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HHOACHIOBAJIBHA 3AIIMCKA

Metoro BCTymHOTO BHUIPOOyBaHHA 3 KOHKypcHoro rmnpeamera “Enekrponika” €
nepeBipka 3HaHb 1 BiAOIp BCTYMHHUKIB [Jisi 3apaxyBaHHsS Ha HABUYaHHS 3a CTYIEHEM
Marictpa 3a crneuianbHicTio 171 “EnexrtpoHika” mpu mpuioMi Ha HaBYaHHS Ha OCHOBI
crynedss OakanaBpa no JBH3 “lIpukapnarcbkuii HalloHadbHUNW YHIBEPCUTET IMEHI
Bacunsa Credanuka” y 2020 porri.

[Iporpama MIiCTUTh OCHOBHI MUTaHHS I 0A30BOr0 Ta OCHOBHOTO PIBHIB Ta MEPEIiK
PEKOMEHI0BAHO1 JIITEPaTypH 3 HACTYIMHUX JUCLUIUIIH:

ba3oBuii piBeHb:

1. HamiBpoBiJTHUKOBA €JIEKTPOHIKA.

2. TeopeTH4HI OCHOBHU €JIEKTPOTEXHIKH.

3. Apxitektypa EOM.

4. Cxemorexuiune mozaentoBanus IC.

5. OCHOBH JIOT1YHOTO MPOEKTYBaHHS LU(PPOBUX MPUCTPOIB.

OCHOBHU PIBEHb:

. Apxitexktypa EOM.

. Imxenepna rpadika.

. Metpouoris.

. MikpornpornecopHa TexHIKa.

. HamiBmpoBiJHUKOBA €JIEKTPOHIKA.

. OCHOBM JIOT'TYHOTO MPOEKTYBaHHS HUPPOBUX MPUCTPOIB.
. PamioTexHi4H1 Kojia 1 CUTHAJIH.

. CxemorexHiyne monentoBanns [C.

. TeopeTuyHi OCHOBH €JIEKTPOTEXHIKHU.
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OCHOBHI IMTAHHA 3 IUCIUIIJITHU “APXITEKTYPA EOM™

1. BipryansHi mamuau. HabGip piBHIB BipTyadbHUX MamiuH. [IoHATTS apXiTekTypu
KOMIIT FOTEpA.

2. Komm'toTepHi mHA, Ta IX OCHOBHI IMapaMeTpu: MTUPHUHA 1 BUAKICTH MepeaaBaHHs
nanux. [lepexoc munau. [IpoTokon muuu. CUHXpOHI3aIlisl IUHU.

3. PiBai cyuacHux OararopiBHEBMX MamuH. MamuHHa MoBa. TpaHcusmis Ta
IHTEepIpeTalis.

4. OneparuBHa nam'stb (RAM). JluHamiuHa Ta CTaTW4YHAa OICpaTHBHA IaM'ATh
(SRAM, DRAM). Enepronesanexna nam'ste (ROM, PROM, EPROM, EEPROM).

5. Iloxoninust EOM. 3akon ['opaona-Mypa.

6. Komanau ymoBHUX Ta O6e3ymoBHuX nepexoxis (JMP, INZ, INC, JPO, JP, JZ, JC,
JPE, JM). Peanizanis ramyxeHHs nporpam. Peamizamis oneparopis tuny GOTO rta IF
(ymoBa) THEN GOTO 3a 1onoMoror KoMaH,I yMOBHOTO ITEPEXO.Y.

7. Ilpunuunu nooynosu EOM. ®on-HeiimaHiBchbka Ta rapBapAchka apXIiTEKTypa.

8. Jloriuni komanau Mikponporecopa. [Topospsnae "IopiBusinua’. Komanga CMP
r(M). Bigminnicte 3actocyBanHs komaHau ''IlopiBusiHas’™ Big xoManau ''Bukiiioune
ABO" un xoMaHg BigHIMAaHHA.

9. MikpomnporpamyBanHas — riepeBaru Ta Hegouiku. [Ipornecopu CISC ta RISC.

10. TadixcHa, mpedikcHa ta moctdikcHa dopmu 3ammcy omepaTtopa. OOepHeHUI
nonbebkuit 3anuc [TOJII3. Anroputmu nepeTBOpeHHsI 1H(PIKCHUX 3amuciB B 0OCpHEHUI
MOJIbCHKU 3aIuC.

11. OCHOBHI IPUHIIUIIN PO3POOKH cydacHUX Komir torepiB (mpuaiumu RISC).

12. Komanau ymoBHHMX Ta 0e3ymoBHUX BHKIHKIB mignporpam (CALL, CNZ, CNC,
CPO, CP, CZ, CC, CPE, JM), ta nosepaenb (RET, RNZ, RNC, RPO, RP, RZ, RC,
RPE, RM) B ocHoBHy mporpamy. Opranizamis OIHOpPa30BHX, BKIAJICHHX Ta
0araropa3zoBUX BUKJIUKIB MIIMPOTPaM.

13. Tapanemisam Ha piBHI mporecopiB. Marpuuni mporecopu. CuiabHO-3B’s3aH1
npouecopu (Mmynprumnporuecopu). Cnado-3B’s13aHi mpouecopu (MyIbTH-KOMIT FOTEPH ).

14. Apxitextypa muau PCl EXpress.

15. Ilapanenizm Ha piBHI KoMaHa. KoHBeepu. U — Ta V — koHBeepu. CynepckasipHa
apXITEKTypa.

16. Baytpimus OymoBa Mikpormporecopa. AJIIl. Perictpu. JliunapHUK KOMaHS.
Hemudparop komany. [lnau nanux ta aapecu.

17. TummoBa cxema OJHONPOIIECOPHOIO  KOMITI'foTepa. IpakT maHux  (oH-
HEWMAaHIBCHKOTO Mpoliecopa. BUKOHaHHS KOMaH/] TPOLIECOPOM.

18. Perictpu mikponporiecopa Ta ix npusHadeHHs. AkymynsaTop. bydepHi perictpu.
Perictp xoman. JIMILHUK KOMaH]I.

19. IlpaBuia momaBaHHs, BiTHIMAHHS, MHOXKEHHS Ta JIJCHHS B MO3HUIIIHAX CHCTEMAaX
YUCJICHHS.

20. Perictpu  Mikpomporiecopa Ta IX Tpu3HAueHHsA. PericTtpu 3arajbHOTO
npu3HaYeHHs. AJIpecHi pericTpu. Bka3iBHUK CTEKY.

21. Kemr-mam’sitb. Psimku xenry. [lpunnmn nokampHOCT. O0'€emHana Ta po3moniyieHa
KEII-I1aM SATh.

22. PericTpu Mikporpoiiecopa Ta ix npusHadeHss. Perictp crany. [Ipamopiii perictpa
CTaHy.

23. IlpencraBieHus nanux B KoM torepi. [losumiiini cucremu ducieHHs. [ToHATTS



PO ONTHUMAJIbHE KOJyBaHHS.

