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EJIEKTPOEHEPI'ETHKA

AHOTALIA

MeToro BCTYITHOTO BHUIIPOOYBaHHS € B KOMIUIEKCHA INEpeBipKa 3HAHb BCTYIHHKIB, SIKi BOHHU
OTpUMAJId B PpE3yJIbTaTi BUBYCHHSA IMKIY AWCIHUIUIH, TNependadyeHuX OCBITHHO-TIPOdECiitHOO
OporpamMol0 1 HaBYAJIBHMMHU IUIAHAMH Ta BiJIOBITHOCTI OCBITHBO-KBaNi(iKaLIHOMY PpiBHIO
«0OakaaBpy.

BerynHuk noBHHEH POIEMOHCTPYBAaTH (yHIAaMEHTaNIbHI Ta MpodeciiiHo-OpieHTOBaHI YMiHHS
Ta 3HAHHS OO0 Y3araJlbHEHOTro 00’ €KTa IMparlll 1 37aTHICTh BUPIIIYBAaTH THIOBI IpodeciiiHi 3aBaaHHs,
nepeabdaveHi s BIAMOBIAHOTO PiBHS.

JloCImiTHUK TIOBMHEH BOJIOJITH HEOOXIIHMM CIEKTPOM BMIHb 1 HaBUKIB 3 IPOEKTYBAaHHS
eJIEKTPUYHUX YACTHH eJIEKTPUYHHUX CTAHI[IHM Ta MiACTaHIIH; eKcIuTyaTalii eNeKTpUYHOro 00JaHaHHs
CNEKTPUYHMX CTAHIIM Ta IiJICTaHIIi; PO3pOOKHM Ta BIPOBADKEHHS CHEPro30epiraroumx CHCTEM
EJIEKTPOINIOCTAaYaHHS BJIACHUX TOTPEO ENIeKTPOCTAHLINH 1 MiIIPUEMCTB; BUKOPUCTAHHS CyYaCHHX
iH(pOpMaLIHHUX TEXHOJOTM aBTOMAaTH3aIli YIIPAaBIiHHS Ta PEJICUHOTO 3aXUCTy EIEKTPUYHUX YaCTUH
CTaHIII{ Ta MiACTaHIIIMH.

[Tig yac MiATOTOBKMU IO BUIMPOOYBaHHS HEOOXIAHO 3BEPHYTHU yBary Ha Te, IO abiTypieHT
MTOBHHEH:

3HATH: OCHOBHU €JEKTPOTEXHIKH, €eKTPUYHMUX CTaHLIM Ta MiACTaHIIH, eNeKTPUYHUX MEPEK,
€JIEKTPONIOCTadYaHHS POMHUCIIOBHUX MIAPHEMCTB, PEIICHHOTO 3aXUCTY 1 aBTOMATHUKH,

BMITH: OOMpaTH €JIeMEHTH Ta OOJaJHaHHS EeJEKTPUYHOI YaCTUH eNeKTPUYHMX CTaHLiN Ta
MiACTaHIlI; BUKOPUCTOBYBATH KOMIT IOTEpPHY TEXHIKY JJII PO3paxyHKIB pEXKUMIB poOOTH
€JIEKTPUYHOI0 00JIaJIHAHHS; PO3PAXOBYBATH MapaMeTPU CUCTEM aBTOMATHU3aLlll Ta PeJIeHHOro 3aXucCTy.

Berynae ¢daxoBe BumpoOyBaHHS BKIIOYA€ 3MICT HOPMATUBHUX HABYAJIBHHUX JAUCIUIUIIH
npodeciifHoT MiIrOTOBKHU 1110 BKJIIOYAIOTh HACTYIIHI NPAaKTUYHOT HAIIPSIMU AisTTbHOCT BUITYCKHUKIB!

1. Enextpuyni cTaHIii Ta miacTaHIii
. EnextpomarsiTHi nepexiaHi nporecu
. EnmextponocrauanHs MpOMHUCIIOBHX MIAMIPUEMCTB Ta €HEPro30epeKeHHS
. OcHOBH penelHOro 3axXucTy Ta aBTOMaTUKH €HEProCUCTEM
. KabGenbHa TexHika
. TexHika BUCOKHX Hampyr
. AKyMyJIIOBaHHS €JIEKTPUYHOT €Heprii.

. BitpoBi yctaHOBKH,
. HaniiinicTe 1 AlarHocTHKa 001aJHAHHS

10 EnexTpoTexHiuHi MaTepiaiu

11. EnexTpuuHi CUCTEMH 1 MEpEXi

Oprani3aiiiss BCTyIIHOTO BHMIIPOOOBYBaHHs 3JIHCHIOETBCSA BIAMOBIAHO 10 [lonokeHHs mpo
npuiiManeHy Kowmicito HallloHaJbHOrO TEXHIYHOTO YHIBEPCUTETY «XapKiBChKHM MOMITEXHIYHUM
THCTUTYT».

O 03O L B~ Wi

3MICT [TPOI'PAMU

1. 3aranmpHi BiZOMOCTI MpPO BHUPOOJEHHS Ta CIOXKMBAaHHS EJIEKTPOEHEprii; TeHepaTopH,
KOMIIEHCATOpH, CHJIOBI TpaHc(opMaTopu 1 aBTOTpaHC(HOPMATOPH; CTPYMOIIPOBOAM, KOHTAKTHI
3’€[JHaHHS, 130JIATOPU; BHCOKOBOJIbTHI amapaTd pO3MOJAUIBHUX YCTAaHOBOK; TOJIOBHI CXE€MHU
CIeKTPUYHUX 3 €HaHb 1 CXEMH BIACHUX MOTped ENeKTPUYHUX CTaHLIA 1 MiACTaHIi; BHUOIp
€JIEKTPUYHUX amrapaTiB 1 CTPYMONPOBIJHUX YAaCTUH PO3MOJAUIBHUX YCTAaHOBOK; KOHCTPYKIIIT
PO3MOAUTPHUX YCTAHOBOK Ta KOMITOHOBKA €NEKTPUYHMX CTAHIIH 1 MiJCTaHIiN, ONEpaTUBHUMA CTPyM,
CHUCTEMHU BUMIPIOBaHHS, KOHTPOJIb, CUTHATI3aIlisl Ta YIIPABITIHHS.

2. 3aranbHi BiIOMOCTI O MEPEXiIHUX MpoLEecax B €IEKTPUUHUX cucTemax. [lepexigHuii mporec
y HalimpocTiUX TpU(a3HUX JIAHIIOrax MpH KOPOTKUX 3aMUKaHHAX. [IpakTH4HI METOAM PO3paxyHKY
CTpyMiB TpHu(a3HOTO KOPOTKOTO 3aMukaHHs. OCHOBHI IMOJIOKCHHSI B JOCIIKEHHI HECUMETPUIHHX
nepexigHux npoiecis. [lepeximquuii mpoiec y CHHXpOHHINA MalIuHi.
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3. 3arambHi 3a7ad4i  €JIEKTPONOCTA4YaHHS TPOMHUCIOBUX MIAMPUEMCTB, XapaKTEPUCTUKA
MIPOMHCIIOBUX CIOXHBauiB eJeKTpoeHeprii, I'padiku CHoXMBaHHSA EJIEKTPOCHEpPrii Ta eNEeKTPHYHi
HaBaHTXEHH:; BUOIp KIJIBKOCTI Ta MOTY>XKHOCTI TpaHChOpMaTOpiB Ha MignpueMcTBi; Bubip Hanpyru
EJIEKTPUYHUX CXEM 30BHIIIHBOTO Ta BHYTPIIIHHOTI'O €IEKTPONOCTAYaHHS MigIpueMCTBa; Po3paxyHok
CTPYMiB KOPOTKOTO 3aMHKaHHs Ta BHOIp BHCOKOBOJIETHOTO OOJaJHAHHS i BHCOKOBOJIbTHUX MEpEK
CHCTEMH elleKTpornocTauanHs; KommeHcarist peakTHBHOI MOTY>KHOCTI B CUCTEMaX eJIEKTPONOCTauYaHHs
MIPOMHCIIOBHX MiAnpueMcTB; EHeproszoepiraroui pexxuMu B cUCTeMax elekTporocradanHs; OOk Ta
BUMIPIOBaHHS PEKUMHHX ITapaMETPiB CUCTEMH €JIEKTPONOCTadYaHHs; SIKICTh eJIeKTPOCHEePrii.

4. Tlpu3HaveHHs, OCHOBHI ()YHKIIi Ta BUMOTH JIO PEICHHOTO 3aXHCTy i aBTOMAaTUKU. CXemu
3’e¢qHAHHS TpaHCPOpPMATOPIB CTpyMy Ta Hanpyr. Buam 3axucty IniHid. 3aXUCT TeHEpaTopiB Ta
TpanchopmaTopiB. 3aXWMCT IMIMH CTAHIIA Ta MiACTAHIIA. ABTOMAaTHYHE BKJIIOUEHHS PE3ECPBHOTO
KUBJICHHS. ABTOMaTHYHE TIOBTOPHE BKIIIOUEHHs. Pe3epByBaHHsI [Iii peieiHIX 3aXUCTIB Ta BAMHKAYiB

5. EnepromeHemkMeHT, SK HAyKOBO-TIPaKTHMYHA Ta iH(opMaliifHa IiaapHICT, lepapxudHa
CTPYKTypa YyTpaBIiHHSA €HEproeeKTUBHICTIO Ta 3aBIaHHS HA pPI3HUX piBHAX, BumMorm m0 3HaHbB
€HeproMeHe/KEPIB Ta €HEProayAUTOPiB Ta OOOB’S3KM €HeproMeHemKkepy. MeTo10Moris oprasizarii
C€HEPTOMEHEPKMEHTY Ha IiIIPUEMCTBI, MOHATTS MOHITOPHHTY, KyMYJSITHBHOI CyMH, HOpMali3aiii.
Oco0MMBOCTI €HEPreTUYHOro ayauTy, Horo etanu, po3podka BE3. 3B's130k Mixk eHeproeekTUBHICTIO
Ta EKOJIOTIE0.

6. JliarHOCTHKA TEXHIYHOTO CTaHY 130JIALIHHIX CHCTEM EJICKTPOCHEPTETHYHOTO 00JIa THAHHSI.

INEPEJIIK IMTAHBb BCTYITHOI'O BUIIPOBYBAHHA:
Hempaouyinni ma eionoentoeani oxcepena enepeii
EnextpoximiuHi akymynsitopu eHeprii. Tumnu 1 mpuHuun aii.
®i3uK0-XIMiUHI MPOLIECH B KHCIOTHUX aKyMYJIATOpax.
Tunu TenaoBUX aKyMyJISTOPIB.
JIiH1iH1 IHIYKTUBHI HAaKONM4YyBayl eHeprii. EHepris MarHiTHOTo MoJjs CojJeHoiaa.
TopoinanbHi iHAYKTHBHI Hakonu4yBayi eHeprii. Cxiaganus GopMysH Ui iHAyKTUBHOCTI
TOPOiABHOTO HAKOIMYYyBava 3 MPSIMOKYTHUMH BUTKAMHU.
€MHICHI eJeKTpUYHI HAKOITM4yBayi eHeprii.
MexaHiuH1 CTaTUYH1 HAKOMYyBayl €Heprii.
JluHaMi4HI MeXaH14H1 HAaKOUYyBayi eHeprii.
TenoBuil po3paxyHOK KOXKyXOTpyOUacToro TeriooOMiHHUKA.
10. I'ixpaBaiuHUi pO3paxyHOK KOXKYXOTpyOUacToro TeriooOMiHHUKA.
11. TenoBuii po3paxyHOK IUNIACTUHYATOTO TEMNIOOOMIHHUKA.
12. T'igpaBaiuHUi po3paxyHOK IJIACTUHYATOrO TEMI000MiHHHKA.
13. CoHsiuHa OHOKOHTYpHA HAarpiBHA YCTAaHOBKA.
14. KoHcTpyKuii 1 TUIIH Te€T10KOJIEKTOPIB.
15. Cxema migKITI0OUeHHS TeTTIO0OMIHHHKA J0 TETOMOIS, aKyMYJIITOPIB €HEPTii Ta HACOCHOTO
o0J1aTHaHHS.
16. TeopeTU4HI OCHOBHM METOJIY MipoTi3a.
17. KoHCTpyK1lis TepMETUYHOTO MiPOJII3HOTO PEAKTOPY Ul NepepoOKH MPOMHUCIOBUX BiIXO/IIB.
18. TeopeTn4Hi OCHOBH METOIy METAHOBOTO 30pO/IXKYBaHHSI OPTaHIYHUX BiJIXO/IB.
19. TexHonoriuna cxema 610ra30Bo1 YCTaHOBKH.
20. [MpuHIMT 1ii Ta BapiaHTH KOHCTPYKIIT MPHIIMBHUX €JIEKTPOCTAHITIH.
21. TennoBuii HacoC 1 HOro BUKOPUCTaHHS B BIJTHOBJIIOBaHii eHEpreTull.
22. Eneprernununii 6ananc 3emui.
23. XapaKTepUCTUKU COHSYHOTO BUITPOMiIHIOBAHHS.
24. ENeKTpuYHHA po3paxyHOK €MHICHOTO HaKOMMYyBaya €HEPrii.
25. I'impoakymytioroua eneKTpOCTaHIIis.
26. Tuny MaxOBUKIB TMHAMIYHMX MEXaHIYHUX HAKOMTMYYBayiB €HEPTii.
27. BumiproBauss nudepeniiinoi repmo-EPC HaniBOpoBiAHUKIB 1 METAaIIIB.
28. I'eoTepmanibHa eHepris 1 il BAKOPUCTAHHS.
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29. 3aranpHa XapaKTEPHUCTHKA BITPOTEHEPATOPIB, IX THUIIH Ta iX BUKOPHUCTAHHS.

30. BukopucranHs eHeprii OKeaHIYHUX XBHIIb. BapiaHTH KOHCTPYKIiN IepEeTBOPIOBAYIB €HEeprii
XBHJIb.

31. Meroau i ciocoOwu repenadi TemI0oBOi EHEprii.

32. PiBHSIHHS CTaHy i€aJIbHOTO ra3y 1 Horo 3B’s30K 13 3akoHaMmu boiins - Mapiorra, [llapas u
I'eii-JIroccaxa.

33. OCHOBHI TepMOJIMHAMIYHI MPOIECH 17IeaTbHUX T'a3iB.

34. CratucTuyHe MOBOKEHHS TapaMeTpiB YACTUHOK ifeanbHoro razy. Posmonin Makcsenia

35. JludepeniiaabHi piBHAHHS TEPMOIMHAMIKH.

36. OcHOBH Teopii MoIOGHOCTI Ta MOAETIOBAHHS MPOIECIB TEIUIOBIAIaYi.

37. KopoHHHi1 po3psi/ Ha JIIHISX MepeaBaHHs eJeKTpoeHeprii. BruiuB piBHS Hanpyru Ha
e(eKTHBHICT NIepeIaBaHHs CHEPrii.

38. biMckaBKO3aXUCT €IEKTPOCHEPTETUYHUX 00’ EKTIB.

39. KomyTarniiiHi eJ1eKTpuyHi anapary.

40. OcHOBHI BUY IIOMHJIOK ITPY BUMIPIOBAHHI.

Texnixka ma enekmpogizuka 6ucokux Hanpyz

YucaoBi XapakKTepUCTUKU BUIIAJIKOBUX BEJIMYUH.

MeToau TiarHOCTUKH €ICKTPHYHOT 13011111

Metoau BU3HAYEHHS MiCLlb OLIKOJKEHHS CHJIOBUX €JIEKTPUYHUX KaOeliB.

BuMiproBaHHsI €MHOCTI 1 TaHT€HCA KyTa JICJIEKTPHYHHUX BTPAT 32 JOIMOMOT0I0 MOCTa 3MiHHOTO

CTpyMy.

XapaKkTepUCTUKH 13071111, 0 BIUIMBAIOTH HA PIBEHD JiCIEKTPUYHUX BTpPAT.

Bunu nonsipusanii AieneKTpUKIB y €NEKTPUIHOMY MOJII.

CrannapTU30BaHMi METO/ BU3HAYCHHS EIEKTPHYHOI MIITHOCTI PIAKHX /Ti€IEKTPHUKIB.

€MHICHI MOAITBHUKM HanpyTu. [IpuHImMN 1ii, ramy3i 3aCTOCYBaHHs, pO3paXyHKOBE BU3SHAYECHHS

€JIEKTPUYHUX TTapaMeTpiB

ITosic PoroBcbkoro. BumiproBaHHS iMITyJIbCHUX TOKIB 3a JIONIOMOTOI0 10sicy Porocbkoro.

BumiproBaHHs 1HIyKI1i 3MIHHOT'O MarHiTHOTO MOJIs 32 JIOOMOT'O0 1HAYKI[IITHOTO

MIepEeTBOPIOBAYA.

I'enepaTop iMIyJbCIB HAIPYTH 3a cxemor Mapkca.

OCHOBHI cXeMH JJIs OTPUMaHHS MOCTIHHOT BUCOKOI HANPyTH.

3apsIH1 IPUCTPOi EMHICHUX HAarpoMaJKyBauiB eHeprii. TUIoB1 cxemMH i 0cOOIMBOCTI 1X

3aCTOCYBaHH.

I"on10BHI MoON0KEHHS Teopii y1apHOi 10H13allli. Y MOBY BUHUKHEHHSI €JIEKTPOHHUX JIaBUH.

DeHOMEHOIOTIYHUI OMUC MPOIIECY CTPUMEPHOTO PO3PSIY.

Teopist BUHUKHEHHS 1 CTYNIHYAaTOro IPOCyBaHHs OIMCKaBKU. [ 0JI0BHI eTanu po3BUTKY

OJMCKaBKH.

3axucT Big yaapy OiMcKaBOK. 30HH 3aXUCTy. ['0JOBHI XapaKTEepUCTHKU CTPYMYy OJIMCKAaBKH.

MarniTHo-imMmynbcHa 00poOka MartepianiB. [IpuHIMI Aif MarHITHO-IMITYJIBCHOT YCTAHOBKH.

@Di3u4HI POIIECH 1 OCHOBHI CITIBB1THOIIICHHSI.

Buay TexHOIOTIYHMX onepariiif Ta KOHCTPYKIT 1HIYKTOPIB JUIsi MAarHITHO-IMITYJIbCHOT 00OpOOKH

METaJliB.

OCHOBHI piIBHSIHHS €JIEKTPOMArHiTHOTO 1ot (piBHAHHSA MakcBesia) B AudepeHIianbHii Ta

IHTerpalibHIN PopMax.

OCHOBHI METOJI PO3PAXYHKY €JIEKTPOCTATUYHUX MOJIIB.

[ToBepxHeBuit egekT Ta epeKT OIM3BKOCTI B CUCTEMI ITPOBITHUKIB 31 3MIHHUMU CTPyMamH.

Busin ¢popmynu 4acoBoi 3a1€KHOCTI CTpyMy IIPH PO3psil KOHAEHCATOpa Ha MOCIiI0BHO 3’ €/THaHI

PE3UCTOP Ta IHAYKTHBHICTb.

3akoH moaiOHOCTI ra30BOro po3psny (3akoH [lamena).

CranmapTu3oBaHi (OpMHU IPO30BOTO IMITYJIECY CTPYMY 1 HAPYTH.

lonizaniitHuii MexaHi3M eIeKTPUYHOTO CTapiHHS BUCOKOBOJIBTHOI 130u1A1ii. YacTKOBI po3psiau.

