpuanun aii, BAX-ku.

49. IIT 3 i30JabOBAaHHUM 3aTBOPOM Ta iHAYKOBaHHM KaHasoM. CTpyKTypa, cXeMHe HO3HAUeHHS, peXHMH poGoTH. IIpaBmia BuGOpY MOMSIpHOCTI
Jukepest skupieHHs. punrmn aii, BAX-xu.

50. MEII ta I'MEII-TpaH3HCTOPH, CTPYKTYpA, 0COOIMBOCTI. Peskxumu poGoTH, cTOK0o-3aTBOpHI BAX, 0CHOBHI ITapaMeTpH.

51. OnToeneKTpOHHI H/T-NIpHIa |, Kiacupikaiis, 3arajibHa XapakTepucTuka. GoTOMETPHYHI ITApaMETpPH.

52. HaniBnpoBiJHUKOBI JIa3epH, YMOBH peallizallii JJa3epHOTO BUNPOMIHCHHS, OCHOBHI ITAPAMETPH.

53. ®otopesncTopH, MapKyBaHHS, (i3HKa QOTOPe3UCTHBHOTO e(heKTy, OCHOBHI XapaKTepHCTHKH Ta 3aCTOCYBAHHS.

54. ®otonionn, IPUHIHI JIil, MAPKYBAHHS, PSKUMH pOOOTH, OCHOBHI XapaKTepHCTHKH Ta TApaMeTpH.

55. @oTonio y MiBUICHOT MBUIKOAIT Ha p-i-n cTpyKTYpi, IIIoTKH, 3 reTeponepexo oM, JaBuHHI GhoTomioqu. IIpuHIMITH Aii, 0COCIUBOCTI.

56. QOTOTpaH3UCTOPH, MpPUHIUI, DPEKUMU DPOGOTH, XapaKTePUCTHUKH, ocobiuBocTi. 57. OnTHuHi NpHCTpoi BimoOpakeHHA iH(opmarrii,
KJ1acuikallis, MapKyBaHHS.

58. ITacuBHIi iHAUKATOPH: PIAMHHO-KPUCTATIUHI, SJICKTPOXPOMHI, eJieKTpodopeTHyHi, PisHuHI MPUHIUIH, OCOGIUBOCTI, OCHOBHI ITAPAMETPH.

59. AKTHBHI iHIHKATOpH: SJICKTPOJIIOMIHICICHTHI, 3HAKOCHHTE3YIOUl, JiHiMHI mKkamm. Kiacudikamis, MapKyBaHHS, NPUHIKN Jii Ta KepyBaHHSL.
OcHOBHI TapaMeTpH.

60. Ipumaay i3 3apsIOBUM 3B’ SI3KOM, CTPYKTYpa, (isuuHi nporiecH, pisHouau 1133, 3actocy BaHHSL

61. Epext Xoma Ta MarHiTOpe3UCTHBHUH e(DeKT, raTbBAHOMATHITHI IIPUJIATH, CTPYKTYpa, OCHOBHI IApaMeTpH, 3aCTOCYBaHHSL

Jucipnuiina "CxeMoTexHika pafioTeXHIiMHIX NPHCTPOIB"