24. BukoHaHHS KOMaHJ MIKpOIIPOIIeCOpOM. MaIIMHHUKA MUKI. MaIIMHHAA TaKT.
Mamunani mukau mikponporiecopa KP580BM80.

25. JIBilikoBa, BiCiIMKOBa, IIIICTHAAIATKOBA Ta JBIMKOBO-IECATKOBA CHCTEMHU
yuciieHHs. [IpaBuia nepeBeieH s Yncia 13 O/IHI€] CUCTEMH B 1HIIY.

26. dopMar KOMaHJ MIKpOIpoIecopa Ta OCHOBHI BHIW ajpecarlii JaHHX.
MuemoHiIuHa opma 3anucy KOMaHI.

27. OcHoBHa mam’sTh. biTH, 6aiiTn, KOMipKH, clioBa. lepapxiuyHa CTPYKTypa IaM sTi.

28. KoMaHu 3aBaHTaXXEHHS Ta MEPECUIaHHS JAaHUX MK PETICTpaMHu Ta MaM'STTIO.
Komangu MVI r(M), B,, LXI B(D;H;SP), B,, B, MOV r1(M), r2(M) Tta cmnocoou
azpecarrii, SK1 BOHU BUKOPUCTOBYIOTbD.

29. IlpencraBnenuss yucen 3i 3HakoM. llpsmwuii Ta oOepHenwmit komu. IIpaBmia
JOJJaBaHHS 1 BIAHIMAHHS 4YHUCET B MNpsIMoMy Ta oOepHeHoMy kojax. Iluxmiune
MEPEHECEHHS.

30. ApudmeTnyni komanau Mikpomporiecopa: Komannu momaBaHHS Ta BigHIMaHHS
0e3 Ta 3 BpaxyBaHHSM MomepeAHboro nepenecenns. Komanogu ADD r(M), SUB r(M),
ADC r(M), SBB r(M).

31. Henmomiku 1 mepeBaru mpsiMoro Ta o0epHeHoro koaiB. JlomoBaenwnii koxn. [IpaBmna
JI0/TaBaHHS 1 BTHIMAHHS YKCE B JJOMIOBHEHOMY KO/II.

32. ApudmeTndni KomMaHAM Mikporporiecopa: /lomaBaHHS B NBIHKOBO-AECATKOBOMY
komi. JlecarkoBa kopekiis. Komanmu inkpemenrty-nexkpemerty INR r(M), DCR r(M),
INX B(D;H;SP) DCX B(D;H;SP).

33. IlepenoBHeHHsT  po3psimHOi  citku. CrocoOW  BUSIBICHHS — MEPEMTOBHEHHS.
MonudikoBaHUM KOJI.

34. Jloriuni xomanmu Mikpomporecopa. [lopospsaae "I, "ABO", "Bukiaroune
ABO", "3ANNEPEYEHHS". Buxopucranus komang ANA r(M), ORA r(M), XRA
r(M), CMA. Tlopo3psiiHe MacKyBaHHS.

35. Cmocobu  mpencraBileHHS — MIWCHUX  4ucedl B komm'torepi. [loxuOkm
MpEJCTAaBICHH. a0CONIOTHAa Ta BimHOCHAa. Yucma 3  (¢ikcoBaHOW Komoro. Metox
MaciTaboBaHUX KOE(IIIEHTIB.

36. Cranmapr |EEE754-1985. IlpuHummnu mnpencTaBICHHS ABIMKOBHX YHCEN 3
MJ1aBal0YO0I0 KOMOI0. MaHTHCa Ta €KCIIOHEHTA.

37. Komaunu nukiigaoro 3cyBy RLC (RRC) i RAL (RAR) 6e3 ta 3 ypaxyBaHHSIM
npanopusi TNepeHeceHHs. 3acTOCYyBaHHS KOMaHJ LMKJIIYHOTO 3CYyBY ISl peaii3amii
oriepaliiii MHOXXEHHS Ta JA1IJICHHS.

38. Jloriuni piBui. Yac 3arpumkm B JoriuHomy einemeHTi. Emementn TTJL
OO0’ egHaHHs BUXOJIB €JIEMEHTIB. Buxoau 3 BIIKPUTUM KOJIEKTOPOM Ta 3 Z CTaHOM

39. AmaparHuii crek. CTekoBa ajgpecariis.

40. OcuoBui turmm BeHTWwIiB. Enementn I, ABO, HE enement Ilipca, ememeHT
[lTeddepa. Tabnuiis iICTUHHOCTI, JIOTTYHA (YHKIIISI, 300paKEHHS] BEHTHJIA.

41. ludposuit noriuamii piBeHb: lemmdparopu (aexomepu). MyIbTHIICKCOPH Ta
neMynbTuriekcopu. [100ynoBa MyJIbTUIIIEKCOPIB 3 BUKOPUCTAHHIM Jemu(paTopiB.

42. Oprasizartist IpsiMOTO JOCTYITY JI0 TTaM'sITi.

43. [ludposuit moriunuii piBeHb. HamiBcymaTopu Ta moBHI cymaropu. ApudMeTruko-
JIOT14H1 PUCTPOI.

434. lludposwuii noriunmii pieHs. Enementn mam’srti. RS-, D-, T- ta JK —tpurepmn.
Hiarpamu poOOTH TPUTEPIB.



45. Opranizanisa nam’sti. Perictpu. [ToGynoBa perictpiB 3 BUKOPUCTAHHSIM TPUTEPIB.
MikpocxeMu mam’siTi, iX opraHizaiis Ta crocoOu aapecartii.
46. BimHOCHa, iHJEKCHA, JTiHIITHA Ta CETMEHTHA anapecartii. ba3a Ta 3mieHHs.
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OCHOBHI IIMTAHHA 3 JUCIHUAIJITHU “THZKEHEPHA I'PA®IKA”

1. Cnocobu rpadiunux 300paxeHnb. [Ipoekilii Touku 1 IpsiMoi.

2. B3aemHe po3MileHHS TOYKH 1 mpsMOi 1 1BOX nipsiMuX. Ciriay mpsmoi.

3. 3amaHHS TUIONMHU Ha KpecieHHI. CHigu TUIOMWHU. PO3TAIIyBaHHS JIOMIWHH
BIJIHOCHO IUTOIIWH TpoeKiiil. [lapanenbHi 1 nepeTuHarou1 MIOMINHY.