BUHUKHEHHS JEHIPUTIB.
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3a3zeMiTtoBayil €JIeKTPOyCTaHOBOK. [Ipr3HadeHHs, TOJOBHI BUMOTH, TUIIOB1 KOHCTPYKIIIi.
KoncTpykuii cexIiii CuIoBUX €IeKTPUYHUX KOHAeHcaTopiB. KoHeHcaTopHa 130711is1.
KoHcTpykiii critoBUX KaOemiB 1 eIeKTPUYHI MaTepialiv 10 3aCTOCOBYIOTHCS JJISI BATOTOBJICHHS.
Konctpykuii BUnpodyBaibHUX TpaHCHOPMATOPIB.

["onoBHI THUTI TEHEPATOPIB IMITYJIHCIB CTPYMY.

OnunapHa Ta nojBiitHa hopMyrodi JTiHIi HAIpPyTH.

[IpuHnum aii cripaabHOTO reHepaTopa IMITyJIbCiB HAIIPYTH.

EnexrpomarnitHa cyMicHicTh TexHIYHUX 3ac00iB (EMC). I'010BHI Tpo0IeMH 10 BUPIIIYIOTHCS Ta
Meroau BurnpoOyBanb Ha EMC.

EdexT nonspHOCTI pH €1eKTPUYIHOMY PO3PAIl Y Ta30BUX MPOMIKKAX 3 HEOIHOPIAHUM
PO3MOALIOM €JIEKTPUYHOIO TOJISL.

KpaiioBuii epekT y BUCOKOBOJIBTHUX 130JISIIHIX KOHCTPYKITiAX. MeToau nocnabyieHHs Ail
KpailoBoro egexry.

Po3psin y3moBsx moBepxHi i3omsTopa. OCHOBHI BHIU TIOBEPXHEBOTO PO3PAIY.

BucokoBoIBTHUI KOHIEHCATOPHUH BBiJ. 3arajqbHuil onuc KOHCTpYKIii. KoopauHnartis 1305sii.
O06’emMHHUI Ta TOBEPXHEBUH OIip eIEKTPUYHOI 130J111ii. BUMiptoBaHHs O1opy 13011,
BumiproBaHHs iMITyIbCHUX CTPYMIB 3a JOIIOMOTOI0 MaJIOIHAYKTUBHOTO IIyHTa. BapianTu
KOHCTPYKIIii MAJIOTHIYKTHBHOTO IIIyHTA.

di3u4He MOAETIOBAHHS €JIEKTPOCTATUYHUX MOJIIB Ha eJIEKTPOIPOBIAHOMY Marepi Ta y
eJIEKTPONITUYHIN BaHHI. MOJIenb 17151 BU3HAYCHHS PO3IOALTY MOTeHIIIaly i moOya0BU
EKBINIOTEHIIHUX JIIHIN.
Enepeemuunuit meneorcmenm ma enepzoedhekmueHi mexuonozii

1. BB mapameTpiB SIKOCTI €JIEKTPUYHOI €Heprii Ha BTpaTH B Mepexkax eJIeKTPONOCTayaHHS.
Jlxepena reHepyBaHHS BUIIMX TapMOHIK B MEpEXY eJeKTporocTadaHHs. Mertoam Ta 3aco0u
3HWKEHHS HETaTUBHOT'O BIUTUBY BUIIMX FaPMOHIK Ha MEPEXY €IEKTPONOCTauyaHHs.

2. SIKICTb eNEeKTPUYHOI eHeprii. 3HWKEHHS BTpAT €JIEKTPOCHEPTii 32 paxyHOK IiIBUILIEHHS SIKOCTI
ellekTpoeHeprii. Meroau Ta 3acoOM MiABMIIEHHS SKOCTI EJNEKTPUYHOI €Heprii B Mepexax
€JIEKTPONIOCTaYaHHS.

3. XapakTtepHi npuiimaui enekrpoeHeprii. OCHOBHI MapaMeTpH, iX XapakrepucTuku. OcoOImuBoCTI
poOOTH OKpEMUX BU/IB €JIEKTPONPUHMAYiB.

4. Tpadiku HaBaHTaXEHHS 1 MOKa3HMKH, AKI IX XapakTepusyloTb. Brums ¢opmu rpadika
HAaBaHTa)XEHHsS Ha INpolec TIepenadl eynekTpoeHeprii 1 i1 BTpaTu. 3acoOu, BXKHBaHI B
eHeprocucTeMax Jijisi BUpiBHIOBaHHS rpadikiB HABaHTaXKEHHS.

5. Meroau 1 3acobu BHpIBHIOBaHHS TpadikiB HaBaHTa)KE€HHs eHeprocucreM. llpuHuunum
(YHKIIOHYBaHHSI.

6. ABTOMaTH30BaH1 CUCTEMH OOJIIKY 1 KOHTPOJIIO CIIOKMBAHHS €JIEKTPOCHEPTrii Ha MPOMUCIOBUX
MiITPUEMCTBAX. Ix wmicme B cucremi TiIBHICHHS e(EeKTUBHOCTI BUKOPHCTOBYBaHHS
eHepropecypciB. OCHOBHI KOMIIOHEHTH TaKUX CHCTEM.

7. Cmocobu KepyBaHHS cucTeMamMHu  ocBiTieHHs.  [lyckoperymroBaibHa — amaparypa:
XapaKTepUCTHKA, OCOOJMBOCTI 3acTOCyBaHHSA. Po3paxyHOK (MeToAuKa pO3paxyHKy) €KOHOMIi
eJIEKTPOeHeprii B JIIOYMX CHUCTEMax OCBITIEHHS NpuMinieHb. OpraHizamiiiHo-eKcIuTyaTariiti
3aX0/H MABUIICHHS €HEeProe()eKTUBHOCTI CUCTEM OCBITIICHHS.

8. CrpykTypa OamaHcy enekTpoeHeprii. BU3HaueHHS TEXHOJIOTIYHHMX BTpaT €JIeKTPOEHEeprii B
CUCTEMax eJEeKTpONOoCTayaHHs. 3axoqu IMIJBUIICHHS TEXHIYHOIO pIiBHA Ta 3a0e3nedeHHs
ONTUMAJIbHUX EKCIUTyaTalliiHUX peXUMIB POOOTH €IEKTPOMEPEXK.

9. BuzHaueHHs BTpaT MOTY>KHOCTI 1 €IEKTPOEHEPrii B CUCTEMI €JIEKTPOIIOCTaYaHHS TPOMHUCIOBHUX
niAnpueMcTB. Bu3HaueHHs €KBIBAJICHTHUX OMOPIB 1 iX BXKUBAHHS B PO3paxyHKax BTpaT.

10. dopmyBaHHS OIJIaTH 3a TEPETIKAHHS PEAKTUBHOI TMOTY)XHOCTI HAa TPOMHUCIOBUX
mignpueMcTBaXx. HambaBkM 10 OIUlaTd 3a HEJOCTATHE OCHAIICHHS 3aco0amMu  KOMIICHcAIlil
PEaKTUBHOI MOTYXHOCTI. CTUMYJIIOBAHHS HIANPUEMCTB JI0 3MEHIIECHHS CHOXXUBaHHS PEAKTHBHOI
MOTY>KHOCTI.
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11. BusHaueHHs BTpaT TOTYXHOCTI 1 €JEKTPOCHEPrii B EJIEeKTPOJABUTYHAX 3 TOCTIHHUM
HaBaHTaXeHHAM. CriocoOu 3MeHIIeHHS BTpaT 1 30UIbIICHHS €()EeKTUBHOCTI BUKOPHUCTOBYBaHHS
€HEPropecypciB.

12. CknamanHHsi eJeKTpoOallaHCy Ha MPOMHUCIOBOMY MianpueMcTBi. OCHOBHI CTaTTi BUTpATH
enekTpoeneprii. [lim ckimaganHs enekTpoOanaHCy 1 3axojy, IO PO3POOJISIOTHCS 3a HACIIIKaMH
JIOCIIJKEHHS.

13. OcHOBHI 3ax0M, BXXHMBaHI Ha IPOMHCIOBHUX MIJIPUEMCTBAX 3 METOI 3MEHIIEHHS BTpar
MOTY>KHOCTI 1 eHeprii.

14. Brpatu moTy»HOCTI 1 eHeprii B ciiioBuX TpaHchopmaTopax. Criocodu iX 3MeHIIeHHs. BrpaTu
aKTUBHOI 1 peaKTUBHOI HOTY>KHOCTI.

15. Opranizamiiini Ta eKCIUTyaTariiiHi 3axoy IMJABUIICHHS EHEeProe(eKTUBHOCTI CHUCTEM
MOoCTayaHHS PiAMHU (HACOCHUX YCTAHOBOK). BH3HAuUeHHS MOTEHIIAly €KOHOMIl eJIeKTPHUYHOL
€Heprii py peryJiroBaHHI MBUIKOCTI o0epTaHHs Hacoca. CriocoOu 3MEHIIEHHS BTpAT HAmopy y
TpyOOIIPOBOJIaX HACOCHHUX YCTAHOBKAX.

16. OpranizaimiiiHo-eKCIUTyaTalliiHi  3aXOAM MIABUIICHHA €HEproe(eKTHUBHOCTI  CHCTEM
BeHTH M. CriocoOM 3MEHIIEHHS BTpAT €HEPrii MpH TPaHCIOPTYBAaHHI MOBITPS y CHUCTEMax
BEHTUIALII.

17. OpranizaniiiHi Ta eKCIUTyaTamiiHI 3ax0J IJIBUIICHHS E€HEProeeKTHBHOCTI CHUCTEM
TeHEepYBaHHs CTHCHEHOro MOBITps. BrumB oO0poOKM Ta MiATOTOBKM CTHCHEHOTO IOBITPS Ha
e(pEeKTHBHICTb POOOTH KOMIIPECOPHUX YCTAaHOBOK. BIIMB THCKY Ta BHUTOKIB TMOBITpS B
PO3MOILIBYIN MEpeXi Ha BTPATH €IEKTPUYHOI €Heprii B KOMIPECOPHUX YCTaHOBKaX. SIki 3acoOu
3HIKCHHSI BUTPAT €JICKTPOCHEPTil Y KOMIIPECOPHUX YCTaHOBKAX.

18. IlimBumieHHs  e(QEKTMBHOCTI  BUKOPUCTAHHS  €JIEKTPOCHEPrii  eJeKTPONPUBOJAMM:
XapaKTepUCTHKA CIIOCO0IB, 00JIACTh 3aCTOCYBaHHS. Bu3HaueHHs pe:KuMy HallOUIbII e(heKTUBHOTO
NEPETBOPEHHsI €Heprii Mmpu poOOTI eNeKTpoJBUTYyHA. BH3Ha4deHHs NOTEHLIady eKOHOMIi
€JIEKTPUYHOI €Heprii IpU peryJtoBaHHI IIBUIKOCTI 00epTaHHS €JIEeKTPOABUTYHA.

19. IIpsimuii Ta 3BOPOTHUI OanaHCcH, B UOMY iX pi3HULS.

20. Buau enextpo3BaproBaHHs. BU3HaueHHS MUTOMMX BUTpAT €HEPrii MpU €JIEKTPO3BapIOBaHHI.
TexHosnoriuHi 3axoau MiJBUIIEHHS eHeproe(eKkTHBHOCTI 3BaproBaHHs. OprasizauiiHo-
eKCIUTyaTaliiHl 3aX0/I MMiIBUILIEHHS eHeproe()eKTUBHOCTI 3BAPIOBAHHS.

21. Hnsxu nmigsuinenns KK rermorenepatopis.

22. Pexumu poOOTH JYyroBUX CTaJCIUIABHIBHUX TIe4Yeid. Bu3HaueHHS MUTOMUX BUTpAT
eJIeKTpoeHeprii Ha BUILIaBKY cTaiii. CriocoOu 3MEHIIEHHs BTPAT TEIJIOBOI Ta €JIeKTPUYHOT eHeprii
B JYTOBUX CTaJeIUIaBWIBHUX Tevyax. OpranizamiifHi Ta eKCIUTyaTallliHl 3aXOoJu ITABUIICHHS
€Heproe(peKTUBHOCTI JyTOBUX CTAJICIUIABUIBHUX MEYEH.

23. Ilpunuun poOOTH, KOHCTPYKTUBHI €JIEMEHTHU Ta 00JacTh 3aCTOCYBaHHS TEIJIOBUX HACOCIB.
IIporniecu mepeTBOpeHHsl €Heprii B TemoBMX Hacocax. OprasizamiiHo-eKcIuTyaTaliiHl 3aX01u
M1JBUIIEHHS €HeProepeKTUBHOCTI TEIJIOBUX HACOCIB.

24.CucteMa KOHTpPOJIIO 1 IUIaHYBaHHA, SK e(EKTUBHUHM 3acid miABUIIEHHA e(QEeKTHUBHOCTI
BUKOPHUCTOBYBaHHS eHepropecypcis. 301p iHpopMarllii, BU3SHAUEHHSI HOPM CIIOKUBaHHS, KOHTPOJIb
HaJ1 iX JOTPUMAaHHSIM, BXKUBaHHS 3aX0/IiB 3@ HACIIJIKAMU KOHTPOJIIO.

25. EHeproemMHiCTh, BUIU €HEPrOEMHOCTI Ta iX OIlIHKA.

26. KomruiekcHe BUpOOJIEHHS TEIUIOBOI 1 enekTpuuHoi eHeprii. IlepeBaru 1 Henosiku. OCHOBHI
YHHHUKY, 1[0 BU3HAYAIOTh JAOIIbHICTh BXKUBAaHHS.

27. CrnigbHe BUPOOHMUTBO ENEKTPUYHOI Ta TEIMJIOBOI €Heprii, y YoMy IepeBard CHUIbHOTO
BUpPOOHUITBA BiI OKpemMux. Buaum koreHepauiiiHux ycraHoBok. KoedimieHT kopucHoi il
BUKOpUCTaHHA nannBa. OOMEKEHHS B 3aCTOCYBaHHI KOT€HEPAIliiHUX YCTaHOBOK.

28. Buayu cucteM KOMOIHOBAHOTO BHPOOJIEHHS TEMIOBOI i eNeKTPUYHOi eHeprii. IX mopiBHANbHA
xapakTtepuctuka. O6macti BxuBaHHA. CriocoOu 301bIIeHHs KoedillieHTa KOPUCHOT Aii.

29. lllnaxu migBUIEHHS eHeproe(EeKTUBHOCTI B Oy IIBHUIITBI.

30. Kpurepii eHeproOesmnekn mAepxaBu. Y YOMYy PI3HHUIS MIDK €HEProOe3neKkorw Ta
eHeproue3anexHicTio. OCHOBHI 3acaau €Bponeicbkoi Xaprii.



31. BropuHH1 eHepreTuyH1 pecypcH, iX OIliHKa.
32. OcCHOBHI HampsiMH MiABHIICHHA €(QEKTHBHOCTI BHUPOOJICHHS, PO3MOIUTY 1 CHOXHBAHHS
€JICKTPOCHEPTi.

Enexkmpuuni cmanuyii

1.IlpakTu4Hi METOAM PpO3PaXxyHKy CTpyMiB TpHU(]a3HOro KOpPOTKOro 3aMHUKaHHS. Bruius
HABaHTAXCHHA 1 ABTOMAaTHYHUX PETYyJISATOPIB HANPYTHM Ha BEJIWYMHY CTPYMiB KOPOTKOIO
3aMUKaHHS.

2.MeTo CUMETPUYHHX CKJIAJIOBHX MPH PO3PAXyHKY CTPYMIB 1 HAIIPYT HECUMETPUYHUX KOPOTKHX
3aMUKaHb.

3.BUCOKOBOIBTHI BUMHKAYi: BU3HAUCHHS, IPU3HAUCHHS, BAMOTH, YMOBH BHOODY.

4.0Oco0auBOCTI TEpeBipKM Ha TEPMIUHY 1 JMHAMIYHY CTIMKICTh 1O [ii CTPyMiB KOPOTKOTO
3aMUKaHHS araparis, IIUH 1 KaOeliB.

5.[Ipu3nayenHs1, OCHOBHI (DYHKIIIT 1 BUU CHCTEM 30y KEHHS CHHXPOHHUX MAIIHH.

6.CxeMH pO3MOAUIHPHUX MPHUCTPOIB BUIIOI Hampyrd. Bumoru, BUaM, 0COOIMBOCTI 1 MOPIBHAHHA
CXeM 0 €KOHOMIYHOCTI1, Ha{IHHOCTI, THYYKOCTI 1 0COOJIMBOCTSIM €KCILTyaTaIlii.

7.0OnepatuBHH CTpyM. Buan, 0co0IMBOCTI KOXKHOTO BUY. | aimy3b 3acTOCyBaHHS.

8.KopoTki 3aMHMKaHHS B €JIEKTPUYHUX YCTaHOBKaX. Bu3HaueHHs, BUIU, IPUYMHY 1 HACHIJIKH K.3.

9.IlepBuHHI BUMipIOBaJIbHI TpaHchopMaTopu CTpyMy. BusHaueHHs, MpU3HAYEHHS, KOHCTPYKIIis,
JpKepesia MorpilliHOCTeH, KJIacu TOYHOCTI.

10. [lepBuHHI  BUMIpIOBaNbHI  TpaHCHOPMATOPH  HANPYrH. Bu3HaueHHs, MNPHU3HAYCHHS,
KOHCTPYKLis, JKeperna NOXUOOK, KJIacu TOYHOCTI.

11.Ta30-macnsiHa ~ cHCTeMa CHHXPOHHUX TEHEparopiB, IO TNPAIIOIOTh 3  BOJHEBHM
OXOJIO/PKYBaHHSIM.

12. Cunosi Tpancopmaropu (aBroTpanchopMaTopH): THIIH, OCHOBHI ITapaMeTpH, XapaKTePUCTUKA
PEKUMIB IOMYCTUMHUX HaBaHTaKEHb 1 IEPEBAHTAKEHb.

13. OcHOBHI XapaKTePUCTUKA CHHXPOHHOTO TeHepaTopa, M0 TPAIO€ 3 CHHXPOHHOK a0o
HECHMHXPOHHOIO IBUJKICTIO yepe3 omnip Z abo X Ha IIMHU HE3MIHHOI HalpyTH.

14. PexxuM rpynoBOoro camo3almyckKy eJIeKTpOoABUTYHIB BiacHuX norped 6 kB TEC: Bu3HaueHHs,
NPUYMHU TOPYLICHHS €JIEKTPONOCTauyaHHsl, CKJIa/l €IeKTPOABUTYHIB.

15. PexxuM TpymoBOro caMmo3anycKy —€JIeKTpOABUIYHIB BiaacHux notped 6kB  TEC:
XapaKTepUCTHKA MPOLECIB, 1110 BiAOYBarOThCS NMPH TPYNOBOMY BHOITY 1 caMO3aIycKy; KpuTepii
OI[IHKM YCHIITHOCTI CaMO3aIycCKy.

16. CucteMu OXOJO/UKYBaHHsS CHIJIOBUX TpaHcpopmaropiB. Buau, npusHaueHHs, 0coOIMBOCTI
3aCTOCYBaHHI.

17. IlepexigHi mpouecu npu TpudazHOMY KOPOTKOMY 3aMHKaHHI B HEpO3Taly>KEHOMY KOJIi, II0
KUBJIATHCS BIJ IIMH HE3MIHHOI Hampyrd 1 BiJ TeHepaTopa OOMEXeHOi MOTY>KHOCTi, 3a
HasBHOCTI 1 3a BIJICYTHOCTI Y HUX aBTOMaTUYHHUX PETyJIATOPIB 30y PKEHHS.