1. Krnacudikanist i oCHOBHI mapaMeTpH aHAJIOTOBHX i IIUPPOBUX MIKPOCKEM.
2. Mikpocxemu tumy TTJL: cxema 6a30BOro eJIeMeHTY, ii XapakTepUcTHKA. BXijiHa, BUXi/IHA 1 epeaTHa XapakTepucTuki. Moaudikariii 6asoporo
SJICMEHTA, CIUIbHA pOoGOTa Yy CKJIaJI BY3JIB Ta HPUCTPOIB.
3. Mikpocxemu tuny E3JI: cxema 6a30BOro eJeMeHTY, ii XapakTepHCTHKA. BXifHa, BHXiJHA 1 IepeaaBaibHa XapakTepucTUkH. Monudikamii
6a30BOTO eJIEMEHTA, CIIiJIbHA pobOTa Y CKJIAJIi BY3JIiB Ta IPUCTPOIB.
4. Mikpocxemu Ty KMOH: cxema 6a30Boro ejieMeHTy, ii XapakTepUCTHKA. BXiJHa i IepeaTHa XapaKTePUCTHKH. [IOHATTS JUHAMIYHOTO
CTPYMY CHOXKHBAHHS, CIIiJIbHA po0oTa y CKJIAJIi BY3JIB Ta IPUCTPOIB.
5. OCHOBHI cepii CTAaHJAPTHUX IHTET PAIBHUX MiKPOCXEM.
6. IlincumopanpHi npucTpoi. CTpyKTypHa cXeMa, OCHOBHI ITapaMeTpH MiICHIIOBAYA.
7. 3BOpOTHI 3B'S13KH B mificuoBauax. HeratupHuit 380poTHUI 38'130K. [103UTHBHUI 3BOPOTHUH 3B'5130K
8. 3abesneueHHs i cTabiizalis pesKUMy poGOTH TPAH3UCTOPIB I10 MOCTIHHOMY CTPYMY.
9. JlunamivHui pexuM. EXBiBaJICHTHI CXeMH ITiJICHITFOBATIBHUX KaCKa/liB.
10. EmiTepHuii noBTOpIoOBaY, Npu3HAUCHHS, Koe(illieHT MiJCHICHHS, BXiJHHH OIIip.
11. ITpuKiHIeBl T ICHIIOBATIbHI KacKa . [TiCHIIIOBaY MOTYKHOCTI PEKUMY KJacy A.
12. IIpuKiHIEBI i JCHIIOBAIBHI Kackaau. [TiIcHIIIOBaY MOTYKHOCTI peskuMy Kiacy CT.
13. IndepeHniaabHIH MiACHIIOBAY IOCTIHHOTO CTPYMY.
14. Onepauiitauii mizcumopay (OIT), BusHaueHHs, cTpykTypa OIl, ineanpuuii Ta peansuuii OIl, OCHOBHI TapaMeTpH.
15. OcHorHi cxemu Ha Ga3i OIl: MacIiTaGHi iHBepTOBaHI 1 HeIHBEPTOBaHI IiCHIIOBaYi, HoBTOproBad. KoedimieHT miicHIICHHS, BXiJTHUH omip.
16. OcHorHi cxemu Ha Ga3i OIl: cymartop, qudepeHIiIOYNH i IHTSIPYIOUHN iICHIIOBAYI.
17. AkTuBHI GUILTPH Ha ONlepallifHOMY MiCHIIOBAYI.
18. KoMmapaTopu Ha ONepariifHOMY HiJICHIIFOBAYi.
19. TpaH3uCTOPHU#H KIIOY, PSKUMH HOro poGoTr. CTATHYHMH i TUHAMIYHHN PEKUMH POGOTH TPAH3UCTOPHOTO KIFOYA.
20. CxeMH KJIIOUOBHMX KACKa/(iB Ha OGIOJAPHUX 1 HOJIBOBUX TPAH3UCTOPAX.
21. IMocmigoBHi AioHI 0OMexKyBadi Ha HYJILOBOMY 1 Ha HCHYJILOBOMY PiBHi.

22. TapanenbHi AionHi oOMeKyBadi Ha HYJILOBOMY 1 Ha HEHYJIbOBOMY PiBHI.

23. TapanenbHi qiogaHi 0OMEKyBaUi piBHI.

24, JIBOXCTOpOHHI J1i0/{HI OOMEXKYBaUi.

25. TpaH3ucTOpHUH Hi/ICHIIFOBAY -OOMEKyBA.

26. Obmexysau Ha IMC OIL

217. T'enepaTtop ymapHOro 36y/KeHHS 3 KOHTYPOM B KOJi KOJISKTOpA.

28. I'enepaTop ygapHOTo 30y/KEHHS 3 KOHTYPOM B KOJIi eMiTepa.

29. OCHOBHi CXeMH TPaH3HCTOPHOTO aBTOKOJIHBAJILHOTO MYJILTHBIOpaTopa.

30. 3araJpMOBaHHH MYJIbTHBIOpATOp HA TPAH3UCTOPAX.

31. ABToKOJMBaJIBHUHN MysbTHBIOpaTOp Ha IMC OIL .

32. 3arampMoBanuil MyJbTHBIGpaTop Ha IMC OIL .

33. CUHXpOHI30BaHUN MYJIETHBIGPATOP.

34, ABTOKOJIMBAJILHUHM MyJIbTHBIOpaTOp Ha IUGPOBUX iHTerpaibHuX cxemax (I[IC).

35. 3araqpMoBaHHUN MYJIbTHBIGpaTOp Ha NU(poBHX iHTerpaidbHux cxemax (I{IC).