4. B3aeMHe MOJOKEHHS MPsIMOi 1 IUIONIMHU. Buau aKCOHOMETPUYHUX MPOEKIIiil.
AKCOHOMETPHYHI MPOEKIIi TOUOK, IpsIMO1, TWIOCKOT (pirypu. MHOrOrpaHHUKHU.

5. ITloOynoBa mnpoekiid TOUOK, IO HaJekKaThb IMOBEPXHSIM TE€OMETPUYHUX TiI.
Ilepepi3 MIOMIMHOI0 MHOTOTPAHHHUKIB.

6. Ilpuknaam moOymoBY JiHIN NEPETHHY TUTONUHOIO MHOTOTPAHHUKIB.

7. TloOymoBa TpboX BHIIB (mpoekilii) moaeneid. [ToOymoBa po3pi3iB Ha KPECICHHIX
MOJEJEN.

8. Bumm 1 mnpusHaueHHSs MAMMWHOOYMIBHUX KpecieHb. BHWHOCHI eleMeHTH.
YMOBHOCTI 1 CKOPOUEHHSI Ha MAIIMHOOYN1BHUX KPECICHHSX.

9. Cnocobu 3’emHanp peraneid. [BuHTOBI miHil 1 moBepxHi. [Ipodimi pizso.
3o00paxeHHs 1 MO3HA4YeHHS Pi3b0.

10. Pi3p01 1110 BUKOPUCTOBYIOTHCS JUTS 3’ €MHAHHS netanei. Kpecinenns pizb00BUX
JEeTaJeH.

11. 3aranpHl BIAOMOCTI 3yOuUaTUX 3a4yerjeHb 1 MPYKUH. YMOBHI 300pakeHHs
3yOUyaTuX 3a4erieHb 1 TPYXKHUH.

12. Hanecennss po3MipiB Ha eckizax 1 poOoumx kpecieHHsX. OOMiproBaHHS
JEeTaJeu.

13. EnextpuyHi cXeMH Ta BUMOTH JI0 YMOBHO-Tpa(iYHUX MO3HAYCHB. BIIOK-cxemu.

MNEPEJIK PEKOMEHJIOBAHOI JITEPATYPU

1. Banin B.B. Komm'iorepna imxeHepHa rpadika B cepemopumli AUtOCAD:
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2. Banin B.B. Komn'torepna imkenepHa rpadika B cepemopumti AUtOCAD: Hagu.
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3. TonoBuyk A. ®. [mkeHepHa Ta KOMIT'IOTEpHA Tpadika: HaBYAIbHHUNA MOCIOHUK /
A.®. l'omosuyk, O.1. Kenko, H.M. Uymak. — Pex. MOH. — K.: I{VJI, 2010. — 160 c.

4. Manenko B. I Komm'rorepra rpacdika: HaBu. moci6. / B.I. Mamenko. — Pek.
MOH. - YepniBii: YepniBenpkuii Harl. YH-T, 2009. — 343 c.



OCHOBHI IMTAHHA 3 JUCIUIIJITHU “METPOJIOI'TA™

1. Mertpornorisi-Hayka NpO BHUMIPIOBaHHS. 3araljibHi BIJIOMOCTI PO METPOJIOTIIO.
Po3zninu Ta GyHKIIIT METPOJIOTTIi.

2. ®Di3WYHI BeTWYUHU Ta X BUMipioBaHHsA. OMUHHIN (I3UIHUX BETUIHH.

3. Illxamm. Buam Ta MeTonu BUMiprOBaHb.

4. 3acobu BumiproBasibHOI TexHikHM. Knacudikaiiist 3ac001B BUMIPIOBAIBHOI TEXHIKH.
[TapameTpu 3ac001B BUMIpIOBaHHS.

5. JlepxaBHa cucTeMa MPOMHUCIIOBUX MPUIAIIB Ta 3ac00iB aBToMaTu3allii. CtarudHi
Ta IMHAMIYH1 XapaKTePUCTUKH 3aC001B BUMIPIOBAIBHOT TEXHIKH.

6. 3abe3nedeHHs] €IHOCTI BHMIpIOBaHb. €IHICT, BUMIPIOBAaHb Ta METPOJIOTIUHE
3a0€e3MeUeHH.

/. HopMmyBaHHSI METpPOJOTIYHHUX XapakTepucTuk. ETanmoHu onuHuilp (HI3UYHUX
BeNWYUH. JlepkaBHUM METPOJIOTTUHUM HATTIS.

8. OmiHioBaHHSA NOXHOOK BHUMIpIOBaHb. Buam moxmO0OKk Ta IiX CKIAI0BI.
CucteMaTn4H1 Ta BUTIAJIKOB1 TTIOXHOKH.

9. OCHOBHI XapakTEepUCTHUKH TMOXMOOK. OCHOBHI €Tamy OMpPAIfOBAaHHS PE3y/IbTaTiB
BUMIPIOBaHHS.

10. Ananorosi Ta mudpoBi BUMIpIOBalbHI pHIaad. BuMipioBaHHS HETEPEPBHUX Ta
JUCKPETHUX BEJIMYMH. AHanorosi BuMiptoBaui. [lpunnunu anazoro-uuppoBOro
MEePETBOPEHHS.

11. Knacudikaiiisi Ta ocHoBHi xapaktepuctuku AL 1 nudpoBux npunasis.

12. BuMmiptoBaHHsS €IIEKTPUYHUX Ta HECIEKTPUIHUX BETUYMH. Mipu EIeKTPUYHUX
BEJIMYUH: CUJIM CTPYMY Ta HAPYTH, OMOPY, EMHOCTI Ta 1HIYKTUBHOCTI.

13. ®dynkIioHaNbHI Ta OMeEparliifHi TepeTBopoBadi. BuMipioBaHHS CHWJIH CTPyMY,
HaIpyTHU Ta MOTY>KHOCTI MOCTIHHOIO Ta 3MIHHOTO CTPYMIB.