18. locmipkeHHsT CTAaTHYHOI CTIHKOCTI HAWIIPOCTIIIOI HEPETYIHOBAHOT CHCTEMH METOJIOM MaJIiX
KOJIMBaHb. Buin nmopyIeHHs cTaTUYHOI CTIHKOCTI.

19. Meronu JOCHI/DKCHHST JIMHAMIYHOI  CTIMKOCTI. AHANI3 JHHAMIYHOI CTIHKOCTI  TIpH
HECUMETPUYHOMY KOPOTKOMY 3aMUKaHHI. 3aX0/11 10 30epeXeHHIO AUHAMIUYHOT CTIHKOCTI.

20. JlafiTe BU3HAYCHHS TEPMiHY «KOCQIIIEHT MOTYKHOCTI». Ha3BiTh 3aX0Jy MO0 MiIBUIICHHS
KoeiIieHTa MOTYX HOCTI.

21. SIxi xaTeropii eneKTpONpHiiMadiB 3 MOTIISAY 3a0€3MeYeHHs X HAIHHOTO eIeKTPOIIOCTaYaHHs
Bu 3naere? Ski nmpuiimadi BigHOCAThCS 10 1 kareropii?

22. SIki enmeMeHTHM CHCTEeMH eJIEKTPONOCTAa4YaHHS BIHOCATH JO CHCTEMH BHYTPIIIHBOTO
€JIEKTPONOCTa4aHHA? Hagenits MIPUKIAT panianbHOl CXeMU BHYTPIIIHBOTO
€JICKTPOIIOCTaYaHHs ISl KUBJICHHS CIIOKHBadiB 1-ii kateropii 0e3 cropyau po3moauTbuoro
MPUCTPOIO.

23. [lepepaxyiiTe OCHOBHI METOIM BU3HAUYEHHS PO3paXyHKOBOI'O HaBaHTa)KEHHs. B yomy mosmsrae
CYTh METOJly BU3HAYCHHS PO3PaXyHKOBOTO HaBAaHTAXKEHHS 32 CTATUCTUYHUM METOJIOM?
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24. SIxki cxemMH ojep)Kald Has3By «MarictpaibHi»? [lpuBeniTh NpuKIag MaricTpajibHOI CXEMH
BHYTPIIIHBOTO €JIEKTPOIIOCTAYaHHs JIJIs )KUBJICHHS CIIOKHMBAYiB 3-i1 Kareropii.

25. SIxki cxemHm ojep)Kaau Ha3By «pamianpHi»? I[lpuBemiTh MNpUKIAL Takoi CXeMH IS
€JIEKTPONIOCTauYaHHs CIIOKMBAaviB 3-i KaTeropii.

26. Slka cxeMma €JEeKTpONOCTa4aHHs IPOMHUCIIOBOIO MIANPUEMCTBA OJepXajla Ha3By CXEMHU
«TIIUO0KOT0 BBOAY»?

27. OCHOBHI BWJM TPUCTPOIB PEKUMHOI aBTOMATHKU JJIi TMIATPUMKHA OCHOBHHUX TIapaMeTpiB
cucreM. [Ipr3HaueHHs, KOPOTKA XapaKTEePUCTHKA.

28. OCHOBHI BUJM MPHUCTPOIB aBTOMAaTUYHOI'O MOBTOPHOrO BKJItOYEHHA. IIpu3HadyeHHs 1 NpuHIMIT
i,

29. Peneitnuii 3aXyCT: BU3HAYCHHS, IPU3HAYCHHS, BUMOTH JI0 TIPUCTPOiB P3.

30. IlepepaxyiiTe MpUCTPOI aBTOMATH3AII CHCTEM eleKTporocradyaHHs. [IosSCHITh MpU3HAYCHHS
IPUCTPOIO ABTOMATUYHOI'O YaCTOTHOI'O PO3BAHTAKEHHS.

31. [Ipu3HaueHHs i NPUHIUIA BUKOHAHHS IPUCTPOIB aBTOMAaTUYHOTO BKIIFOUCHHS PE3EPBY.

Enekmpuuni cucmemu i meperci

1. TexHONMOTIYHI 1 KOHCTPYKTHUBHI XapaKTEPUCTUKNA OCHOBHHUX €JIEMEHTIB EJICKTPUUYHUX CHCTEM

(xepena 1 CrioXkKMBayi aKTUBHOI 1 peaKTUBHOI MOTYKHOCTI, €JIEKTPUYHI MEPEexi).

2. XapakTepucTHKa LUIeHd 1 OCOOMMBOCTEH aHANi3y CTAIMX PEKUMIB EICKTPUYHUX CHUCTEM i

Mepex. OCHOBHI IONYIIEHHS 1 HAIPSIMU PIllICHHS.

3.CraThuHi XapaKTEPUCTUKHU €JIEMEHTIB 1 MJICUCTEM EJIEKTPHYHUX CHCTEM 1 MEPEX.

4. Tlapamerpu 1 cXeMH 3aMIlICHHS €JEMEHTIB EICKTPUYHUX CHUCTEeM 1 Mepex (JIiHii,

TpaHchopMaTopu i aBTOTpaHCPOPMATOPH, JDKEpesa KUBJICHHS, HABAHTAXKCHHS, KOMIICHCYIOUH

MIPUCTPOI).

5. Ckiactd anropuTM aHamily peXHMiB pPO3IMKHEHHX (pajiaibHa, MaricTpaibHa, CKIIATHO

3aMKHEHa) eJIEKTPUYHUX MEPEK.

6. CkiacTH alropuTM aHallizy pPEeXUMIB HPOCTUX 3aMKHEHHMX (KIJbIIEBa, 3 JIBOCTOPOHHIM

KUBIICHHSIM) EIIEKTPUYHIX MEPEK.

7. CkjacTu ajnropuTM aHalizy peXHUMIB CKIaJHO 3aMKHEHHMX EJEKTPUYHUX MEpPEeX OJIHUM 3

METO/JIIB: TepeTBOpeHHs (TpaHcdirypailii), HakIaJeHHs, KOHTYPHUX pIBHSAHb (TOTY>KHOCTEM),

BY3JIOBUX HaNpyT, PO3ILEIUICHHS €JIeKTPUYHOT MEpexi.

8. CkjacTH anropuT™M CHIJIBHOTO aHali3y pEeXUMIB EJIEKTPUYHHX MEPEX JEKUIbKOX

HOMIHAJIbHUX HAIPYT.

9. Cknactu ajaropuTM 3acTOCYBAaHHS METOJy CHCTEMAaTHM30BaHOrO Minbopy s OOJIKY

HEJTIHEHHOCT1 XapaKTepPUCTHK €JIEMEHTIB €eKTPUUHUX CHUCTEM.

10. XapakTepucTuka METH, 3MICTy 1 OCHOBHMX €TalliB NMPOEKTYBaHHS €JIEKTPUUYHUX CHUCTEM 1

MepeX: METOAMKA TEXHIKO-€KOHOMIYHHUX PO3PaxyHKIB.

11. CxylacT airopuT™M BH3HAU€HHS BTpAaT TMOTYXXHOCTI 1 eJeKTpoeHeprii, BHUTpaT Ha

BiJIIIKOyBaHHS BTPAT B €JIEMEHTAX €JICKTPUIHHUX CUCTEM 1 MEPEK.

12. Jlatu XapakTEepUCTHKY, CKJIACTH aJTOPUTM BHM3HAYEHHS OJHOTO 3 HACTYMHHUX TEXHIKO-

€KOHOMIYHUX MOKa3HUKIB: KaliTallbHI BKJIaJIeHHS, IIIOPIUHI eKCIUTyaTalliiiHl BUTPATH, BTPATH BiJ

MOPYILIEHHS €JIeKTPOIOCTaYaHHs, MPHUBEACHI BUTPATH, COOIBApTICTh Iepeaadl eleKTpoeHeprii

€JIEKTPUYHUX CUCTEM 1 MEPEXK.

13. BusHayeHHs NMOTpeOM B EJNEKTPOEHEPrii; CTPYKTypa HABAaHTAXXEHHS y BY3JIOBUX TOYKaxX

CHCTEMHU, PO3paXyHKOBE HaBaHTAKEHHS 1€pAPXIUHUX PIBHAX CHCTEMHU.

14. HomiHanbHOI HAPYTH €JIEMEHTIB €JIeKTPUUYHOI CUCTEMHU.

15. Bubip cxem noOymoBu enekTpuuyHux wmepex, cxeM PII TIC; Bu3HayeHHS HOMIHAJIBHOT

MOTY>KHOCTI 1 KilbKoCTi TpanchopmaTopis Ha I1C.

16. CxiacT anropuT™ OLIHKM HAJAIMHOCTI cXeM 00y I0BU €NEKTPUYHIX MEPEK.

17. Metoau BUOOpPY 1 TMEpeBIpKH TMEPETHUHIB TPOBIIHHMKIB €JIEMEHTIB EIEKTPUYHOI MEpexi

(pI3HOTO KOHCTPYKTHBHOTO BHKOHAaHHS 1 II0 BHKOPHCTOBYIOTHCS TPU PI3HUX HOMIHAJIBHHUX

Harpyrax).

18. Ckmactu anroput™m BHOOpPY 1 PO3MOAUIM DPETYJIIOIOYMX 1 KOMIICHCYIOUHMX THPUCTPOIB B
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eJIEKTPUYHHUX CHCTEMaX.

19. Po6oui pexumMu eNeKTPUIHUX CUCTEM 1 MEpEX; OalaHCH aKTUBHOI 1 peaKTHBHOI, OTY>KHOCTI,
eHeprii.

20. BrmuB SIKOCTI €NEeKTpOeHeprii Ha poOOTy €JIEeMEHTIB ENeKTPUYHHUX CHUCTEM 1 Mepex;
MOKAa3HUKH SIKOCT1 €JEKTPOCHEPrii; 3B'A30K OajJaHCIB MOTYKHOCTI 3 IIOKa3HUKAMH SKOCTI
€JIEKTPOCHEPTil.

21. PerymioBaHHs HAIPYTH B €IEKTPUUHIN cHCTEMI (BUIH, CIIOCOOHU 1 3aC00U PEryIrOBaHHs;).

22. PerynroBaHHS YacTOTH B EHEPTOCHCTEMI.

23. OnTUMaIbHANA PO3IIOALT MOTYKHOCTEH B 3aMKHEHHX MEPEKax.

24. OnTUManbHUA PO3MOALT MOTYKHOCTEH MIXK €IeKTPOCTAHIIISIMU.

25. OpranizarmiiiHi 1 TEXHIYHI 3aXOJ{ IMOJAO 3HWIKEHHS BTPAT MOTYXXHOCTI €JIEKTpOeHeprii B
EJIEKTPUYHUX Mepexax.

26. [TapameTpu €IeMEHTIB €JIEKTPUYHOI CUCTEMH B aBapidiHUX (CUMETPUYHUX 1 HECUMETPUYHUX)
peKHUMaXx; IX BU3HAUYCHHS B IMCHOBAHMX 1 BITHOCHUX OJJUHUIISX.

27. CxeMmu 3aMillleHHs €JEKTPUYHOI MEpexXi MpU CHUMETPUYHMX Ta HECUMETPUUHHMX
MOIIKOKEHHSIX.

28. By3noBi piBHSHHS Ui TOYHUX 1 HAOJMKEHUX PO3PaXyHKIB aBapiiHUX PEXKUMIB IPHU
cumerpuynux K.3.

29. MeToau po3paxyHKy yCTaJICHUX PEXUMIB €JIEKTPUUHUX MEpex pu cumeTpruuHux K.3.

30. OCHOBHI TOJIO)KEHHSI METOAY CHMETPHUYHHMX CKJIQJOBHX 1 3aCTOCYBAHHS JUISI aHANI3y
HECUMETPUYHMX aBapIHUX PEXUMIB.

31. YunHMKY, 010 BIUMBalOTh Ha cTpyMu K.3., 1 iX 00J1ik pu aHami3i aBapiiiHUX peXUMIB.

32. AIropuT™ po3paxyHKy aBapiiHUX PEKUMIB MEPEX1 P HECUMETPUUHUX MOIIKOKEHHSX.
33. Oco6mmBOCTI MPOTIKAHHS MEPEXITHUX €JIEKTPOMArHITHUX NPOIECIB B €ICKTPUIHIA MEpexKi

3 JDKEpEJIOM HECKIHYEHHOI 1 KIHIEBOI MOTYKHOCTI.

34. [IpakTuyHi METOIU pO3paxyHKy MEpPeX1THUX eIeKTPOMarHiTHUX nporecis npu K.3.

35. [ToBHi 1 cripouieHi piBHsIHHA ['opeBa - [Tapka.

36. 3actocyBaHHs piBHsAHb lopeBa - Ilapka s aHamizy mNepexiHUX EJIeKTPOMArHiTHUX
MIPOLIECIB.

37. PiBH1 ctpymiB K.3. B Mepexax pi3HUX HOMIHQJIbHUX HaNpyKeHb. 3pOCTaHHS PIBHIB CTPYMiB
K.3. 1 He0OX1AHICTh X OOMEKEHHS.

38. Meroau 1 TexHIUHI 3ac00U OOMEXKEHHS CTPYyMIB

39. OcHoBHBIE TOHATTS 1 TeopeMu Teopii criiikocti. da3oBuil mopTper. . cucremu. Tumnu
0COOJIMBUX TOYOK.

40. Mexa noTy>KHOCTI, 1110 NEePEAETHC 1 3arac CTaATUYHOI CTIHKOCTI CHHXPOHHHUX T'€HEpaTopiB.
41. EnexTpoMexaHiuHI NEPexXiHI IPOLECH MPH MajIuX BIAXUIEHHSX BiJ CTIMKOrO 1 HECTIHKOTO
pexxumy. Bruus nemndupysanns i APB.

42. Meton Manux KonuBaHb. Kpurepii cTaTHUHOI CTIMKOCTI €EKTPUYHUX CUCTEM.

43. BusB cTaTUYHOT HECTIMKOCTI CHHXPOHHUX T'€HEpaTopiB 1 3aco0y ii 3amoOiranHs.

44. JlunamiyHa CTIHKICTh CHHXPOHHHUX T'€HEPaTOpiB 1 METOIH 1i aHaI3Yy.

45. ACUHXpPOHHI pEeXHMHM CHHXPOHHUX TreHeparopiB. [IpHuMHM BHMHUKHEHHS, XapakTep
MPOTIKAHHS 1 HACTIIKH.

46. Pexxumu poOOTH 13 3HIIKEHOIO YaCcTOTO. JIaBMHA yacTOTH Ta 3acobu ii 3amobOiranHs.

47. XapakTepuCTHKH 1 CTaTHYHA CTIMKICTb BY3JiB HaBaHTaXeHHs. JIaBWHA. Hampy>KeHHS.
KpuTtepii craTH4HO1 CTIMKOCTI By3J1iB HABaHTAKEHHS.

48. JlunamiyHa CTIHKICTh BY3JiB HaBaHTaxeHHsA. (CaM03almyCK CHHXPOHHUX 1 ACHHXPOHHHX
JIBUTYHIB.

49. Metoau 1 3aco0u yIpaBIIiHHS NEPEXITHUMH PSKUMaMH €HEPrOCHCTEM.

50. 3axoau 11010 TIOJTIMIIIEHHS CTIHKOCTI PeKUMIB pOOOTH €HEPTOCUCTEM.

51. YMoBHU po60TH 30BHIIIHBOT 1301411ii enekTpoycTaHoBOK BH B peanbHiii ekcrutyarartii.

52. SIkmii BIJIMB HaJa€ crociod 3a3eMiIeHHs HeHTpanu Ha BUOIp 1301sMii.

53. BriiuB HEOAHOPITHOCTI €IEKTPUYHOTO TIOJISI HA HAMPYKEHHSI PO3PSTY.
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54. YuM BU3HAYAETHCS CICKTPUYHA MIIHICTh TI0 TIOBEPXHI IS 130JIS1IMHOT KOHCTPYKITIi?

55. Brparu Ha xopony Ha JIDII i cmocobu 3HMKEHHS BTpaT.

56. ImmysbcHa MILHICTB 130J11011. BONbT-CEeKyHIHAa XapaKTEpUCTHKA 1 1€ BOHA BUKOPUCTOBYETHCS.

57. KoopauHariist 13071111 10 iCKPOBOMY MPOMIXKKY.

58. 3B'130K MIDXK HANpPy>KEHHIM MPOOOIO TOBITPSIHOTO POMIXKKY 3 HOTO JIOBKHHOIO, 3: IIUIbHICTIO

MOBITPSI.

59. HanpyskeHHs CyXopo3psiiHe, MOKPOPO3PsIIHE 1 BOJIOropo3psiaHe. Sk ix BU3HaYar0Th?

60. 3HMKEeHHS SKICHUX MOKAa3HMKIB 13011l pu i1 BHYTpPIIIHBOMY 3BOJIOXKEHHI: CTPYM BHUTOKY,

OTIip BUTOKY, MOJIMBOCTI IMPOOOIO.

61. Meronu mnpodiaKTHYHOTO KOHTPOMIO 130JAMii: KoedimieHT abcopOiii, BUMIpPIOBAHHS

YaCTKOBUX PO3PSIIB.

62. BunpoOyBanbHuii Tpanchopmarop. OcobauBocti KOHCTpYKii. Cxema BUIpoOyBaHb Ha 0asi

BUIIPOOYBAJIILHOTO TpaHc(hOpMaTopa: BUBHAYEHHS CYXOPO3PsAIHOTO HAIPYKEHHS.

63. TI'eneparop immynbcHux HanpyxkeHb (I'TH). d®opmyBanns immynscy 3amanoi ¢opmu i

aMILTITYAH.

64. BumiproBaHHs BHCOKOTO HanpyxeHHs. inpHuKd. KynboBuil BUMiprOBaJIbHUI PO3PSIHHUK.

65. ImmynbcHi cTpymu. BumiproBanns ctpymiB OnnckaBku Ha onopax JI3I1. deppoperictparopu.

66. Konctpyxkuis miarpumyrounx ripasaa #Ha JIEIL. HepiBHOMipHICTh NajiiHb HAmpyXeHHS 10

eJIeMEeHTax TipJIsH]IM.

67. llepenanpyXKeHHS Ha MOJOBXKHIN 1 monepeuHiit i3omswii TpanchopMaTopa mpu pi3kiid 3MiHi

HaIpyKeHHs Ha Horo BXol.

68. I[IpuHIMT 11ii 3aXHUCHUX PO3PSITHUKIB. BN pO3PSITHUKIB.

69. IlopiBHsJIbHA XapaKTEPUCTHKA BEHTHIIbHUN po3psaHukiB i OITH.

70. EnexkTpuuHi mapameTpu CTpyMy OJNHMCKaBKH.

71. IlpuHMnU 3aXKUCTy BiA NPSAMUX yAapiB ONMCKaBKU. BIUCKaBKOBIIBOIH.

72. 3axucHI 30HU 0JIMCKaBKOB1ABOIIB. Bubip 6s1MckaBKOB1ABOIB AJIsl 3aXHUCTY 00’ €KTA.

73. Ilpn3HaueHHs 3a3eMIIIOI0UNX NIPUCTPOIB B ycTaHOBKax BH.

74. OCHOBHI €JeKTPUYHI TapaMeTPH 3a3eMIIFOBAYa 1 TX BUMipIOBAHHS.

75. ImmynbCcHUM OMip. 3a3eMITIOI0YOT0 MPUCTPOIO.

Cucmemu ynpaeninHa 6UPOOHUUMEOM MA PO3NOOLIOM e/leKmpoeHepeii

1. EnextpuuHe Koio. By3nu, BiTkH, KOHTYpH Koja. J[kepena ;KUBICHHS.

2. 3axonu Kipxroda. CkimamanHsi piBHSHB JUIS PO3PaxyHKY CTPYMIB B KOJaxX 3a JIOTIOMOTOIO
3akoHiB Kipxroga.