36. IHTerpaIbHI MOHOJITHI MYJIBTUBIOpPATOPH.

37. ABTOKOJIMBHHHN OJIOKIHT-TeHEPATOP HA TPAH3HUCTOPI.

38. 3araqpMOBaHHN OJIOKIHT-TeHEPATOP HA TPAH3HUCTOPI.

39. CuHXpOHI30BaHUH GJIOKIHT-TeHEPATOP.

40. TpaH3ucTOpHUH reHepaTop JHIHHO-3MiHHOI HAIIPYTH.

41. EnemenrapHi noriuni onepanii I, ABO, HI. OcHoBHI 3aKkoHH ajreGpy JIOTIKH. Y HiBepCaJlbHi JOTIUHI SJIeMEHTH.
42. ®opMu 3aBJaHHS JOTTUHUX QYHKIIH TAOIMYHUM, AaHAII THIHAM, YHUCIIOBUM CHOCOOAMH.
43. Minimizanis JorivHUX GyHKIIH anreSpaiuHuM METOIOM 1 32 Jomomororo kapT KapHo i giarpam Beitua.
44, KombGinamiitHi mpucTpoi. 3arajibHa XapaKTepHCTHKA Ta OCHOBHI [TapaMeTpH.

45. Tpuctpiii, npuHIUI poGOTH 1 MpaBMiIa KacKa yBaHHS AeMUBpPaTOPiB.

46. MyJIBTHILUICKCOPH 1 IEMYJIbTUILICKCOPH.

47. Tpuctpiii, npuHIUI poGOTH i PaBHiIA KACKa yBaHHS MUPPaTOPIB.

48. HamiBcymaTop i HOBHHH ofHOpo3psiHU cymMaTop. BaraTopo3psiani cyMaTopH 3 MOCIIJOBHEM i TapaJleIbHAM epeHOCOM.
49. CxeMH IPHCKOPSHOTO TePeHOCy i cTanAapTHi cxemu AJITL

50. Knacudikarist purepis. Tumy, ynpapminHs, TaGauIs icTHHHOCTI. YacoBi i arpamMu.
51. OJHO - Ta IBOCTYIICHEB1 TPUICPH.

52. Tpurepu i3 TUHAMIYHHM YIIPABIiHHS

53. Tpurepu RS-, D-, T-, JK-Tumie.
54. TocnimoBHi, mapayiefbHi i TOCIIIOBHO-TIAPANICIIBHI PETiCTPH.



55.
56.
57.
58.
59.
60.
61.

62.

Krnacudikarist Ji4uiIbHUKIB.

JIiYMJIBHUKY JOJABAHHS 1 BiTHIMAaHHSI.
PeBepcuBHI JTIUHIBHUKH.

JIYHIBHAKY 3 TTOCIJOBHAM TIEPEHOCOM.
JIBiHKOBi i IBIHKOBO-TECATKOBI JIiUHIbHUKH.
JIYMIBHUKY 3 TOBUTBHUM MOJYJIEM JIiU0H.

Ipunnun anagoro-uEGpPoBOro IMepeTBOPeHHs CHTHAY. AHAIOTO-IMUGPOBHH MepeTBOPIOBAY 3 IPOMIKHHM IIePeTBOPEHHSIM HAINPYTH B
JacoBHi iHTepBaL

ITudpo-aHanoroBuil mepeTBoproBay 3 JOJaBaHHSIM HAINpPYr Ha onepamifiHoMy migcuimoBaui. Cxema IJAII

aTeHroaTopi onopie R- 2R.

63.
64.
65.
66.
67.

Krnacudikamist 3anmam'siToByBaabHUX NpUCTpoiB. OCHOBHI MOHATTS, TSPMiHHU 1 BU3HAYCHHSL

TocTiitHi 3anaM'ITOBYFOUI IPUCTPOL: CTPYKTYpHA CXeMa, IPUHIUI POGOTH 1 TIPUCTPiM KOMIpKH HaM'sITi.
TocTiitHi 3anaM'sITOBYROUI MIPUCTPOI: crmocobu mporpamyBanusa Mikpocxem 1311, TITT3IT, PIITI3IL
OnepaTHBHI 3al1aM'ITOBYBAJIBHI IIPHCTPOI CTATHYHOTO 1 TUHAMIYHOTO THIIIB.

TIparuia moGyaoBu GiIoKiB TaM'siTi Ha ocHOBI ctangapTHUX BIC 3I1.

Jucipuiiza "Marepia/lo3HABCTBO Ta MaTepia/i eJIeKTPOHHOI anaparypu'.