14. OcHOBHI BHUAM TEPETBOPIOBAYIB HEENEKTpUYHUX BeauuuH. CeHcopu Ta iX
Kiacuikarisi.

MNEPEJIK PEKOMEH/JIOBAHOI JITEPATYPU
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8. Jludun M.M. Crangapru3anus, METpOJIOTUS U ceprudukamms. — M.: FOPAUT,
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OCHOBHI IMTAHHA 3 JTUCIUIIVITHA “MIKPOITPOLOECOPHA TEXHIKA”

. MikpomnponecopHa TexHika. Mikpompoiiecopu, MiIKpOKOHTPOJIEPH.
. MikponponecopHi NPUCTPOi 1 CUCTEMH.
. [IpuHnIunM noOyA0BU MIKPOMPOIECOPHUX CUCTEM.
. ApXITEKTypa MIKpOIPOIIECOPIB Ta MIKPOKOHTPOJIEPIB.
. CTpykTypa apu(pMeTUIHO-IOTTYHOTO MTPUCTPOIO.
. OyHKIIIOHAJIBHI €1EMEHTH MIKPOIIPOIIECOpa.
. ApxiTekTypa omHOKpHUCTAIbHUX 8/16/32/64 po3psaHUX MiKpOIPOIIECOPIB.
. Knacudikariis cuctem mam’siTi.
. Opranizaiiii 1 agpecaitist mam’sTi.
10. dynkii iHTepdeiicy BBeICHHS/BUBOICHHS.
11. TIlporpamoBaHuil MOCAIOBHUN 1 MapayiebHUI iHTEpdEHiC.
12. TIporpamoBanuii Taitmep.
13. KoHTponep npsmMoro A0CTYIy IO IaM’sTi.
14. KonTtponep nepepuBaHb.
15. Mikpokontponepu. Mikpokontposiepu AVR.
16. Cuctema xoMaH I 1 ajpecartis.
17. Acem6iep MK AVR.
18. 3acobu nmporpamyBanas MK AVR. [HTerpoBaHi cepeoBHIIIA.
19. TIporpamaTopu, cumynstopa. TpacyBaHHS i HaJAIITYBaHHS [IPOTPaM.
20. [TapanenapHi MOPTH BBEICHHS/BUBEACHHS.
21. TlepepuBanHs 1 ix 00poOICHHS.
22. Opranizariiss JMHAMIYHOT 1HIMKAIII].
23. AcuHXpOHHA 1 CHHXpOHHA Tiepeaada nannx. [arepdeiic USART.
24. Tarepdetic 12C.
25. Iarepdeiic SPI.
26. Iarepdeiic 12S.
27. Pooora 3 mam’arrro SRAM, FLASH, EEPROM.
28. TaiiMepu/TiYMIIBHAKY.

29. AHanoroBuii KOMIaparop.
30. Boymosanwuit AL[IT MK AVR.

O©oo~NOoO Ok, WN B

MNEPEJIK PEKOMEH/JIOBAHOI JTITEPATYPU

1. Hapoxuuii B.B., Hazapos O.C. MikponpouecopHi npuctpoi: KoHcnekt nekiiii. —
Xapkis: XHA/Y, 2015. — 82 c.

2. Po3po0Oka paioeKTpOHHUX CXeM Ha OCHOBI MiKpokoHTpoJiepiB (Ha mpukiami AVR
MikpokoHTpoJiepiB dipmu Atmel): Meroguunuit mociOHuk 10 Kypcy “TIpoexTyBaHHS
PallioeIEKTPOHHKX CXeM'' ISl CTYACHTIB paniodizndanoro ¢akynsrery / [Tapxomenko JI.A.,
CmupaoB €.M. — Kuis: Pamiopizuunuii ¢akynsrer KHUIBCBKOIO0 HalllOHAJIBHOTO
yHiBepcuTeTy iMeHi Tapaca [lleBuenka, 2013. — 74 c.

3. IlporpaMmyBaHHS MIKpPOKOHTPOJIEPIB CHCTEM AaBTOMATHKH. KOHCIEKT JICKIIN s
cryaeHtiB 6a3oBoro Hampssmy 050201 “Cucremna imkenepis” / Vior.: AL IlaBenpuak,
B.B. Camornii, FO.B. fnyk — JIsBiB: JIbBiBCchKa momiTexHika. — 2012, — 143 c.

4. Cosun 4. P, Hakoneunwii FO. M. Mikponpouecopu B cuUCTEMax TEXHIYHOTO
3axucty iHGpopmarii. HapuampHmii mociOHmk. JIpBiB: BmmaBauireo JIbBIBCHKOT



nomirexHiku, 2011. 308 c.

5. CxemortexHika eneKTpoHHHUX cucteM: y 3 kH. Ka. 3. Mikponporecopu Ta
MIKpOKOHTPOJICPH: MAPYYHUK [ cTyd. Buil. Hapd. 3aki.] / [B.1. boiiko, A.M. I'ypxiii,
B.51. XKyiikos Ta iH.] — [2-re Bu.]. - K.: Buma k., 2004.- 399 c.

6. MikpomnpornecopHa texnika: [ligpyuanuk/ 1O. 1. SIkumenko, T. O. Tepemenko, €. 1.
Coxon, B. {. Kyiikos, 10. C. Iletepreps. — K.: IBLl “BunaBuunro «llomitexHika»”,
“Konmop”, 2004. — 440c.

7. CxemoTexHika enekTpoHHux cucteMm: Y 3 kH. Ku.2. IludpoBa cxemorexHika:
[Minpyunuk / B. 1. boiiko, A. M. I'ypxi#, B. 5. XKyiikos Ta iam. — K.: Buma mk., 2004. —
423 c.

8. CxemotexHika eleKTpoHHMX cucteM. Y 3 kH. KH.3. Mikpomporecopu Ta
mikpokoHTposiepu: [linpyunux/ B. I. boiiko, A. M. I'ypxiii, B. f. XKyiikoB Ta inmr. — K.:
Bumra mk., 2004. — 399c.

9. Jlokaztok B. M. Mikpomnpornecopu Tta MikpoEOM y BUpPOOHWYMX CHCTEMaXx.
HapuanpHuii mociOHUK 17151 By3iB. — Xmenpuunpkuid: TYII, 2001. — 244 c.