Enepretnununii 6anaHc B €EKTPUYHUX KOJIAX.

Metoa nponopuiiHuX BETUYHH.

Meton aBox By3miB. MeTon By3ioBHX MNOTeHLiadiB. IlepeTBOpeHHsS 31pKuM B TPUKYTHHK 1
TPUKYTHHKA B 31pKY.

AKTWBHUH 1 TACUBHUI JBOIOIIOCHUK. METO/] €eKBIBAJICHTHOTO T€HepaTopa.

CunycoinHuil cTpyM 1 OCHOBHI BEJIMYMHU, 110 HOTO XapaKTepU3yIOTh.

BekropHa niarpama. MUTT€EBa MOTYXHICTh B KOJIaX CHHYCOIJTHOTO CTPYMY.

CuMBONIYHUN METOJT pO3paxyHKy KiJl cuHycoinHoro crpyMmy. Kommuekcuuii omip. 3akoH Oma
JUTSL KOJIa CHHYCOIHOTO CTPYyMY.

10. KommekcHa npoBigHicTh. TPUKYTHUK OMOPIB 1 TPUKYTHUK IPOBIAHOCTEH.

11. AxTuBHaA, peaKTHBHA 1 TOBHA TTOTY>KHOCTI B KOJII CHHYCOiTHOTO CTPYMY.

12. Pesonanc ctpymiB. Pesonanc nampyr. Kommnencamist 3cyBy ¢(a3. Teopema mpo Oamanc

AKTUBHHX Ta PEaKTUBHUX MOTYKHOCTEH.
13. Tpancdopmarop i ioro 3acrocyBaHHs. IneansHuil Ta peanbHuil TpaHcHOPMATOPH.
14. Tpudaszna cucrema e.p.c. [Ipunnun po6oTu TpudasHOro MaNIMHHOTO reHeparopa. Tpudasne
KOJIO.

15. 3acrocyBanns nepioro 3akoHy Kipxroda mist po3paxyHKy TpudazHux Kij.

16. CniBBiIHOLICHHA MK JIHIMHUMU 1 (pa3HUMHU HampyraMmu i ctpymamu B TpuasHiii cucremi.

17. AxTuBHa, peakTHMBHA 1 MOBHA MOTYXHOCTI B TpudasHiii cucteMi. BumiproBaHHS aKTUBHOI

ok w
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MOTY>KHOCTI B TpHrdasHiil cucTemi.
[lepeBaru TpudasHUX CUCTEM.
OtpumMaHHS 00epTOBOrO MarHiTHOTO 1oJisl. [IpuHIMIT poOOTH aCHHXPOHHOTO JIBUTYHA.
YoTHpUNONIOCHUK 1 Horo BinacTuBOCTi. PiBHAHHS B A-dopmi.

Meronn BU3HAYECHHSI KoediIieHTIB YOTUPHITOTIOCHUKA. CxeMu 3aMIIEHH
YOTHPHUTIOIIOCHHKIB.
[IpencraBiaeHHs HECHHYCOITHOTO CTPYMY UM HAIPyTH y BUJISAL psagy Dyp'e.

ANTOpUTM pO3paxyHKY JIHIHHUX EIEKTPUYHUX KiT IPH Jil JHKepesl HECUHYCOIIHUX CTPYMIB Un
Harnpyr.

[ToTyXHICTh B NIHIHHUX KOJIaX 3 HECUHYCOITHIUMH CTPYMaMH 1 HaIPyTaMHu.

[Tepeximni mporecu B €IEKTPUIHOMY KOJII.

3aKkoHU KOMyTalii 1 IX OOIpyHTYBaHHS.

OmnepatopHuil MeTO/1 pO3paxyHKy nepexigHux npouecis. 3akonn Oma ta Kipxroda B
orepaTopHiit popmi.

Hemniniitai enemenTy, ix knacudikanis, i 3actocyBans. Ctatuuni i audepentiiiiai onopu.

Bynosa tBepnux Tin. Moxens MmetaneBoro, Ban-nep-BaaniBcbkoro, KOBaJI€HTHOTO Ta i0HHOTO
3B’SI3KY.

Kpucraniuna crpykrypa tBepaux Tii. lanexcn Mimepa.

3oHHa MoJiesb Oy0BU TBepAUX Ti. [IpocTa MoJiesib eHepreTHYHUX 30H.

JienexTpuku. EnexTpu4Hi BIaCTUBOCTI /i€IEKTPHUKIB.

JlienekTpuyHa TPOHUKHICTE Ta  ENEKTPONPOBIAHICTL  JieNeKTpukiB. Di3MuHa CyTh
CJICKTPOTIPOBITHOCTI JICIIEKTPUKIB.

IToBepxHeBa i 00’ €MHa €JICKTPONPOBIIHICTh. BIUMB pi3HUX (paKTOPIB HA CICKTPOIPOBITHICTS.

Hienextpuyni BTpatu. Pi3uyHa CyTh AI€TCKTPUIHUX BTPAT.

EnextpoTexHiuHa MOJIeNb Aie€JIeKTpUKa 3 BTpaTaMy. THUIH 1€IeKTPUYHUX BTpAaT.

[Ipo6iit pienextpuka. Buau npoboro 1 iX ¢i3uyuHa CyTb.

Brnus pizHux ¢i3nyHUX (aKTOPIiB HA €NEKTPUYHY MILHICTh J11€JIEKTPHUKIB.

®Di3uK0-MEeXaHIuHI BIIACTUBOCTI JIIETIEKTPHUKIB.

Knacudixauist nienexkrpukiB. Heopraniusi TBep/i 1i€IeKTPUKH.

3aranbHi BigoMocTi npo nomimepu. Cmonu. Ilnactmacu. Jlaku 1 komnaynau. Piaki kpucranu.
[TpoBiaHMKOBI MaTepiay.

®i3nyHa npupoAa eIeKTPonpoBiAHOCTI. OCHOBHI €JIE€KTPUUHI BIACTUBOCTI IIPOBITHUKIB.

Bnnus remnepaTypu, AOMIIIOK, 1€(EKTIB CTPYKTYpH Ha MUTOMUI OMip MPOBIIHUKIB.

EnexTpuyHi B1acTUBOCTI METalIEBUX ILTIBOK.

Knacudixkaist mpoBiJTHUKOBUX MaTepialiB.

bimeramu. CrutaBu BUCOKOTO OTIOPY.

TyromiaBki MaTepiany.

HannpoBigauku. MaruiTHi MmaTepiaim.

di3uyHa MpUPOIa MarHeTU3My. 3araibHi BiJOMOCTI PO MarHiTH1 BIACTUBOCTI MaTepiaiB.

Krnacuoikariist MarHiTHUX MaTepiajiB 1 001acTi iX 3aCTOCYBaHHS.

MarniToM’siKi MaTepiaii, iX OCHOBHI XapaKTepUCTUKH.

HuspkouacTOTHI MarHiToM’siki MaTepiaiiy.

BucokoyacToTHI MarHiTHI MaTepiaiay: MarHiTOI€NeKTPUKH, MAarHITOM sIKi (hepuTH.

Hanisnposinnukosi marepianu. Knacudikariis HaniBIpoBIIHUKOBUX MaTepiaiB.

30HHA CTPYKTYypa HaIliBIPOBIAHUKIB.

BiacHi 1 1oMIITKOB1 HAIMIBITPOBIAHUKH.

JloHopu i akuentopu. OCHOBHI 1 HEOCHOBHI HOCIT 3apsiy.

[Tpornecu renepartii i pekoMOiHaIii HOCIIB.

[I{o Take KOpOTKE 3aMUKaHHA?

[Ilo po3ymi€eThCs i mepexiaHuM Iporecom?

[I{o po3ymieTbes Mg HOPMATBHUM PEKUMOM?

3 SIKOI0 METOI0 PO3PaXxOBYIOTh CTPYMH KOPOTKOTO 3aMUKaHHS?
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Sxwuii BUA KOPOTKOTO 3aMUKaHHSI BiIOYBAa€ThCSI pijIie 3a 1HIII1?

3a KUX YMOB ITOBHHUI CTPYM KOPOTKOT'O 3aMUKaHHs MaTUME MaKCUMaJIbHO MOJKIJIMBE
3HAYEHHS?

B yomy nonsirae cyTh METOJ]a CHMETPUYHUX CKIIAIOBHX?

B "yomy monsirae cyTh mpaBuiia €KBiBAJICHTHOCTI MPSMOI MTOCITITOBHOCTI?

SIKuMH TapaMeTpaMu XapaKkTepU3yeThCsl TEHEPAaTOp B CHHXPOHHOMY (YCTaJICHOMY) PEXHMI Ta
B MOYAaTKOBUII MOMEHT panToOBOi 3MIHM PEXUMY 3a BIJCYTHOCTI Y HBOro AeMIi(epHux
00MOTOK ?

[Ilo Take cTaTU4YHA CTIHKICTh, BUAM IMMOPYIICHHS CTATUYHOI CTIHKOCTI?

BkaxiTe nOpuuYMHH, @O OOYMOBIIOIOTH TMOPYIICHHS  CTaTUYHOI  CTIHKOCTI  THUIY
«Cam030yIKEeHH».

BkaxiTh yMOBH iCHYBaHHS CTAJIOTO PEXKUMY.

o Take mpocra cucrema?

Sxuit xapakTep OyJe MaTH MEepEeXiJHHUN MPOLEC B MPOCTIH CUCTEMI, SKIIO XapaKTEPHUCTUUIHE
PIBHSHHSI CHCTEMH Ma€ HACTYITHUN BUTJISA p2 +3p+5=07

3anumIiTe OCHOBHE PIBHSHHS PyXy pOTOpa reHeparopa.

[Ilo Take quHAMIYHA CTIUKICTH ?

1o € mpuunHAMK OPYLICHHS AMHAMIYHOT CTIHKOCTI?

VY yomy cyTh MeTOJy ILIOLL ?

[MosicHiTh (hi3MYHMIA 3MICT TUIONII MPUCKOPEHHS 1 rajlbMyBaHHS MPH BUKOPUCTAHHI METOIY
TUTONI JIJIsl aHAJi3y AUHAMIYHOI CTIHKOCTI .

JUis 9oro mpW aHadi3i JUHAMIYHOI CTIMKOCTI BHUKOPHCTOBYETHCS METOJ MOCIIJOBHHX
iHTepBaIiB?

Ha3BiTh OCHOBHI 3aX01 IOA0 MOJINIIEHHS JUHAMIYHOI CTIHKOCTI .

1o po3ymieTbes il pe3ysIbTyI0u0i CTIHKICTIO ?

Ha3BiTh 03HaKM aCHHXPOHHOTO X0y B CUCTEMI.

Ha3BiTh HE0OXiHa 1 1OCTaTHS YMOBH PECHHXPOHI3allii reHepaTopa.

Ha3BiTh akTopu , 1110 BINIMBAIOTh HAa CTIMKICTh By3J1a HABAHTA)KEHHS .

o po3ymieThes MiJT « JTABUHOIO HAIIPYTHU » B cUcTeMI ?

[Ilo 0OyMOBITIO€ 3MiHA YaCTOTH B CUCTEMI 7

1o po3ymieTbes il « JTABUHOIO YAaCTOTH » B CUCTEMI ?

HazBiTh npuHIun aii [ugpepeHuinioro 3axmucry.

Ha3BiTe npuHIMI A1 JUCTAHIIITHOTO 3aXUCTY.

Ha3zBiTh npuHIMN J11i MAKCUMaJIbHOTO CTPYMOBOTO 3aXHUCTY.

Ha3BiTh npuHIMI Aii BUCOKOYACTOTHOTO 3aXHUCTY.

SIKki BUM 3aXMCTy BUKOPUCTOBYIOTh Ha TeHepaTopax?

SIKi BUIM 3aXHUCTY BUKOPUCTOBYIOTh Ha TpaHchopmMaTopax?

SIKi BUIM 3aXMCTY BUKOPUCTOBYIOTh Ha €HEpro0iokax?

SIKi BU/IM 3aXMCTy BUKOPUCTOBYIOTH Ha JIIHISAX eJeKTporepenay?

SIKi BUIM 3aXHMCTy BUKOPUCTOBYIOTh Ha IBUTYHAX?

SIKi BUIM 3aXMCTY BUKOPUCTOBYIOTh Ha 301pHUX IIMHAX CTAHLIHN 1 MiJCTaHIIH.

SIKi BUMOTH BUCYBAIOTHCS JIO IPUCTPOIB PETICHHOTO 3aXUCYT Ta aBTOMATHKH

SIKi BU/IM 3aXUCTY BUKOPUCTOBYIOTh B €JIEKTPUYHIN Mepexi MOCTIHHOTo cTpymy?

SIki BUIM 3aXMCTY BUKOPUCTOBYIOTh B €JIEKTpUYHI Mepexi 27,5 kB?

SIKi BUIM 3aXUCTY BUKOPUCTOBYIOTh B YCTAHOBKAaX €MKICHOT KOMITEHCAIlii?

Ski BUIIM 3aXKMCTy BUKOPHUCTOBYIOTH B IIEPETBOPIOIOUNX arperarax?

SIKi BUM 3aXMCTy BUKOPUCTOBYIOTH B ycTaHoBKax 0,4 kB?

[TosicHITh sIBUIIIE camo3amnycka ABUTYHIB ipu ABP.

Burpumka gacy npu ogHopazoBoMy i ABokpaTHOMY AIIB?

Y oMy JOCTOTHCTBA 1 HEIOMIKH €IEKTPOMEXAHIYHHUX PEJIe 3aXUCTy?

VY "omy nepeBaru MiKponpoIeCOpHUX TepMiHaIIB 3aXUCTy?

Ha 1o pearye ra3oBuii 3axuct Tpancdopmaropa?
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107. Sxwuii BT MAIOTh XapaKTEPUCTUKU CIIPAIlbOBYBAHHS MEPIIIOTO CTYIICHS TUCTAaHIIMHOTO

3axucry?

108. IIlo obmexye 9yTauBICTh MU(EepeHIIATbHOTO 3aXUCTY TpaHchopmaropa?
109. VY yomy npuHIMIIOBA BiIMIHHICTh AMCTAHIIIMHOTO 3aXKUCTY BiJl IPUCTPOIB BUSHAYCHHS MICIIS

KOPOTKOI'O 3aMHUKaHHS?

110. Sk BHU3HAYAETHCS HAMIWHICTH MIKPOIIPOILIECOPHUX MPUCTPOIB P3A?

11

1. ®yHK1Ii cydacHUX MPUCTPOIB peecTparlii aBapiiHUX MOJIH 1 X TEXHIYHI XapaKTePUCTUKH?

Texnonocii kidepoe3neku 6 enekmpoenepzemuui

1.
2.

ok w
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10.
11.
12.

13.
14.

15.
16.
17.

18.
19.
20.
21.

22.
23.

24,
25.
26.
27.

28.
29.

30.
31.

32
33

Enextpuune koio. By3nu, BiTku, KOHTYpH Koja. Jkepena :KUBICHHS.

3akonu Kipxroda. CknanaHHs piBHSHb UI1 PO3PAXyHKY CTPyMiB B KOJax 3a JOIIOMOIOIO
3akoHiB Kipxroda.

Enepreruunuii 0anaHc B €IEKTPUYHUX KOJAX.

Metoa nponopuiifHuX BETHYHH.

Meton nBox By3miB. MeTon By3noBHX MoTeHLianiB. IlepeTBOpeHHsS 31pKU B TPUKYTHUK 1
TPHUKYTHHKA B 3ipKY.

AKTUBHUI 1 TaCUBHUI IBOIOJIIOCHUK. MeTO/1 €KBIBaJIEHTHOT'O I'€HEpaTopa.

CunycoinHuil cTpyM 1 OCHOBHI BEJIMYHMHH, 110 HOTO XapaKTEPU3YIOTh.

BekropHa niarpama. MUTTEBa MOTYKHICTh B KOJIaX CHHYCOIHOTO CTPyMY.

CuMBOIIYHHAN METOJT pO3paxyHKy KiJl cHHycoinHoro crpyMy. KommnekcHwmii omip. 3akoH Oma
U1l KOJIa CHHYCOIZIHOTO CTPyMY.

KommiexcHa npoBigHicTb. TPUKYTHUK OMOPIB 1 TPUKYTHUK POBIAHOCTEH.

AKTHBHA, pEaKTHBHA 1 IOBHA MTOTY>KHOCTI B KOJII CHHYCOIZTHOTO CTPyMY.

Pesonanc crtpymiB. Peszonanc mampyr. Kommnencamis 3cyBy ¢(a3. Teopema mpo OamaHc
aKTHUBHMX Ta PEaKTUBHUX MOTY>KHOCTEH.

Tpancdopmarop 1 iforo 3acTocyBaHHs. [neansHult Ta peanbHuil TpaHchopmMaTopHu.

Tpudaszna cucrema e.p.c. [IpuHuun po6oTH Tpuda3zHOro MaMIMHHOTO reHeparopa. Tpudasne
KOJIO.

3acTocyBaHHs nepiioro 3akony Kipxroda s po3paxyHky TpudazHUX Kifl.

CriBBIAHOLIEHHS MK JIIHIMHUMH 1 (pa3HMMHM Hallpyram 1 cTpyMaMu B TpudasHiil cucremi.
AKTUBHA, peakTHBHA 1 NOBHA MOTYXXHOCTI B TpHda3Hiil cuctemi. BumiproBaHHs aKTHUBHOI
MOTYXHOCTI B TpU(a3Hiil cucremi.

[lepeBaru Tpuda3HUX CUCTEM.

OTtpumMaHHs 00€pTOBOr0 MarHiTHOro noJjs. [IpuHIMI poOOTH aCHHXPOHHOTO JABUTYHA.
YoTupHUNONIOCHUK 1 Horo BinacTuBOCTi. PiBHAHHSA B A-(opMi.

Meroaun BU3HAYECHHS Koe(iLi€HTIB YOTUPHIIOIOCHUKA. Cxemn 3aMilEeHHS
YOTHUPHUTIOTIOCHHKIB.

[IpencraBieHHs] HECHHYCOITHOTO CTPYMY UM HANpyTH y BUIISAAL pagy Dyp'e.

ANTOopUTM pO3paxyHKY JIHIHHUX €IEKTPUYHUX KiJT IPH Jil JKepesl HECUHYCOIAHUX CTPYMIB Un
HaTpyT.

[ToTy>xHICTh B TIHIMHUX KOJaX 3 HECUHYCOITHUMH CTPYMaMH 1 HallpyraMu.

[lepexigHi nporiecu B €IEKTPUYHOMY KOJII.

3aKoHU KOMyTallii 1 IX OOIpyHTYBaHHS.

OneparopHuil METO po3paxyHKy nepexiHux mnpouecis. 3akonn Oma Ta Kipxroga B
orepaTopHiil Gpopmi.

Heniniitai enemenTn, ix kmacudikariis, 1 3actocyBanHsa. CtaTuuHi 1 1udepeHIiiai ornopu.
BbynoBa TBepnux tin. Moaens meraneBoro, Ban-nep-BaaniBcbkoro, KOBaJIGHTHOTO Ta 10HHOTO
3B SI3KY.

Kpucramniuna crpykrypa tBepaux Tii. [anexkcu Mimuiepa.

3oHHa Mozienb Oyn0BU TBepAMX Tl [IpocTa MOsienb eHepreTHYHUX 30H.

. Hienextpuku. EnexTpuyHi BIacTUBOCTI 1€IEKTPHUKIB.