1.

Bumoru 10 MaTepiajiB eJISKTPOHHUX 3aCO0iB.
ATOMHO-KpHCTaAJIiUHA CTPYKTYpa MaTepiaiB.

. Buu kprUCTAIYHHX CTPYKTYP.

. BymoBa peasibHUX KPHCTATIB.

. [Inactuuna nedopmariss MeTais.

. Buau cniasis.

. Jliarpama cTaHy MOABIMHUX CIUIABIB.
. EBTexkTHYHI CIUTAaBH.

9. TBepaicTh MaTepiaiB.

10.
11.
12.

13

KoHnctpykiiiiiHa MilHICTE MaTepialiB.
MeToau MiABUIICHHS KOHCTPYKIIMHOI MIIIHOCTI.
Jiarpama cTany 3aj1i30-ByIJiCIb.

. BB seryiounx eneMeHTIB Ha CTpYKTYpY Ta BJACTHBOCTI CTaJIeH.

14. Tepmiuna 0GpobGKa cTajei.

50
51.
52.

. Crasi 3araqibHOTO IPU3HAYCHHSL.
. SIxicHi cTaJi.

Jleropani cTai.

. BucokoMiI[Hi JleropaHi ¢Tati.

. Koposiitno-criliki MaTepiaim.

. XKapocri#iki Ta )xapoMillHi MaTepiaiu.

. CrtaB® 3 0coOIHMBUME i3HIHAMH BJIACTHBOCTIMHU

. CrutaBM Mimi.

. CIUIaBH 3 MaJIOKO IIiJIBHICTIO.

. Konctpykuiliai noniMepHi MaTepialim.

. Kommosumiitni MaTepiaim.

. EnexTpuuni napaMeTpy NpOBiTHHKOBUX MaTepialliB.
. MaTepiaim BHCOKOI IPOBITHOCTI.

. Hapnpoeiguuku.

. Kpionmposigauku

. IIpoBiHHUKH 3 0COCIHBUMH BIACTHBOCTSIM

. CIUTaBH BHCOKOTO OTIODY.

. MaTepianm i maiiku

. KonTakTHi MaTepiam.

. Hemerasieri npoBiTHUKOBI MaTepiay.

. OCHOBHI BJIaCTUBOCTI JiCICKTPUIHUX MaTepialiB.

. JlieneKTpUYHi BTPATH B MaTepiajax.

. Henossapui moniMep.

. [onsapHi momiMepu.

. Jlaku. Kommaynau.

. MapyBarti IIACTHHA.

. OKcHIHI.

. Kepamiuni MmaTepiaim.

. Cutaymm.

. AKTHBHI JTi€JICK TPHKH.

. 3arajpHi BJACTHBOCTI MarHITHUX MaTepialiB.

. Hu3bK04YacTOTHI MAarHiTOM'SKi MAaTEPiaId 3 BUCOKOIO IHAYKIN€I0 HACHISHHSL
. Hu3pKko4acTOTHI MarHiTOM'SIKi MATEPiald 3 BUCOKOIO MATHITHOK IIPOHUKHICTIO.
. BucokouactoTHi MarHiToM'siki MaTepiaim.

. MarniToTBepai MaTepiaiy.

. OCHOBHI BJIaCTHBOCTI HAIIIBIIPOBITHUKOBUX MaTepialliB.

TIpocTi HaMiBIPOBITHUKH.
HamiBnpoBiTHUKOBI XiMiYHI cHOJTyKH i GaraTodasHi MaTepiaiu.
1 V. Kpurepii olfiHioBaHH# 3HAHD BCTYITHUKIB

3 JOJaBaHHsAM HAIIpyr' Ha

BeTynHUK OTpUMYye JUIS BiIIOBIAL GiJIeT, B SIKOMY BH3HAUCHI O MHUTaHb 3 HABSJCHOTO B MPOrpaMi mepeltiky. TpHBaicTh TeCTyBaHHS — 2 TOJHHA
(120 xBumMH).

Berynae BunpoGyBaHHs y GOpMi THCBMOBOTO €K3aMEHY IIPOBOJSTH HE MEHIIE TPhOX WieHIB KoMicii. 1o 3akiHYeHHIO BCTYIHOT0 BUNPOOYBAaHH S
€K3aMEHATOPHU BiIMIUaIOTh IPABUIIBHICTH BiJIIOBI/IcH abiTypieHTIB, 3aIIOBHIOIOTH eK3aMeHAIIHY BiJOMICTh Ta MiAMUCYIOTH ii.