OCHOBHI IITMTAHHA 3 JMCHUIIJITHA
“HAHNIBITPOBIJHUKOBA EJIEKTPOHIKA™”

Enexrponno-nipkosuii nepexia. BAX p—n-nepexony.
HamiBnpoBiZHUKOBI pE3UCTOPH.
HamiBnpoBigHUKOBI J10/H.
binonsipHi TpaH3UCTOPH, MPUHIIUI Aii Ta OCHOBHI MapaMeTpHu.
CrarnyHi XapaKTepUCTUKN TPAH3UCTOPA (CXeMa i3 3arajabHOI0 0a3010).
CrarnyHi XapaKTepUCTUKN TPAH3UCTOPA (CXeMa i3 3araJlbHIUM EMITEPOM).
[lonsaTTss mpo auHaMiYHMI pexuMm. JIMHaMiuH1 XapaKTEepPUCTUKU 1 MOHSTTS
Po0O0YO0T TOUKH.

8. h-mapamerpu TpaH3ucTopa Ta iX (i3HYHUIN 3MICT.

9. bBynosa i mpuHIHI Jii TOJEOBUX TPAH3UCTOPIB 3 KEPYIOUNM P—N-TIEPEXOIOM.

10. XapakTepucTUKU 1 TapaMeTpu TMOITHOBUX TPAH3UCTOPIB 3 KEPyHOIUM pP—N-
MEPEXOJIOM.

11. TTonbOBI TPAaH3UCTOPH 3 130JILOBAHUM 3aTBOPOM 13 BOYTOBAHUM KaHAJIOM.

12. Tlomk0Bi TPAH3UCTOPH 3 130JIbOBAHUM 3aTBOPOM 3 1HIYKOBAHUM KaHAJIOM.

13. Knacudikarrist miacuIrOBadiB.

14. OcHOBHI T€XHIYHI MOKA3HUKH IT1CUIIIOBAYIB.

15. HemniniitH1 CIOTBOPEHHS IMiACUIIOBAYIB.

16. JliniiiHi cnoTBopeHHS miacuaoBadiB. AUX 1 PUX.

17. 3BopoTHuii 3B’ 130K. Buau 3BOpoTHOTO 3B’ S3KY.

18. BmuB Bi’ €MHOTO 3BOPOTHOTO 3B’ 3Ky Ha OCHOBHI IMOKAa3HUKH MiJICHITIOBAYA.

19. TIoHATTS Mpo MPOXiTHY TUHAMIYHY XapaKTePUCTHUKY.

20. Pexxum pobotu migcuimoBadiB kiaacy A, B, AB1C.

21. Omnepaniiinuii migcuiroBad. OCHOBHI MapaMeTPH OMEPaIiifHOTO MiCHITIOBAYA.

22. IneanpHuit omepariiHuii miacwmoBad. CrocoOW BBIMKHEHHS OIEpaIliifHOTO
MICHIIOBAYa.

23. IarerpanpHi cxemm Ta ix Kimacudikamis. YMOBHI mo3HadeHHS. (OCHOBHI
napaMeTpu IHTeTpajJbHUX CXeM. BUKOpUCTaHHS Ta eKCIUTyarallisi IHTerpajibHUX CXEM.

24. EnementHa 0a3za IHTETpaJIbHMX CXeM. [HTerpanbHi mgiogu. [HTErpanbHi
pe3uctopu. [HTerpanibHi KOHAEHCATOPU. [3071511is1 €IeMEHTIB IHTETPaJbHUX CXEM.

25. OcHoBU Teopii iHTeTpaIbHUX UGPOBUX MPUCTPOIB. JloTiuHI OCHOBU MU(PPOBOT
IHTErpabHOI enekTpoHiku. KoayBaHHs curHamiiB B nudpoBux npuctposx. Kmacudikaris
JIOT1YHUX eJeMeHTIB. OCHOBHI XapaKTepUCTUKH JIOTTYHUX €JIEMEHTIB.

NoabkowdE

MNEPEJIK PEKOMEH/JIOBAHOI JIITEPATYPU

1. byaimeB M.C. EnexkTpoTexHika, €IEeKTpPOHIKA Ta MIKPOIPOILIECOpPHA TEXHIKA. —
JIeBiB, Adima, 2001. — 424 c.

2. bynsk A. Enexrponika Ta mikpocxemoTexHika. — KwuiB-Tepromins, 2001. —
382 c.

3. Jmurpis B.T. Enexrponika i mikpocxemorexHika. — JIbBiB: Adima, 2004. —
175 c.

4. 3aBanckuit B.A. Komm orepuas snexrponuka. — K.: TOO BEK, 1996.



5. Kononraescrkmii FO.I1., CockoB A.I. Enekrponika 1 MikpocxeMoTexHika. — K.:
Kapagemna, 2009. — 416 c.

6. Oxcanny A.Il., Ilputumu C.€., Bamepyk O.B. Kowmm’rorepHa enekTpoHika.
Y. I-II. — K.: Buma mxomna, 2005, 456 c.

7. bexLl., Jleurcokuit C.M. ®i3udyHi OCHOBH KOMIT FOTEPHOI eNeKTpoHiku. — K.:
TOB “Kap6on”, 2010. — 233 c.

8. Ckapxena B.A., Jlynenko A.H. Dnekrponuka u MUKpod3JIeKkTpoHuKa. Yacts 1. —
K.: Buma mkoma, 1991.

9. Tyces B.I', I'yceB KO.M. Dnekrponnka. — M.: Beicmas mkoma, 1991.

10. Cremanenko W.I1. OcHoBBI MuKpO3IeKTpOoHUKH. — M: CoBetckoe paano, 1980.

11. T'epymmnckuit b.C. OCHOBBI ANEKTPOHUKUA U MUKpOdJIeKTpoHukH. — K.: Buia
mkona 1987.

12. Omamuuit FO.®. Ananorosast u mudposas snekrponuka. — M.: Tenexom, 2005. —
768 c.

13. ITaceakoB B.B., Yupkun JL.K. [TomynpoBogaukoBsie mpudopsl. — M.: Briciias
mkosa, 1981.

14. Tapa6pun b.B. CripaBouHMK 1O MHTETpajibHBIM MUKpocxeMaM. — M.: DHeprus,
1980.

15. Conomarun H.M. Jlornueckue snementsl 3BM: IlpakTuueckoe mocobue mis
By30B. — M.: Beicmrast mixomna, 1990.

16. IllamoBanm O.A. OCHOBH €IEKTPOTEXHIKU Ta €IEKTPOHIKU. — [BaHO-DPaHKIBCHK:
IME “Tanmuneka akagemis’”, 2005, — 272 c.

17. ®i3u4yHi OCHOBM MIKpO- Ta HaHOeJeKTpoHikw. minpyynuk / M.I. HaxonkiH,
J1. I. leka. — Pex. MOH. — K.: KuiBcbkuii yH-T, 2005. — 431 c.