. JlienexkTpuyHa TMPOHUKHICTH Ta  EJIEKTPOINPOBITHICT  AiCNEeKTpHKiB. Di3MYHA CyTh
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€JICKTPOIPOBITHOCTI JT1CIEKTPUKIB.

[ToBepxHeBa 1 006’ €MHA €IEKTPOIPOBIHICTh. BIUIMB pi3HUX (PAKTOPIB HA EIEKTPOIPOBIAHICTS.
Hienextpuuni BTpatu. Pi3udHa CYTh Ti€ICKTPUIHUX BTPAT.

EnextpoTexHiuHa MOJIeNb AieJIeKTpUKa 3 BTpaTaMu. THUITH TieIeKTPUYHUX BTpAT.

[Ipo6iit nienexktpuka. Buau npo6oro 1 iX ¢izudHa CyTh.

Brnus pizHux (iznyHEX (aKTOPiB HA ENEKTPUYHY MIIHICTD A1€TIEKTPUKIB.

®di3uK0-MEeXaHIuHI BIIACTUBOCTI JIIEJIEKTPHKIB.

Knacudixkamist nienexrpukiB. Heopraniuni TBep/i 1ieIeKTPUKH.

3aranbpHi BigomocTi npo nojiMepu. Cmomu. [lnactmacu. Jlaku 1 komnaynau. Piaki kpucranmy.
[TpoBigHMKOBI MaTepiany.

dizuyHa Mpupojia eneKTPornpoBiaHOCTI. OCHOBHI €JIEKTPHYHI BJIACTUBOCTI MMPOBITHUKIB.
Brnue remnepaTypu, JOMIIIOK, 1e(EKTIB CTPYKTYpH Ha MUTOMUI OMip MPOBIIHUKIB.
EnexTpuyHi BIaCTUBOCTI METAJICBUX ILTIBOK.

Knacudikarrist mpoBiTHUKOBUX MaTepiaiB.

bimeranu. CruiaBu BUCOKOTO OIOpY.

TyromaBki MaTepiany.

HannpoBigauku. MaruiTHi MaTepiaim.

di3uvHa MpUPOIa MarHEeTU3MYy. 3araibHi BiJOMOCTI PO MarHiTHi BIACTHBOCTI MaTepiaiB.
Knacudikariiss MarHiTHUX MaTepiaiiB 1 001acTi iX 3aCTOCYBaHHS.

Marnitom’siki MaTepiaiu, iX OCHOBHI XapaKTEPUCTUKH.

Hwu3pko4yacTOTHI MarHiToM’siki MaTepialy.

BucokoyacToTHI MarHiTHI MaTepiainy: MarHiTOIIEIEKTPUKH, MAarHITOM sIKi (hepuTH.
HamienpoBigaukoBi Marepianu. Kinacudikaiiis HariBIpOBIIHUKOBUX MaTepialiB.

30HHA CTPYKTypa HaIiBIPOBIIHUKIB.

BrnacHi 1 1oMilIKOBi HaMiBOPOBITHUKH.

Honopu 1 akuentopu. OCHOBHI 1 HEOCHOBHI HOCIi 3apsiy.

IIpouiecu renepaiiii i pekomOiHaIii HOCITB.

[Ilo Take KOPOTKE 3aMUKaHHS?

1o po3ymieTbes mia nepexiJHUM MTPoLecom?

o po3ymieTbes MiJ] HOPMATbHUM PEKUMOM?

3 SKOI0 METOI0 PO3PAXOBYIOTh CTPYMHU KOPOTKOTO 3aMUKAHHs?

Sxuit BUJ KOPOTKOTO 3aMHUKaHHS BiAOYBa€THCS piIIe 3a 1HIII?

3a SKUX YMOB ITOBHMI CTPYM KOPOTKOT'O 3aMHUKaHHs MaTUME MaKCUMaJIbHO MOJKJIMBE
3HaueHHs?

B yomy nonsrae cyTb MeTO/]a CHMETPUYHUX CKIIaJOBHX?

B yomy nonsirae cyTh npaBuiia €KBIBaJIEHTHOCTI MPSIMOT MOCIIITOBHOCT1?

SIKkuMH apaMeTpaMu XapaKkTepU3yeThCsl TeHEPaTOp B CUHXPOHHOMY (YCTaJ€HOMY) PeXHMI Ta
B [MOYAaTKOBUI MOMEHT PANTOBOI 3MIHU PEXUMY 3a BIACYTHOCTI Y HBOTO AeMII(pepHUX 0OMOTOK
?

o Take craTU4HA CTIHKICTh, BUAM MOPYIIEHHS CTATUYHOT CTIMKOCTI?

BkaxiTe nOpuuMHM, [0 OOYMOBJIIOIOTH MOPYIIEHHS  CTaTHYHOI  CTIHKOCTI  TUIY
«CaM030yKEHHS.

BkaxiTh yMOBH iCHYBaHHS CTAJIOT0 PEXUMY.

[Ilo Take mpocrta cucrema?

Sxuit xapakTep OyJe MaTH MepeXiJHUN MPOLEC B MPOCTIH CUCTEMI, SKIIO XapaKTePHUCTUUHE
PIBHSIHHSI CHCTEMH MA€ HACTYIHUH BUTJISI p? +3p+5=07?

3anuiIiTh OCHOBHE PIBHSIHHA PyXy pOTOpa reHeparopa.

[Ilo Take quHAMIYHA CTIUKICTH ?

[I{o € mpuurHAMH OPYIIECHHS JUHAMIYHOT CTIHKOCTI?

VY yomy cyTh MeToAy miion ?

[osicHiTh (hi3MYHMIA 3MICT TUIONI MPUCKOPEHHS 1 rajJbMyBaHHS MPH BUKOPUCTAHHI METOAY
TIJTONI JTsl aHAUTI3y TMHAMIYHOI CTIMKOCTI .
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78. Jlns 4woro mpW aHami3l JUHAMIYHOI CTIHKOCTI BHKOPHCTOBYETHCS METOJ TOCIITOBHUX
iHTEepBaNiB?

79. Ha3BiTh OCHOBHI 3aXO0/IH 1100 ITOJIIIIIEHHS JUHAMIYHOI CTIHKOCTI .

80. Lo po3yMieThes i pe3yabTyI04O0i CTIHKICTIO ?

81. Ha3BiTh 03HAaKM aCHHXPOHHOTO XOJy B CHCTEMI.

82. Ha3BiTh HE0OXi/IHA 1 JOCTATHS YMOBHM PECHHXPOHI3AIIil reHepaTopa.

83. Ha3BiTh (hakTopH , 1110 BILTUBAIOTH Ha CTIHKICTh By3/1a HABAHTAKCHHSI.

84. Ilo po3yMi€ThCs i « JABHHOIO HANIPYTH » B CUCTEMI ?

85. [Ilo 0OyMOBIIIO€ 3MiHA YaCTOTH B CUCTEMI ?

86. Lo po3yMi€eThCs i « JABHHOIO YaCTOTH » B CUCTEMI ?

87. Ha3BiTe mpuHIMM A1l AUQEPEHIIIIHOTO 3aXUCTY.

88. Ha3BiTh npuHIMII A1l TUCTAHIIITHOTO 3aXUCTY.

89. Ha3BiTh mpuHLIHUII A1l MAKCUMAIBHOTO CTPYMOBOI'O 3aXHUCTY.

90. Ha3BiTh mpuHIMM il BACOKOYACTOTHOTO 3aXHUCTY.

91. SIxi BUM 3aXUCTY BUKOPUCTOBYIOTh HA reHepaTopax?

92. SIki BuM 3aXMCTy BUKOPUCTOBYIOTH Ha TpaHcopmaropax?

93. SIki BUIM 3aXUCTy BUKOPUCTOBYIOTh Ha eHeprobdaokax?

94. SIxi BUIM 3aXHUCTY BUKOPUCTOBYIOTH Ha JIIHISIX eleKTponepeaay?

95. fIki BUIM 3aXMCTy BUKOPUCTOBYIOTh HA JBUTYHAX?

96. SIki BUIM 3aXHUCTY BUKOPUCTOBYIOTH Ha 301pHUX IIMHAX CTAHIIIH 1 MiCTAaHIIIH.

97. SIxi BUMOIM BUCYBAIOTBCS /10 IPUCTPOIB PEICHHOr0 3aXUCYT Ta aBTOMATHKH

98. SIki BUAM 3aXHCTy BUKOPUCTOBYIOTh B €IEKTPHYHIN MEpeXki MOCTIHHOTO cTpyMy?

99. fIki BuIM 3aXMCTy BUKOPUCTOBYIOTh B €JIEKTpHUUHiN Mepexi 27,5 kB?

100. SIki BUI# 3aXUCTY BUKOPHCTOBYIOTh B YCTAHOBKAX €MKICHOI KOMIICHCAITi1?

101. SIki BUM 3aXUCTYy BUKOPUCTOBYIOTH B IIEPETBOPIOIOUMX arperarax?

102. SIx1 BUay 3aXMCTy BUKOPUCTOBYIOTH B ycTaHOBKax 0,4 kB?

103. IMoscHITH sBUIIE camo3arycka JIBUTYHiB ipu ABP.

104. Butpumka yacy npu oJIHOpa3oBoMy 1 JBoKpaTHoMy AIIB?

105. Y yoMy JOCTOTHCTBA 1 HEAOMIKH €JIEKTPOMEXaHIYHHUX pelle 3aXucTy?

106. Y yomy nepeBaru MiKpOIpOILECOPHUX TEPMIHAIIB 3aXUCTy?

107. Ha o pearye ra3oBuii 3axuct Tpaicdopmaropa?

108. Sxuit BUTIIA] MatOTh XapaKTEPUCTUKU CIIPALIbOBYBaHHS MEPIIOrO CTYNEHs JUCTAHLIMHOTO

3axucry?

109. 1o oOMexye yyTIUBICTh AUGEPEHITIATBHOTO 3aXUCTY TpaHchopmaropa?

110. Y yoMy npuHIMIIOBA BIMIHHICTh AUCTAHLIHHOTO 3aXMCTY BiJl IPUCTPOIiB BUSHAYEHHS MICIIS

KOPOTKOTO 3aMUKaHHS?

111. Ik Bu3HAYAETHCA HAAIKHICTH MIKPOIIPOLIECOPHUX NMPHUCTPOiB P3A?

112.®DyHK1IT cyyacHUX MPUCTPOIB peecTpallii aBapiitHUX MOiH 1 IX TeXHIUH1 XapaKTepUCTHKHU?
Enexmpoizonauiitna, kabenvna ma onmoeo10KOHHA MEXHIKa

1.OcHOBHI  €JEeKTPOI3OJALINHI ~ MaTepiaau, sKI  3aCTOCOBYIOTbCSI NpU  BUPOOHHUIITBI

€JIEKTPOCHEPTeTUYHOTO 00JIaHAHHS.

2. Honsgpuzauis aienekTpukiB. Buau nmongpusarii. 3aiexHIiCTh AI€IEKTPUYHOI TPOHUKHOCTI Bij

HaNpy>KEHOCT] eJIEKTPUYHOTO T10JIs1, YaCTOTH JUISl HEMOJISIPHUX Ta MOJIIPHUX JIEIEKTPUKIB.

3. AxtuBHI JienekTpuku. CerHeTOeNeKTPUKH, I €30€NIEKTPUKU Ta enekTpeTH. OcoOiauBoCTi

CTPYKTYpPHU Ta 00J1acTi 3aCTOCYBaHHSI.

4. JlienekTpuyHi BTpAaTU Ha MOCTIHHIA Ta 3MiHHIA Hampy3il. Cxemu 3amimieHHs 130is1ii. TanreHc

KyTa JieNIeKTPUYHHUX BTpaT. 3aJIeKHICTh TAaHT€HCA KyTa JIIeJIeKTPHYHUX BTPAT BiJl YaCTOTH.

5. CrapiHHA eJeKTPUYHOI 130J1s11ii. 3aKOHOMIPHOCTI €JIEKTPUYHOTO CTapiHHS JIieJIeKTpUKa.

Temnnose crapinns. @opmyina XKypkosa.

6. BrutuB cTpyKkTypu JieneKTpHUKa Ta TEXHOJIOr] BUTOTOBJICHHS HAa YTBOPEHHS 00’ €MHOTO 3apsiny.

Monens Baruepa — MakcBernia Ui ABOIIAPOBOT 130JIA1I11.

7. 3aNeXHICTh SIEKTPUYHOT MIITHOCTI 130711111 Bi BUAY Hanpyru. Bubip po3paxyHKOBUX HAIpPyT.
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8. Buam ekcrutyaTamiiHuX €JIeKTPUYHUX TEpPEeHarnpyr 1 METoaMKa iX OONIKYy IpH MPOEKTYBaHHI
130J1A1111 BUCOKOBOJIbTHHUX €JICKTPUYHUX MAIIHH.

9. [30s11151 BUCOKOBOJIBTHHUX €IEKTPUYHUX MAIIUH 1 TiporeHepaTopiB. TE€XHOIOriS BUTOTOBICHHS
CTaTOPHHUX CTPIIKHIB TypOOTEHEpaTopiB i KOTYIIOK TiIpOTeHEpaTOpiB 31 CKIOCIIOJIHITOBOIO
TEPMOPEAKTUBHOIO 130JISIIIETO.

10. MeToau i TeXHI4HI 3aCO0M KOHTPOIIIO 1 BUMPOOYBAHHS 130JIA11i1 €IEKTPHYHUX MAIIUH.

11. IlepcriekTHBHI BUAM TEPMOPEAKTHUBHUX CHCTEM 130JIA1ii MiABUIIEHOI HArpiBOCTIMKOCTI Ha
OCHOBI CHHTETHYHUX IUTIBOK.

12. CuinoBi konnencaropu. Knacudikariis. OcCHOBHI mapaMeTpH.

13. KocuHyCHI KOHAEHCATOPH JJIsi KOMITEHCallii peakKTUBHOI MOTYKHOCTI.

14. KoHCcTpyKITii Ta XapaKTEPUCTHKH 130JITOPIB JJIs MTOBITPSHUX JIHIN €JIEKTpoIepe1aBaHHs.

15. Cucremu 1305151111 BUCOKOBOJIBTHUX BBOJIiB. BIIJTUB 3aKOHY 3MiHEHHS JOBKUHU OOKJIATUHOK HA
EJIIEKTPUYHY MIIHICTh KOHICHCATOPHUX OOKIaTUHOK BBOJY.

16. Kabeni ta Buam ix kmacuikarmii. 3araqpHa XapakTepUCTHKA CBITOBOTO Ta €BPOIEHCHKOTO
puHKiB KabenbHUX BUpoOiB. KabenbHi 3aBoau Ykpainu. CuioBi KaOenbHi JiHIT Ta MepCHIeKTUBU ix
PO3BUTKY.

17. OCHOBHI NPUHIMIHN TEXHOJOTIYHOTO MPOEKTyBaHHA. KOHCTpyKTOpCchbka Ta TEXHOJOTiYHA
IiIrOTOBKA BUPOOHUIITBA KabeIbHUX BHPOOIB.

18. OcHOBHI eneMeHTH KOHCTPYKIil kabens. KoHcTpykiii, Marepiaii Ta OCHOBH BHUTOTOBJICHHS
CTPYMOTIPOBITHUX KHJI KaOeIbHUX BHPOOIB.

19. Konctpykiiii, MaTepiajiu Ta OCHOBU BUTOTOBJIEHHS 130JIS1Ii1 CTPYMONPOBIAHHUX KU KaOCTbHUX
BUPOOIB.

20. IToHsATTS KpuTepito omnTUMIizamii 130l kKadens. Onrumizamis 130yl 10 MaKCUMalbHIN
HANPYKEHOCTI SJIEKTPUIHOTO TOJIS.

21. OcHOBHI pPO3paxyHKOBI MOJENl JUisi BHU3HAYEHHS MAaKCUMAIbHUX 3HAY€Hb EJIEeKTPUYHHUX
HaBaHTa)XEeHb. paJllajbHE M0JIe B OJHOPITHOMY JI€JIEKTPUKOBI MpHU 3MIHHIN Hanpy3i. OcoOinBOCTI
EIIEKTPUYHHUX PO3PaXyHKIB BUCOKOBOJIBTHUX KaOeiB.

22. OcoOMMBOCTI KOHCTPYKINM KaOemiB 3 IJIaCTMACOBOIO i3ouisiiero. HakmaganHs miiacTMacoBoi
130JAL1i: eKCTpyJepu, OCHOBHHUI IHCTPYMEHT, (i3MyHI Ta XIMI4HI MHpOLECH TNpH HaKJIaJaHHI
IJIaCTMAC TapsTIMM MPECYBAHHSM, MTEPCIIEKTHBHI TEXHOJIOTI].

23. CyyacHi mporecH ByJKaHi3auii monimepiB. OcoOJMBOCTI ByJIKaHi3allii CHJIOBUX KaOeliB
BHUCOKOT HANpyTH 3 130JI1I1€0 HA OCHOBI MOJIETUJICHY.

24. OcHOBHI PO3PaxyHKOBI MoJeni i BU3HAYCHHS MaKCHMAaIbHOTO JOMYCTUMOTO CTPyMY
CHJIOBUX KaOeliB.

25. OCHOBHI CXEMHU TEXHOJIOTIYHHMX IPOILECIB Ta TEXHOJIOTIYHI omepalii NMpu BUTOTOBJIEHHI
CUJIOBHX BHCOKOBOJIbTHHUX KaOeJiB.

26. TexHomoriyHi JiHii JIsi BATOTOBJIEHHS CHJIOBUX KaOeiB.

27. TlepcnekTUBH BOPOBA/KEHHS KalOemiB MOCTIHHOTO cTpymMy. OCOOIHMBOCTI €IEKTPUYHOTO
PO3PaXyHKY 13071111 KaOeliB MOCTIHOTO CTPyMYy.

28. BrtuB yMOB IpOKJIaIaHHS HA IPOITYCKHY 3/IaTHICTh CHIJIOBHX KaOeJiB.

29. KoHTpousib Ta NiarHOCTUKA €NEKTPUYHOI 130JISIi1 CHJIOBUX KaOeliB Ha TEXHOJIOTiuHINA cTamii
BHUTOTOBJICHHSI.

30. Pexxumu poOOTH KaOeNbHUX JiHIH.

31. 3B’S30K. MK Hampyrorw (CTPYMOM, MOTYKHICTIO) Ha TOYaTKy Ta B KIHIII  JIOBroi JIiHII B
HEY3T0JKEHOMY PEXHMI.

32. Bxinnuii omip kabenbHOI JiHii. B3aeM03B’ 130Kk MK BXITHUM Ta XBWJILOBUM OIIOpaMH JIiHII Ta
Kabelto.

33. 3B’SA30K. MK Hampyrow (CTpPyMOM, MOTYXKHICTIO) HA MOYATKy Ta B KIHIII  JTOBroi JIiHIl B
Y3TODKEHOMY PEKUMI .

34. MeTtonu y3ropKeHHs KaOCIIbHUX JIHINA. Y3ro/pKyBaabHUN aBTOTpaHChOpMaTop.

35. 3aranbHi NPUHLUMOM PO3paxyHKIB HapameTpiB mepenadi kabemiB 3B’s3Ky. Kmacu Ta Tumnm
€JICKTPOMArHITHUX XBUJIb B KaOENsIX 3B 3Ky .
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36. OcobmuBOCTI po3paxyHKiB kabeniB 3B*s13Ky. PiBHIHHS enekTpoauHaMiku. OCHOBU pO3paxyHKIB
MEPBUHHUX Ta BTOPMHHUX ITapaMeTpiB Mepeaadi eNeKTPHIHNX KaOeliB 3B’ 3Ky .