Indopmariis mpo pe3ysIbTaTH BCTYIHOTO BUPOOYBAHHS OrOJIONIYETHCS BCTYITHHKOB Y JIeHb HOT'O IPOB&JeHHS.

kaxa ouinoBaHHA ckiIagac Bix 100 xo 200 daxiB.

KoskeH abiTypieHT OTpHMYe€ iHTUBITyAILHUH BapiaHT TECTOBOTO 3aBJaHHS, apKyIlli eK3aMeHalliiHol po6oTH 31 mrammom IlpuitManbHoi KoMicii
Ta 0cobOBMM HOMep JUI1 KOAYBaHHS Tekcry. Ilepea mOYaTKOM BCTYMHOTO BHIPOOYBAaHHS MpPEACTABHHKH IIpuiiMaibHOi KOMICIi HIPOBOASTH
IHCTPYKTAK I[O/I0 [IPABHJI BUKOHAHHS TECTOBHX 3aBIaHb.

VII. Kpurepii oifiHioBaHHs 3HaHb adiTypicHTIB

Tectu cxIagaroThCA 3 9 3aBaHL:

I piBenr — 5 3aBaaHb.



3akpuTa (hopMa TecTy — 3aCTOCYBAaHHS MaTepially 3a BIMOMHMH CTAHJApPTHHMH aJITOPHTMAaMH Ta 3paskaMH, TOOTO HANaIOThCS 3aBJAHHS 3
BHOOPOM OJIHi€l BIANOBiAlI 3 TPbOX BapiaHTIB BiJIOBiJcH, oJHA 3 SIKUX — MpaBWibHA. KOXHE 3aBHaHHS OIHIOETHCS 16 Ganamu (MakcHMallbHA
KiIbKicTb 32 | piBens — 80 GauiB).

II piBens — 3 3aBaaHHs.

Binkputa ¢opma TecTy — 3aCTOCYBaHHS NPOIPaMHOIO MaTepially V 3MIHGHHX Ta YCKJIAJHOHHX CHTYallifX, TOOTO HAJaloThCs 3aBJAHHS 3

BHMOTOIO KOpOTKO1 BiimoBifi. KoxkHe 3apiaHHs omiHIOeThCs 20 GaaMu (MaKCHMaIbHA KiTbKICTh 3a 11 piBens — 60 GaiB).
III piBens — 1 3aBaaHHA.

IpakTiyHa YacTHHA (PO3paxyHOK JioriuHoi ¢yHKHii). MicTHTh 3aBHaHHS KOMIUICKCHOI (DOPMH 3 HEOOXITHICTIO PO3TOPHYTOI BiIHOBiMI.
3aBmaHHS BBaXA€THCSI BUKOHAHHM IIPABHJIBHO, SIKI[O BHKOHAHA MiHiMizamlisl joriuHoi ¢yHKmii 3a jgomomororo kapT KapHo- Beliua, a Taxox
moGyJ0BaHa HAa OCHOBI ILOTO JIOTIYHA CXeMa y BKa3aHOMY Oasuci. 3aBJaHHS OLiHIOETHCSA 60 GaslaMu (MakcHMallbHa KibKicTh 32 III pienb — 60
GaJtiB).

CymMapHa MakcUMalbHa KibKicTh Ganie — 200 GaiB.

191-200 GaytB aGiTypieHT OTPUMY€, BUSBUBIIM TaKi 3HAHHS Ta BMiHHSI:

. HOBHICTIO IOCIIJOBHO PO3KPHUTO 3MICT MMOCTABICHOTO 3alIUTAHHS,

. BUJIbHE BOJIOJIHHSI CIICIiaIbHOIO TEPMiHOJIOTIER0, UiTKO BUPAKSHA 1 apryMEHTOBAHA CaMOCTilfHA MO3HUINISI Y ICBHUX CHTYAIIisIX;

. JIOCKOHAJIO 3aCTOCOBAHI OfEP)KAaHI 3HAHHSA, YMIHHSA Ta HABHYKH 3 PI3HUX AHUCUMIUIH JUIS NPABHJIBHOTO BHPILICHHS BCIX ITOCTAaBJICHHUX
3aBJIaHb.