18. Mikpoenekrponika. Yactuna 1 / M.M Tlorpe6nsk B.IT [Tpumena. — K.: Buma
mkosa, 2004. — 431 c.

19. OcHoBu wmikpoenekrpoHiku /JI. Tkauyk, P.3akanuk. — TepHomias: Menarr,
1998. — 350 c.



OCHOBHI IIMTAHHA 3 JMCHUIIJITHA
“OCHOBH JIOTTYHOI'O MPOEKTYBAHHS IU®POBUX IIPUCTPOIB”

OCHOBHI CHCTEMU YUCIIEHHS, SIKI BAKOPUCTOBYIOTHCSI B KOMIT'FOTEpaX.
[lepeBeneHHs LUIMX 1 AIMCHUX YUCEN 3 JECATKOBOI CHCTEMH Y JIBIHKOBY.
dopmH 1 Aiama30HU MOJAHHS YHUCEN B KOMIT'IOTEpax.

KonyBaHHs ABIMKOBUX YKCEN B IPSIMOMY, OOEpPHEHOMY 1 IOMOBHSAJIBHOMY KOJAX.
bynesa anre6pa, Oynesi onepariii 1 OyneBi GyHKIIII.

AHaniTH4He nofgaHHs OyneBux QyHKIIIH.

Minimizarris OyneBux ¢yHkuiil. Kaptu Kapho 1 giarpamu Beitua.
Minimizaiis OyneBux ¢yHKIii meToqom KsaifHa.

Jloriunwuii 1 eneMeHTHUN Oa3uc.

10. TloreHmianbHUM Ta IMIOYJILCHHA CUTHAI.

11. KomyBaHHS JIOT1YHUX CUTHAJIB.

12. Yacosi giarpamu poOOTH JIOTTYHHUX EIEMEHTIB.

13. JloriuHi eleMEHTH 1 iX XapaKTEPUCTHKH.

14. Jloriuni enementu Ha MOH-Tpan3ucropax.

15. JloriuHi eieMeHTH Ha OIMOJISIPHUX TPAH3UCTOPAX.

16. Kimacudikaris Tpurepis.

17. RS-tpurepu i ix TabIuUIIS IEPEXOIiB.

18. JK-tpurepwu i ix TabauIs IEPEXOIIB.

19. T-tpurepu i ix TaOIUIIA TIEPEXOTIB.

20. D-tpurepwu i ix TabauIs nepexomis.

21. KomOiHariiHi Ta IMOCIIJOBHICHI CXEMHU.

22. CxilagHICTh KOMOIHAIIIMHUX CXEM.

23. Jlemmudpatopu.

24. ludpatopu.

25. TlpioputetHmii mudpatop.

26. Bka3iBHHK CTapIioi OAUHHIIL.

27. MynbTHILIEKCOPH.

28. JleMyIbTHUILUIEKCOPH.

29. CxeMu MOPIBHSHHS 1 KOHTPOJIO.

30. IlepetBoproBadi KOMiB.

31. Perictpu Ta JIYUITHLHUKH.

32. AOCTpaxkTHHI aBTOMAT.

33. Astomar Mypa.

34. Astomar Mimi.

35. Cnomyuennii C-aBTOMAT.

CoNoOR~WNE

MNEPEJIK PEKOMEH/JIOBAHOI JTITEPATYPU

1. Jlynenko C.A., Tlaciunuk B.B. Tum €.B. Kommn'torepna norika. HaBuanbHuit
nmociouuk it BH3. - K.: Marnouis, 2017. - 354 c.

2. Kommn'torepHa Jiorika: HaB4aibHHi TociOHMK / MatBienko ML.IIL. - Kwuis: Jlipa,
2012. - 286 c.

3. Kouyb6eit O.0. I[Ipuknanna Teopis mudppoBux aBromari. Jloriuni ocHoBu: Hagu.
nocionuk / Kouyoeii O.0., Conutpauk. J1.: Bua-so JJTHY, 2009. - 264 c.



4. Psoenvkuii B.M. Iudposa cxemortexHika: Hapu. mociOnuk / PsOGenpkuii B.M.
Kyitkos B.A., I'ynuit B.JI. - JIpBiB: "Hoswuii cBiT-2000", 2009 - 736 C.

5. XKa6in B.I. Ilpukmagna teopis mudposux aBromariB: Hasu. mocionuk / JKaGin
B.I.,, XKyxos [.A., Knumenko [.A. Tkauenko B.B. - K.: sug-so HAY, 2007. - 364 c.

6. baowu M.IL., XKyxoB [.A. Komm'torepHa cxemorexnika. - K.: "MK-IIpec", 2004. -
412 c.

7. boitko B.I. CxeMoTexHika eJIEKTPOHHHX cHCTeM. y 3 KH. kH. 2 I[ludposa
cxemoTexHika: miapyynuk / boiiko B.L., T'ypxkiii A.M., XKyiiko B.S. ta iH. 2-¢ BuI.,
7o1oB. 1 mepepo0. - K.: Bumra mk., 2004. - 423 c.



OCHOBHI IIMTAHHA 3 JMCHUIIJITHA
“PAAIOTEXHIYHI KOJIA I CUTHAJIN”

36. ITadopwmarris, moBimomiieHHs i curHanu. Kmacudikariss curHaigiB. AMIUTITYIHO-
JacoB1 mapaMeTpH JAETePMIHOBAHUX CUTHAJIB.

37. llepenaua TOBIAOMJICHHS TIO pajioKaHady. Y3TOMKEHHS CHUTHAIY 3
paziokaHaioM. 3aBaju B pajloOKaHall.

38. Maremaru4Hi MOJIE]Ti CUTHAJIIB.

39. EHepris 1 HOTY)KHICTh CHTHAJIIB.

40. TToHATTS 1 BUAM MOTYJISAIIII.

41. PapiocurHanu 3 aMIuniTyJHOIO MOAYJsli€t0. ToHaNbHA aMIUTITY/IHA MOJIYJSIIIS.
CrexTp paiioCUrHaity 3 TOHAJBHOI aMIUTITYAHOIO MOAYIISIIIELO.