37. Ilpomecu B NPOBIAHUKOBHX Marepiajgax KaOeliB NpH NPOTIKAHHI 3MIHHOTO CTPyMYy.
[ToBepxueBuii eexrt Ta eheKT OIU3BKOCTI.

38. EnekTpuuHa €MHICTh Ta aKTUBHA MPOBIIHICTH 130JIAII11 KabeliB 3B A3Ky. YacTOTHI 3aJIeKHOCTI
napameTpis.

39. Koedimient 3aracanusa. OnTuManbHa KOHCTPYKIIIS KaOelto 3B SI3Ky 3 TOUKH 30py Koe]illieHTy
3aracanHs. CriBBiIHOIIEHHS XeBicaiiaa.

40. OcHOBHE pIBHSHHS E€JIEKTPOMArHITHOT'O BIUIMBY B KaOeysx 3B’s3Ky. YacTOTHI 3aJIeKHOCTI
napamMeTpiB BILUIUBY.

41. Bumorun no kaOemiB 3B‘sA3Ky Npu Tepeaadi  MUQPPOBHX CUTHATIB. METOAM ITiIBHIICHHS
3aBaJIOCTIMKOCTI KabeliB Ha OCHOBI BUTHX map. CKpyTKa Ta eKpaHyBaHHS.

42. KoHCTpyKIIil Ta XapaKTEepUCTUKHU KaOeliB Mepex KabeabHOro Tene0aueHHs.

43. Kabemni CTpyKTypOBaHHX KaOEIbHUX MEPEK Ha OCHOBI BUTHX ITap.

44, Tunu Ta napamMeTpu KabelliB Ha OCHOBI BUTHX I1ap, KOAKCIaJIbHUX Ta ONITHYHUX KaOeiB.

45. Kabei aBTOMaTH30BaHUX CUCTEM YTIPABIIIHHS TEXHOJIOTiYHUMH Tiporiecamu (Profibus).

46. TexHosoris (Gi3MYHOTO CIIHEHHS 1301111 KOaKCiaJIbHUX KaOeliB.

47. OcoOIMBOCTI TEXHOJIOT1] BUTOTOBJICHHS BOJIOKOHHO-ONITHYHHUX KaOeiB.

48. TexHOJIOTIYH] JIiHIT IS BATOTOBJIEHHS BOJIOKOHHO-OIITUYHUX KaO€EJiB.

49. CiocoOu MpoKJIaAaHHs ONTHYHUX Ka0eliB. BUMOTH 10 pO3TATYIOUHX 3yCHIIb ITPH MPOKJIaIaHHI
ONTUYHUX KaOemiB.

50. 3’enHyBaHHS ONTUYHUX KaOelniB. TeXHOIIOTis 3BaplOBaHHS ONTHYHUX BOJOKOH. Po3’eMHi Ta
HEpO3‘e€MHI 3’€IHyBaui.

51. Hopmu Ha BTpaTH npu 3’€IHaHHI ONTHYHUX KabemiB. AnapaTtypa uis 3’ € IHaHHS.

PEKOMEHZIOBAHA JIITEPATYPA
Hempaouuyinni ma eionoenroeani oxcepena enepeii

1.B.A. Manspenko, JI.B. Jlucak. Enepreruka, noBkiyuis, eHepro3zoepexxkenns. /Iliq 3ar. pen.
npod. B. A. Mansapenka, X.: Py6ikon, 2004. —368 c.

2. Manspenko B.A. Eneprernyni ycranoBku. 3aranbHuii Kypc: HaBuanbHU TOCIOHHK. — 2-€
punanasa X: «Bugasaunrso CAT'A», 2008. — 320 c.3 i11.

3. AnbTepHaTiBHI eHepropecypcu: HapuanbHM nocionuk / C. B. boliuenko, A. B. SIkoBneBa,
0. O. Bogk, Kazumup Jleiiaa, C. . [lamanchKHit; 3a 3ar. penakiieto C. B. boiiuenka. — K.: HAY,
2021. - 397 c.

4.0OcHoBu BiTpoeHepreTuku: miapyyHuk/I".IliBusk, @.[kpebdews.-/.:HI'Y,2015.-335c¢.

5. ATnac eHepreTHYHOTo MOTEHIlialy BIAHOBIIOBAaHUX jkepen eHeprii Ykpainu. — K.: TOB
«Bionallpint», 2008. — 55 c.

6. EnexTpoTexHoioriuHi ycraHoBKM Ta cucteMu: Kypc nekmiii [EnexTponHuii pecypc] : HaBY.
noci6. ans cTyA. crenianbHocTi 141 «EnekTpoeHepreTrka, eleKTpOTeXHIKa Ta eJIeKTPOMEXaHiKay,
OCBITHBOI nporpamu «EnekTpoTrexHiuHi mpucTpoi Ta enekTporexHosnoriudi komruiekcu» / KIII imeni
Iropst Cikopcbkoro; yknaa.: B.O. bpxesunpkuii, 5.0. T'apan, M.IO. Jlanoma, €.0. Tponenko. —
EnextponHni tekctosi gani (1 gaitn: 1,70 M6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2020. — 136 c.

Texnixa ma enekmpoizuxa 6ucokux Hanpyz

1. Texwnika i enextpodizuka Bucokux Hanpyr : HaBu. nociOnuk / B.O. bpxesunkui,
A.B. IcakoBa, B.B. Pynakos Ta in. — Xapkis: HTY «XIII»- Topuamo, 2005 — 930 c.

2. Poii B. ®. Koncnekr nekiiii 3 quciuiuiiay « TexHika BUCOKUX Hampyr». - XapKiB:
XHYMI im. O. M. beketosa, 2016. — 160 c.

3. AxkimoB O.1., Cymko JI.JI. Texnika BUCOKUX HampyT. [30is11is Ta mepeHanpyru B

MIPUCTPOSX EICKTPOIIOCTAYaHHS 1 €JICKTPUYHOI TATH 3aJII3HUYHOTO TpaHcropTy: HaBu. mociOHuK. —
XapkiB: YkpZIA3T, 2009. - 217 c.
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4, Texnika Bucokux Hanpyr: Kypc nekiiii [Enextponnuii pecypc]: HaBd. mocio. mis
crya. cnenianbHOCTi 141 «EnexkTpoeHepreTrka, elIekTpoTexHika ta enekrpomexanikay / KIII im. Irops
Cikopcbkoro; ykaan.: B. b. A6pamos, B. O. bpxkesunpkuii, [. O. I'apan, O. P. [Iponenko —
EnextponHni rekctosi qani (1 gaitn: 8,95 Mo6aiit). — Kuis: KIII im. Irops Cikopcbkoro, 2021. —345c¢.

Enepzemuunuit meneoxncmenm ma enepzoehekmugHni mexnonozii

1. EnextponocradaHHs MPOMUCIIOBUX MiAIPHEMCTB : [TigpydHUK 1715 CTyIEHTIB
enekTpomexaHiyaux cnerianbHocTe / B.1. Minux, T.I1. [TaBnenko. — Xapkis : ®OII [Tanos A. M.,
2016. - 272 c.

2. OcHoBu enekrponocradanus: mapyd. / Kosupceekuit B.B., Bomommna C.M., — K.:
Kommpunr, 2021. —497c.
3. Betyn 1o eHepreTHYHOr0 MEHEeDKMEHTY : HaBd. 1oci0. / Aptiox C. @., Jlazypenko O.

I1., Maxorino K. B., Uepkammna I'. 1., Bepemiituyk 10. A. — Xapkis : HTY "XIII", 2018. — 228 c.

4. Maxorino K.B. OcHoBu Ttepmorpadii (HaBuanpamii mocionuk) / Maxorino K.B.,
Jlucenxo JI.I., Bynrakos O.B. // ®OII [1anos A.M., 2021. — 106 c.
S. Mansipenko B.A. Hemuposcbkuii [.A., EHeproz0epexeHHsl Ta €HEepreTUYHUN ayauT,

Xapki, HTY «XIII», 2011. -367c.

Enekmpuuni cmanyii

1. EnexTpruyHa yacTHHA CTAHIIIN Ta MiICTaHINN: Kypc Jekii [ Enekrpornmii pecypc]:
HaBYaJIbHUN MOCIOHUK JUIg cTy . cnemianbHocTi 141 «EnexTpoenepreTrka, e1eKTpoTexXHiKa Ta
enekrpomexanikay/ykian.: O.B. Ocramuyk, [1.J1. {enuctok, FO.I1. Mareenko/KIII im. Irops
Cikopcrkoro, — Kuis: KIII im Irops Cikopebkoro, 2022. — 183 c.

2. Hanunosa O.A. BnacHi moTpeOu aTOMHUX enekTpocTaHiiit (HaBuanbHO-MeTOIMYHMIA
MOCIOHUK JIJIsl CTYJIEHTIB CIIeiaibHOCTI « ENeKTpoeHepreTrka, eNeKTpOTeXHIKa Ta eeKTPOMEXaHiKay
ycix (hopM HaBUaHHS BUIIMX HaB4ajdbHUX 3aknajiB) / Jlanunosa O.A., Jlucenxo JI.I., Tumenko A.A.,
IBaxHoB A.B. // [Enextponne Bunanns| Kox nocrymy: http://repository.kpi.kharkov.ua/handle/KhPI-
Press/54720, 2021. — 94 c.

3. [lepexigHi mporiecu B cucTemMax elnekTponocradyaHHs: miapyunuk it BH3 /T'.T.
[TiBnsik, 1.B. XKexenenko, FO.A. [Tanaika, JI.I. Hecen, 3a pen. I'.I". IliBusika ; M-Bo OCBITH 1 HAyKH
VYkpaian, Ha. rips. yH-T. — 5-T€ Bu., Joompail. Ta gomos. — Juinpo : HI'Y, 2016. — 600 c.

4. EnexTtponocrayanHs poOMUCIOBUX MIANPUEMCTB : [liIpyuyHUK U1 CTYIEHTIB
elekTpoMexaHiuHux cnemiansHoctel / B.I. Minux, T.I1. ITaBnenko. — Xapkis : @OII [Tanos A. M.,
2016. - 272 c.

5. Kinu6a B.I1. Peneitnuii 3axuct enekrpoenepretuyHux cuctem: Ilinpyunuk. — JIpBiB:
Bunasuunrso HamionanpHoro yHiBepeuteTy "JIbBiBchKka momitexHika", 2013. — 533 ¢

6. Peneitanii 3axuct 1 aBTomaruka: Hapd. mocionmk / C. B. [Tanuenko, B. C. bimaaioxk,
B. M. baxxenos Ta iH.; 3a pea. B. M. baxenona. — Xapkis: Ykp[Y3T, 2020. - Y. 1. - 250 ¢

7. Penetinnii 3axuct 1 aBromatruka: Hasu. mocionuk / C. B. ITanuenko, B. C. bannmiox,
B. M. baxxenos Ta iH.; 3a pea. B. M. baxenoa. — Xapkis: Ykp[Y3T, 2021. - Y. 2. - 276 c.

Enexkmpuuni cucmemu i mepesici

1 3axapuenko B.II. ta i EnexTpuuni cuctemu Ta Mepexi: HaBy. moci6. - Kwuis
:HAY,2021.- 338 c.
2 Manorynko FO.B., bypukin O.b., Kanaaze T.JI., HerpeOcbkuit B. B. Enextpuuni

cucremu 1 mepexi. YactuHa 2: HaB4anbHUi mociOHuk / 3a pex. I1. 1. JlexxHtoka. — Binaunsg : BHTY
2021.- 158 c.

3 Mamnorynko FO.B., Bypukin O.b., Kamanze T.JI., Herpebcbkuit B. B. Enexkrpuusi
cuctemu 1 Mmepexi. Yactuna 1: naBuanpHui nmocionuk / 3a pex. I1. 1. Jlexntoka. — Binauns : BHTY,
2020. - 200 c.



20

4 KmumoBa P.H. Enexktpoeneprernuni cucreMu Ta Mepexi. EHepro3zoepexeHHs.
Memnitonons. 2020.- 436¢.
5 OpnoBnu  A.1O., Ilnemko ILI., Kosnoecekuit O.A., CmiBak O.B., Kotum

A.l.,Bemnuko T.B Enextpuyne oOnagHaHHS MiJACTaHIA CUCTEM eNEKTpOnocTadyaHHs.- M-BO OCBITH i
Hayku Ykpainu, LleHTpasibHOYKp. Hall. TexH. YH-T.— KponuBHuubkuii : BupaBeus Jlucenko B.D.,
2019. -272 c.

6 Jlebenunacekuid, 1.JI. EnexTpuyHi cUcTeMH Ta MEpPEXi: KOHCIEKT JISKIIH I CTY.
cren. 141 «EnexTpoeHepreTrka, eJIeKTPOTEXHIKA Ta eJIEKTpOMeXaHikay rainy3i 3Hanb 14 «Enexkrpuuna
imkeHepis» ycix ¢hopm HaByanasa. — Cymu: Cym1Y, 2018. — 214 c.

7 lapsbka B. M. Koncnmekr nekuiii 3 kypcy "EnekrpuynHa uacThHa CTaHLId Ta
migcranniin" (wactura 1) (s CTYIEHTIB JIGHHOI Ta 3a04HOi (popM HaBuUaHHS cremiaibHOCTI 141 —
EnexTpoenepreruka, eleKTpoTexHika Ta enekrpomexanika) / B. M. Iapsixka, A. O. Kaprok; Xapkis.
Hail. YH-T micek. ['ocni-Ba im. O. M. bekeroBa. — XapkiB :XHYMI im. O. M. bekerosa, 2018. — 149 c.

8 basrox T.M., brinoB [.B., ByrkeBnu O.®.i iH. [HTENneKTyanbHi €IEKTPHUYHI MEpExKi:
eleMeHTH Ta pexumu: 3a 3ar. pea. akag. HAH VYkpainm O.B. Kupunenka / Iuctutyt
enexrpoanHamiku HAH Ykpainu. — K.: In-T enexrpogunamixkn HAH Ykpainu, 2016. — 400c

9 Cerena M.C. EnexTpuuHi Mepexxi Ta CHUCTEMHU: MIAPYYHHUK M-BO OCBITH 1 HayKH
VYkpainu, 3-t€ Bun, nepepoOir. ta gonosH. JIbBiB: Bua-uo Ham. yu «JIpBiBchbka momitexHikay, 2015.-
540 c

10 Kupuk B.B., MacanoBa T.b. Enextpuuni cucremm Ta Mmepexi. Pexumu pobGotu
posiMkHeHuXx Mepex. HaBuanbnuii mociOnuk. - Kuis: HTYVY «KIIl», 2015.— 256 c.

11 [Mapagentok O.A. EnexTpudHi cucteMu Ta Mepexi: HaBd. moci0. / YepHiB. Hal. yH-T
im. FOpis denproBuya. YepHisii : Pyra, 2013. - 183 c.

12 CyneiimanoB B.M., UwmwxkesBcekuii B.B., Jlyrumn M.M. Enextpuuni cucremu Ta
Mepexi: HaBd. noci6. Har. texH. yH-T Ykpainu "Kuis. momitexs. in-1". - K. : HTYY "KIII", 2012. -
169 c.

13 Kypaxiscpkuit A.B., Kinam b.M., ITactyx O.P. HanifiHiCTh €leKTpUYHHX CHUCTEM 1
Mepex: HaBd. moci6. M-Bo oOCBITH 1 Hayku, MoJoJl Ta crnopty Ykpainu, Ham. yH-T «JIbBIB.
noiiTexdika». — JI. : Bug-so JIbBiB. momitexHiku, 2012.- 280 c.

14 [Ipockypus O.M., I'anyc O.I. «ExoHoMika B eHepreTuii»: HaB. mocib. s cTyAeHTIB
ycix ¢opM HaByaHHs crenianbHocTi 7.090602 — «EnekTpuuHi Mepexi Ta cUCTeMH» — XapkKiB:
HTY «XIIl», 2012.— 272 c.

15 3opin B.B., Htorpun €.A., byiinuii P.O. Enekrpuuni mepexi ta cuctemu. Hixkus.
Acnextllomirpad. 2011.- 248 c.
16 Kirens I'.A., TliBask I'.I'.-Enexktpuuni Mepexi CHUCTEM €JIEKTPOIOCTaYaHHS: HaBY.

MociOHUK 2-Te BUJ., nepepo0O. 1 non. /I.:Harionansauii ripunuuit ynisepcurer, 2011. -318 ¢

17 Mmur P.A., bospuyk B.M., lo6psincekuii .M., bapabam B.M. Enexkrpuuna mepexa
/ 3a 3ar. pen. P. A. lllmura. — JIsBiB, 2010. — C. 88

18 Opnosuu A 1O., [Tnemkos IL.T., Benuuko T.B. Enextpuune oGnagHaHHs miAcTaHIIN
CHUCTEM  EJIEKTPOIOCTAYaHHS: HABYAJBHMA TOCIOHMK i HanpsMy miarotroBku  6.050701
"Enextpoenepreruka Ta enekrporexsosorii". Kiposorpan: PBJI KHTYVY, 2009. — 334 c.

19 CymnaiimanoB B.M., Kanangze T.JI. EnexktpuuHi Mepexi Ta CHUCTEMH: MIAPYYHUK.
Kuis: THVYY «KIII», 2008. - 456 c.

20 Bacunera I1.0. EnexkrponocradanHs: HaBY. MOCIO. JJIS CTyI. BWIN. HaBY. 3aKi. /. -
Cymu : YHiBepcuTeTchka kHura, 2008. - 415 c.

21 Kymuk B.B., Ocramuyk JK.., Tents B.B. MogentoBanHs B 3agadax pO3BHTKY
eNneKTpuyHuX cucreM. HaBuanbamii mocioHuk. — Binauns: BHTY, 2008. — 128 c.

22 Cerena M.C. EnexTpuuni Mepexi Ta cucteMu: miapy4ynuk. JIpBiB: Bun-no Ham. yH-TY

«JIpBiBCBHKa mOiTeEXHIKa», 2007. 488 c.
23 Poroms, I'.JI. Erepro36epesxenns : HaBd. noci6. K.: lenpra, 2007.- 192 c.
24 Pomantok FO.®. Enexktpuuni cucTeMu Ta Mepexi: HaBYalbHUN MOCIOHHMK. - IBaHO-

®pankiBebk: Paker,2004. - 272 ¢
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25 [llectepenko B.€. Cucremu  eJIEeKTPOCHOXMBAHHS Ta  €JIEKTPOMOCTAYaHHS
MPOMHCIIOBHX IiIIPUEMCT: MiAPYyYHHK. — Binauns : HoBa kuura, 2004. — 656 c.
26 Jlyx’snenko }O.B., Ocranuyk JK.I., Kynuk B.B. Po3paxyHku eeKTpUUHUX MEpPEX MpU

ix mpoektyBanHi. HaBuanbuuii nocionuk. - Binaung BATY 2002.- 116 c.

27. IlpaBuna ynamryBanss enekrpoyctaHoBok (IIYE). Bunanns odimiiine. MineHeproByriuis
Vkpainu. — X.: BunaBauurso «®opt», 2017. — 760 c.

28. HopMmu TE€XHOJIOTIYHOTO MPOEKTYBAaHHS €HEPreTUYHUX CHUCTEM Ta €NEKTPUYHUX Mepex 35
kB Ta Bume. K.: Minenepro Ykpaiau, 1994. 37 c.