162-190 GaytB aGiTypieHT OTPUMY€, BUSBUBIIM TaKi 3HAHHS Ta BMiHHSI:

. HOCITJOBHO PO3KPHUTO 3MICT MMOCTABJICHOTO 3aIATAHHS,

. BUJIbHE BOJIOJIHHSI CIICI1aJIbHOO TEPMiHOJIOTIER0, MOMKIIMBI JesIKi HETOUHOCTI, IO HE TIPU3BOISTH 10 IOMUJIKOBHX BUCHOBKIB;

. SIK TIPABHUJIO, IPABHJIbHE 3aCTOCYBAHHS ONCPXKAHUX 3HAHB, YMIHb Ta HABHUOK 3 PI3HHX AHUCUHMIUIH UL BUPIMICHHS OLIBIIOCTI HOCTABICHHUX
[IUTAHb.

124-161 6a1 abiTypieHT OTPUMY€, BUSIBUBINHU TaKi 3HAHHS TH BMIHHS:

. 3MICT MHTAHHS BHKJIAICHO YaCTKOBO, HETIOCIJOBHO,

. V BIATOBIASIX € HOMHJIKH [PH BHKOPHUCTAHHI JICAKUX [IOHSTS,

. IIpH BUPIIICHH] HOCTABJICHOT O 3aBAaHHs abiTYpieHT He po3yMie HUIAXIB MPaKTHIHOrO BUKOPHCTAHHS O/ICPXKAHUX 3HAHb.

100-123 Gasmm abiTypieHT OTPUMYe€, BUSIBUBINHU TaKi 3HAHHS Ta BMiHHS:

. OCHOBHHH 3MICT 3aBJJaHHS He PO3KPHTO;

. JIONYIIEHO IpyOi HOMUIIKH Y BiIOBIJIAX;

. BiZICYTHICTh BOJIO/IHHSI CIICI[IaJIbHOK TSPMIHOJIOTIE.

V. Cimicox peKoMeHT0BaHOI JTepaTypH
Jucipnuiiza «ExexTpoHHi IpIIamn
OcHoBHa JIiTepaTypa
1. Barymier B.A. Dnextponnsie mpubopst.-Beicmr. mk., 1980, b.
2. MonynpoeoauukoBbie npuGopsl: YueGuuk 111 BY3oe/Tyros H.M., I'ne6oB B. A., Hapsikos H. A. ITon.pen. JlaGyHnosa B. A. -DHeproaToMusar,
1990, b.
3. DnexTpoHHbIe pubopsl: Yuebuuk st BY3os//lymun B.H., Apace H.A., Jlemun B.IL u ap. [Tox.pen. Iumkuna I'.T'.-Dueproaromuszat, 1989,

B.

4. Apuakop H.U. AxtuBHbIe /-nipuGopst, 4.1, 4.2, 4.3, u3n. XAU, 1973, 1975, 1977,b.

5. Pacuer amexTpoHHBIX cxeM. [IpuMepsl U 3agaun. YueOH. nocobue/Uswroposa I'.U., Koponer I'.B., Tepexor B.A. u ap. - Beicmn. mk., 1987, B.

6. Meroauueckue ykazaHHS K BHIMOJHCHHUIO JIAOOPATOPHBIX paboT mo kypcam «II1II», «OMD», coct. Apuakor H.U., Bapeykor C.H.-XAH, 1987,
K.

7. Bapcykor C.H. CoepemenHas snemenTHas 6a3a. [ToaynpoBoHUKOBBIE U0 YueGHoe mocobue/ X AU, 2002, b.
8. Anekceer I0.A., Bapcykos C.H. CGopHHK 33124 U JOMANIHUX 3a1aHuii mo kypcam «IIII» u «OD».- XAHU, 1999, K.
9. MeTtoauueckue peKOMEHIAIMHU K BBIIOJIHCHHUIO TaGOpaTOPHBIX paboT o Kypey «OPD», coct. Bapeykos C.H. - XAH, 1991, K.

JlonarkoBa JgitepaTypa
T'ycer B.I'., I'yces I0.M. Dnextponuka.-Beicm. mk., 1982, b.
. Bukysmu .M., Ctadees B.U. Ouzuka n/m npubopos.-Paguo u cesaze, 1990, b.
. Apuakor H.W. DkBuBasicHTHBIC CXeMbI I/TI TpHGOpoB.-X AU, 1983, K.
. I/t npuGopsl. JIHo/pI BHIIPSIMUTRIIbHBIE, CTAOHIMTPOHBI, THpHCTOphl: CrpaBounuk. ITox pen. [omomenosa A.B.-Paguo u cease, 1988, B.
. I/t npuGopst. Tuonst BU, ummyniscHble, onTosiaekTponHbie: Crpapounuk. ITox pen. 'omomenosa A.B.-Panuno u cBsizb, 1994, B.
. I/t npuGopst. Tpanzuctopsl: CupaBounuk. [Tox pen. I'opronosa H.H., 1985. B.
. I/t on'roanexTponusie npuGopel. Crpasounuk. [Tox pen. T'opronora H.H.- Paguo u cesizp, 1984, B.
8. Kaitnanos C.A. ®oTouyBCcTBUTEIbHBIC IPUOOPHI U UX NpuMeHeHue. CripaBounuk.Pajgyo u cesi3p, 1995, B.