42. TloTyXHICTh paJiOCUTHAIY 3 TOHAJIHHOI aMILTITYTHOK MOAYIAIi€r0. bamancHa
aMILTITYTHA MOTYJISIIIS.

43. PagiocurHaim 3 KyTOBOIO MOIY/sAIi€l0. ToHAThHA KyTOBa MOMYJISIIIS.

44. Paniocurdanu 3 BHYTPIIMITYJIbCHOIO MOJY/ISLIIEIO.

45. Hudposa monynsauis. Pamiocurnanu npu 1mudpoBiid amiuniTynHid, (a3osiid 1
YaCTOTHIN MOAYISIIAX. Pagiocuruany nmpu iMOyabCHIA MOTYISIIII.

46. PamiorexHiuni koja Ta ix kmacudikamis. Onuc miHidHUX kit JIiHIAHI Koma i3
3BOPOTHIM 3B’ SI3KOM.

47. NudepeHiianbHe piBHSIHHSA JiHIMHOrO Koja. JIiHIMHE KOJO MEepHIoro MOPSAKY
(RC-xomo). JlimiiiHe KOO Jpyroro Tmopsaky (kKoauBajdbHHI KOHTYp). Yacosi
XapaKTepUCTUKH JIiHIHHOTO Koma. Yacomi xapakrtepuctukum RC-xoma. Yacosi
XapaKTEPUCTUKH JIIHIKHOTO Koyia. YacoBl XapaKTEpUCTHKU MOCHIIOBHOTO KOJUBAJIBHOTO
KOHTYpY. UacTOTHI XapaKTEepHUCTHKH JTiHIiHOTO Koja. YacToTHi xapakrepuctuku RC-komna.
YacToTHI XapaKTepUCTUKHU MOCIIOBHOTO KOJIMBAIBLHOTO KOHTYPY.

48. 3actocyBaHHS JIHIMHUX K11 B paioTeXHiIl — GiIbTpH, KOJIO AU EpPEeHITIIOBAHHS,
KOJIO IHTE€TrPYBAHHS, J1HIS 3aTPUMKH.

49. HemniHiitHi €JIEMEHTH.

50. IlepeTBopeHHSI CHTHaTy 3 AaMIUNITYOJHOK MOAYISINEID B  HETIHIHHOMY
Oe3iHepuiitHoMy Koji. IlepeTBopeHHS CUTHAlTy 3 KyTOBOK MOIYJSALIEID B HEIIHIHHOMY
0e31HepLiiTHOMY KOJIi.

51. HemniniiiHi 4acTOTHO-BUOIpKOBI Kosa. HeniHiliHEe By3bKO CMYTOBE KOJIO.

52. Pe3onancHuii migcuimtoBad. JIiHiitHE pe30HAHCHE MMiACHICHHS.

53. Pe3onancuuii migcumoBad. HemiHiliHe pe30HaHCHE M1 ICHICHHS.

54. TlopiBHAHHS JIHIKHOIO 1 HEMHIMHOTO PE30HAHCHOTO MiICUIICHHS.

55. MHoOkeHHs yacToTu curHaity. [ToMmHOKyBa4 4acToTH.

56. IlepetBopenHs yactoTu curHainy. [lepeTBoproBad 4acTOTH.

S7. AMIITYAHUNA MOAYISITOP.

58. Pexxum poOOTH aMILTITYTHOTO MOAYISATOpPA MpPH CTEMEHEeBid Ta KyCKOBO-
niHIMHIA anpokcumalii BAX. MonynsuiiiHa XapakTepUCTHKA.

59. PamiorexHiuHi Koja Jy1s ()a30BOi 1 9ACTOTHOT MOTYIISAITIH.

60. AMILTITYIHE IETEKTYBaHHS.

61. Pexxumu poOOTH aMILTITYTHOTO JAETEKTOpa. J[eTeKTopHa XapaKTepHUCTHKA.

62. JliogHuii TeTeKTOp.

63. dazoBe ACTCKTyBaHHS.

64. YacTtoTHEe ACTCKTYBaHHS.



MNEPEJIK PEKOMEHJIOBAHOI JTITEPATYPU

8. backakoB C.U. Pammorexunyeckne mnenu u curHajisl. — M.. BeIciras mkoina,
1983, 1988, 2000, 2003.

9. backaxo C.U. PagmoTexHudeckue eNH M CUTHAJBL. PyKOBOACTBO K PELICHUIO
3amad. — M.: Beicmas mkosna, 2002.

10.Penocos B.II. PamgmorexHuueckne LENMUM M CUTHAIBL Y4eOHOE IOcoOMe. —
Usmanue TPTY, 2004.

11. Pagnorexaudeckue 1enu u curHaisl. [log pen. Camoiino K.A. — M.: Briciias
mkosa, 1982.

12.Creneaxo O.A. Pagmorexunueckne 1end M curHaisl. — M.. Beicmias mikona,
2007.

13.Kuvax B.M., Kpymescrkuii FO.B., I'aBpinos /[.B. OcHOBHU pamioenekTpoHIKH. —
BHTY: Bigaung, 2010.

14, JIeButchkuii C.M. Teopis pagiorexHiuauXx Kiia. — Kuis, 2012.



OCHOBHI IIMTAHHA 3 IMCHUIIJITHA
“CXEMOTEXHIYHE MOJAEJIIOBAHHS I1C”

. Jloriuni enementn Ha KMOH-Tpan3ucTopax.

. [lepeBaru KMOH i#TerpanbHux cxem.

. AMILTITYTHO-TIepeIaBajibHa XapaKTEPUCTUKA JIOTTYHOTO €JIEMEHTA.

. [ToporoBa Hanpyra nN-kananbHoro Tpansucropa B KMOH-iuBepTopi.
. [loporoBa Hanpyra p-kananbHoro Tpansucropa B KMOH-iuBepTopi.
. Peanizanis noriunux enemeHTiB Ha KMOH-Tpan3uctopax.

. OcHOBHI XapakTepucTuku N-kaHanbHUX MOH-TpaH3ucTopis.

. OCHOBHI XapakTepucTuku P-kaHanbHuX MOH-TpaH3ucTopis.

. BuzHaueHHs TpUBaJIOCTI MEPEAHBOTO 1 3aTHHOTO (PPOHTIB IMITYJIBCY.
10. OcHOBHI XapaKTEPUCTUKHU OIMOIIPHUX TPAH3UCTOPIB P-N-P THUITY.
11. OcHOBHI XapaKTepUCTUKU OIMOJSIPHUX TPAH3UCTOPIB N-P-N THUILY.
12. TTapada3ni mifCHIIIOBadi CHHYCOITaIbHIX CUTHAIIIB.