29.Tpancdopmaropu CHUJIOBI. Tunosa THCTPYKITIS 3 eKCIUTyaTaIlii: Coy
40.1521677681507:2009 / M-Bo nanuBata enepretuku Ykpainu. — O¢in. Bua. — K.: PIOPE: M-Bo
MajvBa Ta eHepreTuku Ykpainu, 2009. — 111 ¢

30. JJHAOII 0.00-1.32-01 IlpaBmia OymoBU e€lEeKTpOyCTaHOBOK. llpaBmia KopucTyBaHHS
EJIEKTPUYHOIO eHeprieto. Ykpapxoyaingpopm. — K.: 2001

31. IbH B.2.5-16-99. Imxenepne oOmagHaHHS CHOPY[, 30BHIIIHIX Mepex. BusHaueHHS
PO3MipiB 3eMeNbHUX AUISHOK AJisl 00'ekTiB enexTpuuHux Mepex. K.: JlepxOya Ykpainu, 1999. 24 c.

Cucmemu ynpasninHua 6upOOHUUMEOM MA PO3NOOINIOM e1eKMPUYHOT eHep2ii ma mexHo102iT
Kibepbe3neKu 6 elekmpoeHnepzemuyi

1. Ilepxau B.C. Teoperuuna enexktpotexnika: Jliniitni xona: Ilizpyunuk. Kwuis, BILI,
1992.- 439 c.
2. Teopis enekrpuunux 1 MmarHitTHux Kii: [ligpyunuk / C. B. [Tanuenko, O. M. AHaHbeBa,

M. M. babaeB Ta iH. — 2-T¢ BHI., BHIp. Ta jonoB. — XapkiB: YkpJY3T, 2020. — 246 c., ISBN 978-
617-654-135-6.

3. Manpsipos, B. I'. M30 TeopernyHi ocHOBH eneKTpoTexHikH. YacTuHa | : KOHCIIEKT
nexuiii / Kapnos 1O. O., Marac T. €., Magsspos B. I'. — Binnung : BHTY, 2018. — 154 c.

4. Mamsip B.C. TeopeTtnuHi 0CHOBU €JI€KTPOTEXHIKH. EnekTpruyHi Kosa: HaBy. MOCIOHUK /
B.C. Mansp. — JIbBiB: BunaBuunrso JIbBiBcbKoi momitexHiku, 2012. — 312 c.

S. OcHoBu enektponiku : HaBu. moci6. / A. C. Bacwpa, I'. [I. Jdopomenkos, B. II.
Koxem’siko, I'. JI. JIucenko. — Binnung : BHTY, 2018. — 197 c.

6. Po3paxyHok mepexiIHuX MpOLECiB y JIHIHHUX €IeKTPUYHUX KOJax : HaBy. 1mocio. /

LLA. Kypuno, B.IL. I'pynceka, JL.IO. Crninyn, M.A.lllep6a.-K.: HTYY “KIII”, 2013.-289 c.: 11.-bi6m.:
c.288

7. OcCHOBU €JeKTpOHIKH: (PYHKIIIOHAJIbHI €JIeMEHTH Ta iX 3acrtocyBaHHs. [linpydHuK s
CTYJICHTIB HEENEKTPOTEXHIUHUX CHEIaIbHOCTeH BUIIUX HaBUaIbHUX 3aknaniB. — JIbBiB: : «HoBuit
CBiT—2000»; «Marnomis miocy.—2003. —208 c.

8. [lepexinHi mpolecu B cucteMax enekrpornocradanss: [liapyunuk ams By3is. Bun. 2-e,

nompas. Ta gon. / [.I'. [liBasik, B.M. Bunocnascekuii, A.fl. Pubanko, JI.I.Hecen / 3a pen. akagemika
HAH Vxpainu I'.I'.ITiBHsika. - [{Hinponerposcbk: Bunasuunrso HI'A Ykpainu, 2000. - 597 c.

9. IlepexinHi mpouecu B cUCTEMax eJIeKTpornocTayaHHs: migpydnuk ans BH3 / T'.T.
[TiBasik, [.B. XKexenenko, FO.A. Tlanaika, JI.I. Hecen, 3a pen. I'.I'. [liBasika ; M-BO OCBITH 1 HayKu
VYkpainu, Ha. rips. yH-T. — 5-Te Bu., 1oonparl. Ta nomnos. — Juinpo : HI'Y, 2016. — 600 c.

10. UYepemicia M. M., Mopo3 O. M., €ropos O. b., llIgens C. B. [lepexianai mpouecu B
cucTeMax eJEeKTPONOCTaYaHHA: MiJpyd. [AJf CTyd. BUI. HaBdy. 3aki.] / M. M. Yepewmicin, O. M.
Mopos, O. b. €ropos, C. B. llIsens. — Xapkis: TOB "B cnpasi", 2016. — 260 c.

11. Kinu6a B.I1. Peneitunii 3axuct enexrpoeHepreTuunux cuctem: Ilinpydnuk. — JIbBiB:
Bunasuunurso HanionansHoro yHiBepcuteTy "JIbBiBchbKa nomitexnika'", 2013. — 533 c.

12. Penetinnii 3axucr 1 aBromaruka: Hasu. mocionuk / C. B. Ilanuenko, B. C. biauamgiox,
B. M. baxxenos Ta iH.; 3a pea. B. M. baxenora. — Xapkis: Ykp[Y3T, 2020. — Y. 1. - 250 c.

13. OcCHOBH penieifHOTO 3aXUCTYy Ta aBTOMAaTH3allll €HEpProcUCTEM: HaBYAIbHUHN MOCIOHUK.
Y. 2 / yxmn.: I.I1. Kozsapcekuii, E.B. Maiictpyk, L.II. Ko3sipcekmii. YepHiBiii: UepHiBebKU Hall. YH.,
2019.133 ¢
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14. ABTOMaTHKa TPOTHABAPIMHOTO  YIPABIIHHA  €JICKTPOCHEPTETUYHUX  CHCTEM:
[TigpyyHUK A7 CTYACHTIB 31 CHELiaIbHOCTI €JIEKTPOCHEPreTHKA, EIEKTPOTEXHIKA Ta EICKTPOMEXaHiKa
/ €.1. Cokom, I'.A. CennepoBud, O.I". I'pu6 ta in. - Xapkis: ®OII bpogin O.B., 2020. - 216 c.

Enexmpoizonauiiina, kabeaibna ma onmoeo10KOHHA mexHiKa

1. [Tpuiimanbui  Ta eKCIUTyaTaliixi BUIIPOOYBaHHSA €JIEKTPOYCTAaTKyBaHHS:
Hapu.nmocionuk / B.b.A6pamoB, B.O.bpxesunpkuii, O.P.IIponenko, mix pen. bpxkesunpkoro B.O. —
K.:HTVYY «KIll», 2015. — 235 c.

2. Bacwunens C. B., Bacunens K. C. Texnika Bucokux Hanpyr — PiBae : HYBI'TI, 2018. —
187 c.

3. I'ymenrok O. 1. TexHomorist peMOHTY 1 €KCIUTyaTallisi BHCOKOBOJBTHHUX YBOJIB Ta iX
KOHCTPYKTHBHI ocobnuBocti: JloBingkoBo Metoanunuid nocionuk/ ['ymentok O. 1., Pybanenko O. €.,
Ocranmuyk O. M., Tanoseps B. JI., [lanosanos }0. O. — K.: AIl «HaykoBo-TexHiuyHMI y4uOOBO-
KOHCYJbTalitHAN TIeHTpy, 2012. — 552 c.

4. bpxesunpkuii B.O., IcakoBa A.B., PynakoB B.B. ta in. Texnika Ta enexrpodizuka
Bucokux Hanpyr: Hasu. IlociOnuk / 3a pexn.. B.O.bpxesuipkoro ta B.M.Muxaiinosa.-Xapkis:HTY
«XI1I»-Topuano,2005.-930c.

S. Kapnymenko B.I1., le6entok JI.A., Aaronens FO.0., Haymenko O.A.. Cumnosi kabeni
HU3bKOI Ta cepelHboi Hanpyru. KoHcTpyroBaHHs, TEXHOJIOTIS, sSKicTh. XapkiB: Perion-Ingopm.2000.-
340c.

6. le6entok JI. A., I'ypun A. I'. BusHaueHHs HaBaHTa)KyBaJbHOI 3/TaTHOCTI CHIJIOBHX
Ka0eiB: HaB4YaIbHO-METOMMYHUHN TociOHMK XapkiB.: BumaBaunrso «Ilinpyunank HTY «XI1l», 2013. —
136 c. — ykp.

7. Bakynenko O.B., T'oms B.JI., Ipxa M.C., Xaxmrok O.A. Jlinii nepenaui. [linpydaauk. —
Kuis: IC33I KIII im. Iropst Cikopebkoro, 2021. 218 c.

8. Karok B.b. Bonmokonno-ontuuni cuctemu 3B'si3Ky. — K.:, 1999. — 483 c.

Q. Mahlke G., Gossing P. Fiber optic cables: fundamentals, cable engineering, systems

planning. - Berlin; Munchen: Siemens-Aktienges., 1993. 244 p.
10. Kapnos 0. O., Beamiupkuit 0. I'., Kyxapuyk B. B. Teopernuni ocHoBH
enekTporexHiku. Enekrpomarnitae none: [linpyunuk. — Xepcon: OJIII-TIJIFOC, 2014. — 407c.

11. Teopernuna enexkrpoauHamika : niapyunuk / [O. B. baranpka, O. FO. Bytpum, M. M.
Komuurin.] — X. : XHY imeni B. H. Kapa3zina, 2017. —414 c.
12. XKnanos B.I. Knacuuna Tteopis eleKTpOMarHiTHOro mnoss. MIiKpocCKomiuHa Teopis.

Kuii.: HTYY “KIII” — 2014. — 84 c.

13. [Tomnasko KO.M. , IlepeBepzeBa JLII., BoponoB C.O., Skumenko lO.I. ®izunune
Mmatepiano3HaBcTBo. YactuHa npyra. [ienekrpuxu. — Kuis:HTYY «KIIl», 2007 — 592 c.

14. [Tomnasko KO.M. ®izuka auenextpukis. — Kuis: HTYY «KIll», 2015 - 572 c.

15. I'o6peit P. M. TexHiuHe [larHOCTYBaHHS, BHUIIPOOYBaHHS Ta BHUMIPIOBAHHS
eJIeKTPOoOOIaJHAHHA B YMOBAaX MOHTaXy, Halaro/KyBaHHs 1 B ekcruryatauii. Yactuna 1./ P. M.
I'o6peit, O. €. Pybanenxo ta in. — K.: «JITI HTYKL», 2008. — 524 c.

16. I'obpeit P. M. TexuiuHe [JiarHOCTYBaHHS, BHUNPOOYBAaHHS Ta BUMIPIOBAHHS
€JIEKTPOOOIaIHAHHS B YMOBaX MOHTaXy, HaJlaroJDKyBaHHSA 1 B ekcruryaramii. Yactuna 2./ P. M.
I'o6peit, I'. B. IlIunkapenko Ta iH. — K.: « AIT HTYKL», 2011. — 1008 c.

17. Martsiituyk B. A. TexHosorii HaykoBUX JOCTIIKEHb: HaBUalIbHUM MOCIOHUK / B. A.
Marsiituyk, I1. /I. Jlexxutok, O. €. Py6anenko. — Binnuist: BHAY, 2015. — 190 ¢
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[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIOKEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

60-63 E

- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

35-59

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ipasun nputiomy 0o HTY « XTIy ¢ 2023 poyi.

CxBasieHO Ha 3aCiIaHHI BUEHOI pajii IHCTUTYTY.
ITporoxon Ne 7 Big 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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EJIEKTPOMEXAHIKA

AHOTAILILA

MeTor BCTYIHOTO BUIIPOOYBAaHHS € KOMIUIEKCHA IEpeBipka 3HaHb BCTYMHHKIB, SKi BOHH
OTpUMaJIM B pe3yJbTaTi BUBYCHHS IUKIY MAUCHUIUIIH, TNepeadadyeHux OCBITHHO-TIPOQECIiHO0
MIPOrpaMoI0 Ta HaBYAIBHUMH IJIAHAMH BIAMOBITHO 710 OCBITHBOTO CTYTEHs «OaKaiaBpy.

BerynHuk noBHHEH NMPOJAEMOHCTPYBATH HEOOX1THUI CHEKTp 3HAHb Ta YMiHb, SIKi JI03BOJISIOTH
oMy OTpUMaTH JOMYCK N0 WIATOTOBKM Ha 3400yTTs KBajmidikamii marictpa 3a BiAMOBIIHHM
HampsIMOM TIATOTOBKH, sKa Tmependadae poOOTy B Tamy3i po3poOKM Ta KOHCTPYIOBaHHS Ta
eKCIUTyaTalii eJeKTPUYHUX MAIllMH, eeKTPUYHUX arapariB, MOOYTOBOI TEXHIKH Ta EJIEKTPUUYHOIO
TPAHCHOPTY 3 BUKOPHCTAHHSIM CIICIiaTi30BaHUX KOMIT IOTEPHUX MPOrpaM Ta MIHUPOKUM BUKOPUCTAHHIM
KOMIT IOTEPHHX Ta 1HPOPMAILIHHUX TEXHOJIOTIH TIPH X IPOEKTYBaHHI, JOCIIKEHHI Ta eKCIuTyaTallii, a
TAaKO’X POOOTY 3 BIPOBAPKEHHS HOBHUX TEXHOJIOTIH HAa ICHYIOYMX Ta HOBHX HiANPHEMCTBAX IS
M1BUIIEHHS KOHKYPEHTO3IaTHOCTI IPOAYKIII1 Ta MiABUIICHHS eHeproeeKTUBHOCTI ii BUPOOHUIITBA.

[Tin yac mMAroTOBKH 10 BUIMPOOYBAaHHS HEOOXIAHO 3BEPHYTH yBary Ha Te, IO abiTypieHT
MTOBUHEH:

3Hamu. OCHOBM TeOopil EIEeKTPUYHUX KUI Ta EJICKTPOMArHITHOTO TIOJNs, OCHOBHU
MaTepiaJlO3HABCTBA MPOBITHUKOBHUX, 130JAIIMHMX Ta MAarHITHUX MaTeplaliB, TEOPIIO EJIEKTPHYHUX
MallfH, a TaKOXX OCHOBHI BIJJOMOCTI TpO €JEeKTPUYHI amapaTd Ta EJIEeKTPUYHUA TPAHCHOPT, iX
MPU3HAYEHHSI Ta OCOOJMBOCTI 3aCTOCYBAaHHS, TE€XHOJIOTII0 BHUPOOHHIITBA, OCOOIMBOCTI BHIIPOOYBaHb,
eKCIUTyaTallii Ta JiarHOCTHKH ENIEKTPHYHUX MAIIHH 1 TpaHc(opmaropis.

éMimu’. BUKOHYBAaTH PO3paXyHKH, [MOB’s3aHi 3 JTIHIMHUMHU Ta HEJTIHIHHUMH KOJIaMHU MTOCTIHHOTO
Ta 3MIHHOTO CTPyMY, BUKOHYBaTH PO3PaxXyHKH, ITOB’S3aHi 3 €NEKTPUYHUMHU Ta MAarHiTHUMH TIOJISIMU,
o0upaTu eNeKTPOTEXHIYHI MaTepiaiu A KOHCTPYKIIM eIeKTPUYHUX MalliH, anapaTiB Ta eJIEeMEHTIB
EJIEKTPUYHOTO TPAHCIIOPTY, a TAKOXX OOWpaTH BIAMOBIMHI €JIEKTPUYHI MAIIMHU W amapatd it
PI3HOMAaHITHHUX €IEKTPOTEXHIYHUX KOMILJIEKCIB.

Bcerynae daxoBe BUNpoOyBaHHS BKJIFOYAE 3MICT HABYAIBHUX JIUCIIUILIIH:
TeopeTnuHi OCHOBH €1E€KTPOTEXHIKU
EnexTtpoTexHiuHi Marepianu;
OcHOBU METpOJIOTIi Ta ENEKTPUYHUX BUMIPIOBaHb;
Enextpuuni anapaty;
Pyxomuii ckian enekTpoTpaHCIopTYy;
OCHOBHU €JeKTPUYHO] TSTH;
Tsrosi mifcTaHIii Ta KOHTAKTHI MEPEXi;
MopientoBaHHS €JIEKTPOMEXaHIYHUX CUCTEM;
TexHooTisI eNeKTPOMAIIHOOY Ty BaHHS;
0. EnexrpuuHi MammHu;
1. KoHcTpyroBaHHS €NEKTPUYHUX MAIIUH;
TennoBi, rigpaBiiyHi Ta aepoAUHAMIUHI IPOLIECH B €IEKTPUYHUX MallllHaX;
13. EkcruryaTtaris Ta peMOHT €IeKTPUYHUX MAIIWH;

RROoOo~NoO~WNE

[EY
N

Opranizaiiisi BCTyITHOTO BUINPOOOBYBAaHHS 3IIMCHIOETHCS BiAMOBIMHO 70 I[lomoskeHHS TIpo
npuiiManbHy KoMicito HaiioHambHOrO TEXHIYHOTO YHIBEpCUTETY «XapKiBCbKHM MOMITEXHIYHUI
THCTUTYTY.

3MICT [TPOI'PAMU
1. TEOPETUYHI OCHOBU EJIEKTPOTEXHIKN
1.1. Teopist JiHIHHUX eJJIeKTPUYHUX KLJI MOCTIHHOTO CTPYMY
Enextpuyni xoja nmocTtiiiHoro crpymy. OCHOBHI HOHATTS Ta Bu3HaueHHs. 3akoH Oma. [IpaBuiio
posnoainenns. 3akonu Kipxroda. Po3paxyHOK mpocTuX eneKTpuYHMX Kisl. EHepris Ta moTyXHICTb.
Jlxepena eneprii. ExkBiBaseHTHI NepeTBOPEHHS JUKEpesl Hanpyru Ta cTpymy. llocninoBHe 3’€qHaHHS
mwkepen. BupoOmioBana, oOoOMiHHA, CHOXXHBaHa, BHUTpadyeHa eHepris (MOTYyXHICTh). bamaHc
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MOTY>KHOCTEH. Po3paxyHOK CKIaAHMX KUT TOCTIMHOTO CTpyMy MeTojnoM piBHsSHB Kipxroda Ta
METOAOM KOHTYpHHUX CTpyMiB. [IpuHIMI Ta MeTox HakiagaHHsA. Metoxa B3aeMHOCTi. MeTO By3J10BUX
noteHmianiB. Teopema KoMIIeHcalli Ta METOJ €KBIBaJIGHTHOTO TeHeparopa. Ilepemada eneprii Bifg
aKTHUBHOTO JBOMOJIOCHUKA 710 macuBHoro. Koedimient kopucnoi aii (KKJ/[) nepemaui. ExBiBanenTHi
NIEPETBOPEHHS B €JIEKTPUYHUX KOJaxX (TPUKYTHUK-31pKa, 31pKa-TPUKYTHHK, KIJIbKA apajeIbHUX T1I0K
— OJTHA CKBIBAJICHTHA).