—_

NN R W N

Jucipnuiina "CxeMoTexHika pafioTeXHIiMHIX NPHCTPOIB"
OcHoBHa JIiTepaTypa

1. Ba6uu M.IT., XKykor L. A. Komn’rotepHa cxemotextika : Hapuanpuuit nocionuk. -K.:”"MK-IIpec”, 2004.#412¢.,in.

2. . TI'epmynckuit b.C. «PacueT 0CHOBHBIX 2JIEKTPOHHBIX M ITOJIYIIPOBOJHUKOBLIX cxeM», K.: M3maTensctBo Kueckoro yauBepcurteta, 1988 1. —
250 c1p.

3. T'yces B.I'. DilekTpoHHKA B MEKPOIPOIeCCOpHast TeXHUKa: Yueb. 1y Bysos / B.I'.I'yces, FO.M.I'yeeB. -4-¢ uza., nom.-M.; Beicur. mk., 2006.-
799¢.: ui.

4. 3y6uyk B.1. u qp. CpaBounuk no nudpopoii cxemorexuuky / B.U.3y6uyk., B.IT.Curopckuii, A.H.IlIkypo.- K. Taxauka, 1990.-448c.

5. EnexTpoHika Ta MikpocxeMoTexHika [EjekTpoHHUE pecypc]: HaBYaIbHHUIE HOCIGHUK IS CTYACHTIB HAalpsAMY MiroToBku 6.050702
«Enextpomexanika» / A. A. llep6a, K. K. IToGenam, B. A. Ceatrenko ; — Kuip : HTYY «KIII», 2013. — 360 c.

6. KamaGekor B.A. IludpoBbie yCTpolicTBa U MUKPOIIPOLIECCOPHBIC CUCTEMBI: YUSOHHUK /I TSXHUKYMOB CBsi3H.-M.: ['opsauas munus-Tenekom,
2000.-336¢.:101.

7. MikpomnpornecopHa Textika : [Tinpyunuk /10.1. Sxumenko, T.O.Tepemenxko, €.1.Cokoun, B.51.)Kyiikos, 10.C.Iletepreps; 3a pen.
T.O.Tepemenko. — 2-re BuJ., mepepobit. ta nonoeH.- K.: IBI] Bugapuunreo “Ilonitexnika” Konnop,2004.-440c.

8. Hoeukor FO.B. OcHoBu u(poBoii cXeMOTeXHUKH. Ba3oBbIe 3JIEMEHTHI M cXeMbl. MeTosbl mpoekTupoBanus. -M.: Mup, 2001.-379¢., ui.-
(CoBpeMeHHas! CXeMOTEXHHUKA).

9. Horun B.H., IlaBno B.H. — CxeMoTexHHKa aHAJIOTOBBIX DJIKTPOHHBIX YCTpoHcTB, Mocksa «I'opsdast iuuus — TestekoM» 2001 r. — 320 c1p.

10. Pynenxko B.C., Cennko B.U., Tpudontok B.B. OcHOBBI IPOMBINUICHHOHN SJICKTPOHUKH: Y UeGHUK JIUIs By30B. - Kues, Boima mkoma, 1985, -
400c¢.