13. EmiTepHi MOBTOPIOBAYi IMITYITLCHUX Ta CHHYCOITaTbHIUX CUTHAIIB.
14. KinblieBi reHepaTopH.

15. Pe3uctopu.

16. Kongencaropu.

17. Interpytoui Kona.

18. JIndepeHmiroodi kKoa.

19. Tpurepu. RS-tpurepu. D-tpurepu. JK-tpurepmu.

20. JloriyHi ereMeHTH Ta X TAOJUII ICTUHHOCTI.

21. Kimoui Ha MOH-TpaH3ucropax.

22. Crio)XuBaHa MOTYXHICTh MU(POBUX JIOTTYHUX CIICMEHTIB.

23. n-kananpHi MOH-Tpan3ucTopu.

24. p-xananpai MOH-Tpan3ucTopu.

O OO NO O WN -
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Kopreituyk, B.I1. Tapacenko, JI.A. Poccommnckuii. - K.: Texnika - 1987. - 288 c.

12. Mopucuta M. Anmapatasie cpeactBa MEKpoOBM. - M.: Mup, 1988. - 288 c.



OCHOBHI IIMTAHHA 3 IMCHUIIJITHA
“TEOPETUYHI OCHOBHU EJIEKTPOTEXHIKHN”

1. Bu3zHaueHHs JT1HIMHUX 1 HEMHIMHUX €NEeKTPOHHUX KUI. E.p.c. 1 JKepeno cTpymy.
ExgiBanenTHi nepetBopeHHs. 3akoH Oma 1 Kipxroda.

2. 3azemiieHHs ofHiel ToUkU cxemu. [loTeHmianbaa miarpama. EnepreTuanmii 6amaHc.
Metoau po3paxyHKy Kil MOCTIHHOTO CTPYMY 1 MarHiTHUX K1JI.

3. Teopema B3aeMHOCTI, KOMIICHCAITil i MPUHIIUNIA HAKJIAJaHHSA B JIIHIHHUX KOJaX.
ExBiBasieHTHI IEPETBOPEHHS B JIHIMHUX KOJaX.

4. AxtuBHMI 1 mnacuBHUU JBomnontocHUkU. Ilepenmaua eHeprii Bif aKTUBHOTO
nBonostocHuKa. [lepenaya eneprii no JiHii nepeaayi.

5. SIBuille eNEeKTPOMArHITHOL IHAYKIII1. [HAYKTUBHICTB.

6. Enepris MaraiTHOTO MOJISI KOTYIIKH.

/. CuHyCOiIHUI CTPYM Ta MOr0 mapameTpH.

8. BekropHa miarpama. Omeparttii Hax BeKTopaMu. AKTUBHHIA OITip, 1HIYKTUBHICTH 1
€MHICTb B KOJI1 CHHYCOiJTHOTO CTPYMY.

9. 3axonu Oma i Kipxroda y cumBomiuHii hopmi 3anucy.

10. /IBOTIOIFOCHHK B KOJIi CHHYCOITHOTO CTPYMY Ta HOTO YaCTOTHI XapaKTEPUCTHUKH.

11. Ilepemaua eHeprii BiJy AaKTUBHOTO  JIBOMOJIOCHHKA  HABAaHTAXKECHHIO.
Tpancdopmarop.

12. Pe3oHaHC B MarHiTO3B’s3aHUX KOTYyIIKaxX. TeopeMa mpo OajaHC TMOTYXHOCTI
YOTHUPHUIIOTIOCHUKA.

13. ®opmu 3anucy piBHAHb YOTHPHUIIOIIOCHUKA. BuBenenns piBHsHb B A-hopwmi, T- 1
[1-cxemu 3aMilICHHSI.

14. MaruitHi kona. MardiTopymiiiiHa cwia. 3akOH TOBHOro cTpymy. Metoau
pPO3paxyHKy MarHiTHUX Kil.

15. PiBHAHHS YOTHUPHUIIOIIOCHUKA 3aMKcaHi yepes rinepooniuni ¢pyHkiii. Konseprop,
IHBEpTOP, TAPATOP.

16. Enexrpuunuii pinerp. OcHOBHU Teopii R-inbTpiB ix Buan. RC-dinsrpu. AkTuBHI
RC-dinbrpu. ['pedinkoBi GpinpTpu.

17. Ilincunennst curHamniB. [lapamerpu 1 XapakTepUCTUKU MIACWIIOBaYa iX BUIU.
3BOPOTHI 3B’s13KU B mifcuitoBayax. Cta0unizalisi HAanpyru 1 CTpyMy.

18.Monynstis 1 netexktyBaHHs [lepeTBopeHHsT 4acToTH. ['eHepyBaHHsS TapMOHIYHUX
CUTHaJIB. YMOBH OalaHCy aMILTITY] 1 (pas.

19. Tpudaszna cucrema e.p.c. OCHOBHI cxemMu 3’€qHaHb B TpHU(PA3HUX KOJIAX.
CniBB1IHOIIIEHHS MiX JIHIMHUMH 1 (ha30BUMHU Hanpyramu. Po3paxyHok TpudazHux Kij.

20. AxTuBHA, peaKTUBHA 1 MOBHA MOTYXKHOCTi. BUMiproBaHHS MOTY>KHOCTI.

21. BusHaueHHS TeEpeXiHUX TMporeciB. BumyrneHi i BiIbHI CKJIQJ0BI CTPYMIB 1
Hampyr. 3akoHW KomyTaiii. AdjreOpusanis pIBHSHb JJIsI  BUIBHHUX  CTPYMIB.
XapaKkTepUCTUYHE PIBHSHHS.

22. KnacwdHuii MeTOA PO3PAaXyHKY NEPEXiTHUX TMPOIECIB I PI3HUX KOPEHIB
XapaKTEPUCTUYHOTO PIBHAHHS.

23. OmneparopHuil METOJ PO3pPaxyHKy mepexigaux nporecis. [leperBopenns Jlamnaca
1 300pakeHHst (Qynkmiii. 3akonn Oma 1 Kipxroda B omepariiinii  gopmi. Dopmyna
po3kiany. Inrerpan J{roamenst npy BUSHAUCHHS EPEXITHUX MPOIECIB.

24. TlepiomnuHi HECHHYCOiZadbHI CTPYMHU B JIHIWHUX EJICKTPUYHUX KojaxX. Psamu
®yp’e 1 Jlarpanxka. ['padoanamiTuunmnil METOJ BU3HAUCHHS rapMOHIK. Pe30HaHCHI siBUIIIA.
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