11. Pynenko B.C. 1a in. IIpomuciiosa exekrponika: [linpyunuk /B.C. Pynenko B.S. Pomamko, B.B. Tpudonrok. - Kuie, JIuGine, 1993, 432 ¢

12. Pynenxko B.C., Cennko B.U., Tpudontok B.B. IIpuGops! 1 ycTpoHcTBa NPOMBINLICHHOH 25ieKTpoHUKH. -Kues, Texnuka, 1989.

13. Ckapixena B.A., Cenbko B.U. Dnektponunka u MukpocxeMoTexuuka Coopuuk 3a1au. Ilox pen. A.A. KpacHonpommunoii. - K., Beima 1mkoda,
1989,



14. CxemotexHika eneKTpoHHUX cucteM: Y 3 kH. Ku. 2 ITudposa cxemorexnika: Ilinpyunux/Boiiko B. I, T'ypriit A. M., XKyiikor B. 4. ta in. — 2-
re BUJ., JONOB. i mepepobir. — K.: Buma mik., 2004. — 423c.: i

JlonarkoBa JgitepaTypa

1. Kapnamyx B.H. Dnextponnas jabopatopus Ha IBM PC. Ilporpamma Electronics Workbench u ee npumenenue «Conon- P» Mocksa
2000.
2. Muwutorzopoe, Oner Bragumuposuu. Diektponuka [Tekcr]: yueGHuK 1 crya. By3oB / O.B. Munuezopos, U.I". ITankos. — M.: Beicm

k., 2004. — 288 ¢.

3. Mysieka SI. CxeMbl Ha OIICPAUOHHBIX YCHIMTEIIIX € MePEKII0YaeMbIMU KoHteHcaTopamu / 51 Mymsika. — M.: Mup, 1992.-205¢.: mi.

4. . Onamquuit E.®. Ananoropas u 1upoBas 3J1eKTpoHHKa: yueOHUK /it By30B / FO.®. Omanuwmii, O.I1. I'mynkun, A.W. T'ypor; ox pen.
O.IL I'nmynxuna. — M.: T'opstaas manus — Tenexom, 2002, — 768 c.: ui.

5. OcHoBBI TeopuH Ieneil: YueOuuk i By3os/ [.B. 3epeke, II.A. Honkun, A.B. Herymmu, C.B. CrpaxoB. — 5-¢ u3n., nepepab. — M.:
Oueproatomusaar, 2007. — 528 c.

6. Ocrtanenko I'.C. YcunutenpHble yeTpoicTsa.: Paauo u csisp, 1989.

7. Ipsaumankor B.A. DnexTponuka: Kypc jekiuii / B.A. Ipsaumuanko. — CII6.: Kopona npunrt, 1998. — 400 c.: i

8. . TeopeTnueckue OCHOBBI HNIEKTPOTeXHUKH. B 3-x u. — U. I. AtaGekor I 1. JIuneliHbIe 3JeKTpUUSCKHe [enn: YUeOHUK JUI BY30B. — 5-¢
W3], HCTIp. U JoIl. — M.: DHeprus, 2008. — 592 ¢.

9. Xoporurn Ilayns. UckyccTBo cxeMoTexHUKH: niep ¢ anrd. / I1. Xopoeur, V. Xumwr. — M.: Mup, 2003. — 704 c.

10. SxyGopckuii C.B. Ananoroewie U 1udporsie uHTerpaibhbie cxembl / C.B. SkyGoeckuii, H.A. Bapkanos, B.II. Kynpsamog; mox pex. C.B.
SIkyGoeckoro. — M.: CoB. paguo, 1979. — 336 ¢.: i

11. DnekTpoHuKa U MUKpocxeMoTexHuKa. /Ilon pen. A.A. KpacHonpomuHoit: YueGHuk 1t By30B. - Kuer, Brima mkoda, gacts 1, 2, 1989.

Jucipnuiizna "MaTtepiajlo3HABCTBO Ta MaTepia/i eJIeKTPOHHOI anapaTypu”
OcHoBHa JIiTepaTypa

1. A6pamor B.10. u np. Matepuanoeenenue / Ilog pen. B.10. Apsamacora . — M.: MamunoctpoeHue, 1986. — 123 c.
2. Boropomunkuit H.II. u qp. DnektpoTexHUYecKkHe MaTepHassl. - JI.: DHeproaTomusaar, 1985. — 89 c.

3. JJaxtun }0.M. Matepuanopenenune: YueGHuk uis Ty3. / FO.M. JlaxTuH,

B.IL JleontheBa ,- M.: Mamunoctpoenune,1990.-528 c.

4. Koncrpykimonnsie Matepuasbl / [lox pen B.H. Apzamonopa.-M:MamuHoctpoenue,1990.-188 c.

5. Marepuainsl B npubopoctpoenun / [Tog pen. F0.M.IIstuna. -M: Mamunoctpoenue,1982.-528c.

6. Matepuanosenenue u Matepuaibl IC: Koncnekt nekiuii / Coct.Iletpor B.M.,HorI'Y — Hoeropon,2004 — 126 c.
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