1.2. Teopist JiHIHHUX eJJeKTPUIHUX KiJI 3BMIHHOTO CTPYyMY

Enextpuuyni koma 3MmiHHOTO cTpyMy. OCHOBHI TOHATTS Ta BHU3HAUEHHSA. [HIYKTHUBHICTB.
€mHicTh. [IoBHUIA, aKTUBHHM 1 peakTUBHUI ornopu. Jlirodue Ta cepeHe 3HAYCHHS CTPYMIB Ta HaIlPYTH.
300pakeHHsT TapMOHIMHMX (YHKII dYacy 3 JIONOMOTOK OOEpTOBUX BEKTOpIB. PiBHSHHS
€JIEMEHTApPHOI'0 KoJja 31 30CepeKeHUMHU MapameTpaMu. 3akoH Oma Juid KoJjla TapMOHIMHOTO CTpyMy.
Bekropna giarpama. 3akon Oma st R, R-L, C, R-C i R-L-C enementapuux Kin. TpUKyTHHKH OIOpPiB
Ta nposigHocTi. [locnigoBHe Ta mapasnesbHe 3’€JHaHHA Y KOJII rapMoHiiHoro ctpymy. Kommiekcuuit
METOJ PO3PaxyHKy KiI CHHYCOIZaJbHOTO CTPyMYy: 3arajbHi HOHSATTS Ta BU3Ha4deHHs. KomruiekcHi
onopu Ta npoBigHocTi. 3akoHu Oma Ta Kipxroda B komruiekcHiit popmi. Po3paxyHOK eneKTpuyHOro
KoJIa B KOMIUIEKCHI (opmi. T1OoTyKHICTh y KOJi TapMOHIHHOTO CTpyMy. AKTUBHUH Ta PEaKTUBHUI
nporecd. TpUKYTHUKM mOTyXHOCTeH. KomriuiekcHe 300paXkeHHS NOBHOI MOTYXHOCTI. bamanc
noTtyxHoctell. Pe3oHaHc y Koji rapMOHiifHOTO cTpyMy. Pezonanc Hanpyru. YacTOTHI XapaKTepUCTUKA
Ta pe3oHaHCHI KpuBi. Pe3oHanc crpymiB. OcoOIMBOCTI pe30HAHCY MPH BiACYTHOCTI aKTUBHOTO OMOPY.
EnextpuuHi Kosa 3 MarHiTHUM 3B’SI3KOM. 3aKOH €JEKTPOMArHiTHOI iHAyKLii. B3a€eMOIHIyKTHBHICTb.
[TocninoBHe Ta mapasnesbHe 3 €IHAHHS 1HAYKTUBHO 3B’S3aHUX €JIEMEHTIB. YCYHEHHS 1HAYKTUBHHMX
3B’SI3KIB MK eJeMeHTaMH (MeTOJ IHIYKTHBHOI po3B’si3kH). Tpanchopmarop 6e3 ¢depomarHiTHOrO
oceplisi, Horo piBHSAHHS, BEKTOPHA Jlarpama, cxema 3amilleHHs. HerapMmoHiiiHI Hanmpyru Ta CTpyMH.
I"apmowniuHi cknanosi paxy @yp’e. Jiroui 3HaU€HHS HECHHYCOITHUX CTPpyMiB Ta Hanpyr. [loTyXHicTh
y KoJlaX HEerapMoHiHHOro cTpyMmy. Po3paxyHOK Kil HEerapMoHiiHOTO cTpyMy. BrumMB nmapamerpiB koja
Ha Qopmy cTpymy Ta Hanpyru. [loHsATTS Tpo OWUTTS Ta MOJYJIbOBAaHI KOJHBaHHA. Teopis
YOTUPUIIOIIOCHUKIB. Bu3Ha4YeHHs TMEpBHHHUX TNapamMeTpiB Ta MapaMeTpiB CXeM 3aMilleHHS
YOTUPUNOIIOCHUKIB. [I0BTOpHI MapaMeTpy YOTHPHUIOIOCHUKIB. PIBHSHHS B rinepOoIiuHuX (YHKIIISX.
JlaH1IOrOB1 CXeMH Ta YaCTOTHI €JEKTPUYHI QUIBTPHU (3aranbHi HOHATT).

1.3. Tpuda3sHi eJekTpUYHi K0JI1a | MArHITHI KoJ1a

BnactuBocti  Oararodasnux cucrem. Ilpunmun poGotn 3-X (¢HazHOrO CHUHXPOHHOTO
redepaTtopa. 3’eHaHHs (a3 31pKOI0 Ta TPUKYTHUKOM. JIiHIIHI i (a3HI Hanpyru reHeparopa (MUTTEBI
3HAa4YeHHs, KOMIUIEKCHa (Gopma 3amucy). Po3paxyHOK cUMeTpU4YHMX TpuGa3zHUX KT MpU 3’€IHaHHI
31pKOI0 Ta TPUKYTHUKOM (3 ypaxyBaHHSIM ONOpIB JiHIM i 6e3) . BekTtopHa miarpama. Po3paxyHox
HECUMETPUYHMX Tpu(a3HUX KUl MpH 3’€HaHHI 31pKOI0 Ta TPUKYTHUKOM. BekTopHa niarpama.
[TotyxHicTh Ta ii BuMiptoBaHHs. [loTyHICTh Tpuda3zHoOro Koja W HaBaHTaxeHHs. KpaiiHl Bunaaku
necumerpii 3-x dasEux kin. OGepToBe MarHiTHe mnone, Moro piBHSHHA. MeTOX CHMETPHYHHX
CKJIAZIOBUX (OCHOBHI TIOJIOKEHHS ).

Heniniiini enextpuyHi kona. I'padoanamiTuuHmil po3paxyHOK IpOCTUX Kil. MeTo/ 1BOX BY3IiB
Ta €KBIBAJICHTHOTO T€HEPATOpA.

MarHiTHI  KOJa  TOCTIHHOIO  MAarHiTHOrO  MOTOKY. 3aKOHM  IIOBHOTO  CTpyMy
1 Oe3mepepBHICTh Mar”iTHOro motoky. 3akoHun Oma i1 Kipxroda nns marniTHuX K. PospaxyHox
MarHiTHUX KT (HeposralyKeHHX Ta po3raimyxkeHux). [Ipsma Ta 3BOpOTHa 3ajadl pO3PaxyHKY
Mar"iTHUX Kij1. Po3paxyHOK MarHiTHUX Ki1 3 IOCTIHHUMHU MarHiTaMu.

MarHiTHi KoJla 3MIHHOTO MarHiTHOTO MOTOKY. 3aKOH €JeKTPOMAarHiTHoi iHaykuii. Brpatu Ha
riCTEpe3uc Ta BUXPOBI CTPYMH.

PeaktuBHa KoTymika 31 craneBuM ocepasMm. ®opma crpymy. PiBHsHHA. Cxema 3amillieHHS.
Bekropna nmiarpama. Po3paxyHoxk.

Tpancdopmarop 31 craneBum ocepiasM. PiBusHus. Cxema 3amilieHHs. Bekropna miarpama.
BuzHauenHs mapaMeTpiB CXeMH 3aMilIEHHS IO J0CiiaM HepoOOYOoro X0y Ta KOPOTKOTO 3aMUKaHHS.
Po3paxyHOK HOMIHAJIBHOTO peXXUMY pOOOTH TpaHchopMaTopa.
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1.4. IlepexigHi mpouecu B JIiHIHHUX eJIeKTPUYHUX KOJIAX.

OcHOBHI BU3HAYEHHS Ta MOHATTS. 3aKoHu KomyTanii. Knacuunmii metoz. [IpumycoBa Ta BijibHI
ckianoBi. Ilepeximni mpomecu y Kojax 3 OJHMM HakonudyBadem eHeprii. Cranma wacy. Ilepeximni
nporecu y koii R-L npu nocTiiiniii Ta rapMoHiiiHii Hanpy3i [ukepena. [lepexiani nmporecu y ko R-C
Py TIOCTIMHIN Ta rapMoHiiHIA Hanpysi mpkepen. Crana yacy posramyxeHoro kona. IlepeximgHi
IpoIecH B KOJax 3 JBOMa HAKONMUYyBauaMH eHeprii. Po3psn KoHIeHcaTopa Ha aKTUBHO-1HIyKTHBHE
HaBaHTAKCHHS (amepioguyHUid Ta KOJWUBAIBbHUU mporiecu). Bmukanns kona R-L-C Ha mocriiiHy
Hanpyry (anepioJuuHuil Ta KOJUBAILHUI MPOLECH).

OnepaTopHuil METOA pO3paxyHKy MepexiiHux mporeciB. OCHOBHI TEOpeMH Ta IIpaBHJIA.
OmneparopHi 300paxkenHst npoctux QyHkuid. 3akon Oma B omnepatopHiii ¢popmi. 3akonu Kipxroda B
oneparopHi i popmi. DiktusHi EPC.

1.5. EnexkrpocraTnyne mnoJie

EnexkrpomarnitHe mone gk Bua Marepii. PiBHsHHs MakcBemna.  ®DisuuHa  CyTh.
Enexrpocrarnune mone. OCHOBHI BU3HAYCHHSI.

[Tone 3apsiniB, po3noAiieHUuX Mo 00’emy, ruiomuHi, JdiHii. Teopema ["aycca. Tpere piBHAHHS
MaxcBemra. [Tose 3apspKeHOro MPOBIAHUKA Ta JICICKTPUIHOT KYJIIi.

Hanpyra, EPC, notenmian, ymoBu noteHuiaabHocTi. [ToTeHmian mous 3apsiaiB, po3noaiieHuX
o 00’eMy, tutomuHi, JiHil. ['pagient motenuiany. ExBinoTeHuiitHi moBepxHi. PiBHAHHS myaccoHa Ta
Jlamaca.

['parnuni ymoBwu. [losme Ta MeXH MPOBIAHWKA Ta JieNEKTpUKa. EJlexTpocTaTHdHA iHAYKILiS.
[Tone nBompoBigHUKOBOI JiHII. EnexTpuyni Bici MpOBiTHUKIB. MeETON A3EpKaIbHUX BiTOOpaXKEHb.
€MHICTB.

€MHICTB ABOMPOBIIHOI JTiHI1T, KaOeIo 1 III0CKOro KOHACH caTopa.

Enepris enextpuynoro nosisi. CranionapHe enektpuyHe noje. 3akoH Oma y audepeHuinHii
bopwmi.

1.5. MarniTHe noJie nocTiiiHUX cCTPyMiB

CramionapHe marHiTHe nosie. OcHOBHI BH3HaueHHs. 3akoH bio-CaBapa Ta 3akOH HOBHOTO
ctpymy. Ilepie piBHsHHS MakcBeria.

3aKOH HeNepepBHOCTI MarHITHOTO MOTOKY. YeTBepTe piBHAHHSA MakcBesia.

MarsuiTHe noje Kpyrjioro npoBiHMKA, ABOIPOBINHOI JiHII, KaOento, TOpoilanbHOI KOTYIIKH.
Mertoa n3epkaibHUX Bi10OpakeHb.

3aKOH €JEeKTPOMAarHiTHOl I1HAYKIII Ta Jpyre piBHAHHA MakcBemia. I[HAYKTHBHICTH Ta
B3a€MOIHIYKTHBHICTb.

Enepris Ta cuiam y elleKTpOMarHiTHOMY TOJIi.

CkansgpHuil Ta BeKTOpHMHA MarHiTHi noteHuianu. PiBHsHHSA Ilyaccona Tta Jlammaca. I'pannyHi
YMOBH.

KBasicramionapue MarHiTHe 1moje. PiBHAHHS  MakcBemna.  Y3aragbHeHMH — 3aKOH
enekrpomarHiTHOl 1HAykii. EPC Ta cuma, niroui Ha MNPOBIIHUKM €JNEKTPUYHOI MamMHU. Pyx
MPOBIJHUKA Y MAarHITHOMY TIOJII.

1.6. 3MiHHE eJIeKTPOMATrHITHE MOJIe

3MiHHE enekTpoMarHiThe nose. PiBusuHs Makcsenna. Teopema Ymosa-IloiinTinra. [lepegaua
eHeprii mo 2-X MpoBiAHIN MiHIi 3 Touku 30py Teopemu YmoBa-IloitHTiHra. IloTok enexTpoMarHiTHOi
eHeprii y KoakciaabHOMY KalOeli.

PiBusinns [lyaccona i Jlammaca. [IpoBimHUK 31 CTpyMOM.

[Tnacka enekTpoMarHiTHa XBWIS Yy JIeJEeKTPUYHOMY Ta TPOBIHOMY CEPEJOBHIII.
[ToBepxHeBuUil ePexT.

PiBusnHs MakcBesuia. @i3MyHMIA CMUCT Ta MaTeMaTHYHE TPaKTyBaHH rot, div, grad.

2. EJIEKTPOTEXHIYHI MATEPIAJIN

Bynosa tBepaux 1in. Kpucraniuna crpykrypa TBepaux Tia. [Ipocta Mosienb eHepreTHYHUX 30H.
Hienextpuku. Enekrpruuni BnactuBocTi mienektpukis. [lonspusaitis gienekTpukis. Buan nonspusariii.
JlieneKTpu4yHa MPOHUKHICTD. ENeKTponpoBinHICTh AienekTpukiB. Pi3UyHA CyTh €IEKTPONPOBIIHOCTI
nienexkTpukiB. IloBepxHeBa 1 00’€éMHa €JIEKTPONPOBIAHICTh. BrumB pi3Hux QakTopiB Ha
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eNeKTpoInpoBiaHICTh. JlienekTpuuHi BTpaTtu. Di3udyHa CyTh MICTEKTPUYHUX BTpaT. ElekTpoTexHiuHa
MOJIEIIb JieJIeKTPUKa 3 BTpataMu. Tumu aienekTpuunux Btpat. [Ipobiii gienextpuka. Buan npoboro i
ix ¢i3uuHa cyTh. B mumB pizHuX (i3uUHUX (aKTOpPIB HA CIEKTPUYHY MIIHICTH JieNeKTpuKiB. dizuko-
MeXaHi4HI BIACTHBOCTI AienekTpukiB. Kiacudikaris gienexrpukis. Heopraniudi TBepi Ai€TEKTPUKH.
Cmoma. Keapu. Kepamika. Ckno 1 cutanu. CerHero- 1 I’€30€JIEKTPUKH. 3arajbHi BiIOMOCTI MPO
nonmimepu. Cmounu. Ilnmactmacu. Jlakm 1 kommaynau. Pinki kpucramu. [IpoBigHHKOBI Matepianu.
®dizuyHa TpHpoAa eIeKTponpoBiHOCTI. OCHOBHI €JIEKTPUYHI BIIACTHMBOCTI MPOBIAHUKIB. Brume
TEeMIepaTypu, JIOMIIIOK, Ae(eKTiB CTPyKTYpH Ha MUTOMUH Omip MNPOBIIHUKIB. EnexTpuuni
BJIACTUBOCTI MeTalieBuX IUTBOK. Kiacudikariss mpoBiTHUKOBUX MaTepiamiB. MaTtepianu 3 BHCOKOIO
MIPOBITHICTIO: MiJlb, ATIOMIiHIH, 30J10TO, cpibio. bimeramu. CrutaBu BUCOKOTO omopy. Matepianu ais
3pa3KoBUX OMoOpiB 1 BuMipHux mnpwiaaiB. CraBu Ui Tepmorap. TyrormiaBki MaTepiaiu.
HanmpoBigauku. MarniTai Matepianu. ®Di3uyHa mpupoja MarHeTH3My. 3arajbHi BiJOMOCTI PO
MAarHiTHi BIacTHBOCTI MartepiamiB. Knacudikaiiss MarHiTHUX marepiaiiB 1 o01acTi iX 3aCTOCYBaHHS.
MarniToM’siKi Martepiaiu, iX OCHOBHI XapaKTepUCTHKH. HW3bKOYAaCTOTHI MAarHiToMm’sKi MaTepiaid.
MarsiToM’siki  MaTepiaJid  CHEIialbHOTrO IpPU3HAYEHHSA. BHCOKOYACTOTHI MarHiTHI Marepiaiu:
MAarHiTOJICNEKTPUKH, MarHiToM siki  ¢epuru. HamiBnpoBigaukoBi Matepianmu. Kiacudikaris
HaMiBIPOBIIHUKOBUX MatepianiB. 30HHAa CTPYKTypa HamiBOPOBIAHUKIB. BracHi 1 JOMIIIKOBI
HaniBOpoBigHuku. JloHopu i1 aknenropu. OCHOBHI 1 HEOCHOBHI Hocii 3apsiny. IIporecu reneparii i
pexkoMOiHalii HOCIiB.

3. OCHOBM METPOJIOI'Il TA EJIEKTPUUYHUX BUMIPIOBAHb

3arajpHi NMUTaHHS BUMIPIOBaHb €JIEKTPUYHUX BeJWYMH. OCHOBHI NMUTAHHSA Ta BU3HAYEHHS.
OcnoBHi nutanHs ceprudikamii. Knacudikamis Ta OCHOBHI XapakTepUCTUKH 3ac00iB BUMIPIOBAILHOL
TexHiku. Kiacu TouHoCTi 3ac00iB BUMiproBabHOI TexHiku. Kiacudikariis moxubok. MeTroau OIiHKH
MOXUOOK MPSAMHUX Ta OMIOCEPEIKOBAHUX BUMIPIOBAHb.

Marnitoenekrpuuni  npuwiagu. KoHcTpykuis Ta Teopis poOotu. PiBHSHHA — mikanmu.
MarHsiTtoenekTpuyHi ammnepMeTpu Ta BOJbTMETpH. OMMETpPH 3 IMOCIIJOBHOIO Ta MapajiebHOIO
cxemamu. Jloromerpu. Cxema OMMETpPY Ha OCHOBI Jioromerpy. Merommerpu. MarHiToeneKTpHyHi
BHUMIPIOBAJIbHI IPUJIAIM 3 IEPETBOPIOBAYAMH: BUIIPSIMHI aMIIEPMETPH Ta BOJIBTMETPH.

TepMoenekTpuuHi IpuIaIn.

EnexrpomarnitHi npunaau. KoHcTpykuis Ta npuHOun [ii. PIBHAHHSA mKaniu. AMOepMeTpu 1
BOJIbTMETPH. 3aXUCT BiJ] 30BHIIIHIX MarHiTHUX TMOJIB.

Enexrponunamiuni npuiaau. KoHCTpyKis Ta NpuHIMN J11i. AMIOEpMETpH Ta BOJIBTMETPH.

Enextpoannamiuni BarmMeTpu. CXeMH BKIIOUEHHs. BUMiproBaHHs MOTYKHOCTI y TpU(azHOMY
JAHIO31.

[HAYKIIMHAN TTYUIBHUK €TIeKTPUYHOT €Heprii 3MIHHOTO CTPYMY.

BumiproBanbHi TpanchopMaTopu CTpyMy Ta HalpyTH.

[udposi 3acobu BumiproBanHs. OcHOBHI MOHATTA. Jloriuni enementu. Tpurepu. Lludposuii
gacToTOMIip. BuMmiproBaHHs 4acTOTH, EPiOy, CHIBBITHOIIEHHS 4acTOT.

Enextponnuii ocrunorpad. Ipunnun aii. CtpykrypHa cxema. BuMiproBaHHs 3a JONOMOTOO
€JIEKTPOHHOTO ocIuiorpada.

OpuHapHi MocTH nocTiiHoro crpymy. Cxema. [Ipunuun aii. [ToxuGku BUMiproBaHHS.

4. EJIEKTPUYHI ATIAPATU

4.1. ®yHKUil, YacCTHHY Ta KJIacupikamisa eJJleKTPUYHUX anapaTiB

KirouoBi 0coOIMBOCTI MIXKHApOJHOI TEPMIHOJIOTII OO0 €NEeKTPUYHMX amnapaTiB. DyHKIIT
eNIeKTpUYHMUX arapariB. OCHOBHI YaCTUHU EJEKTPUYHUX arapariB: Koja (TOJI0BHE, JOINOMIXHE, KOJIO
KepyBaHHS, TOJIIOC Ta TOPT, KOHTAKTH, AYTOracHi CHCTEMH, TEPMiHAIH, aKTyaTOPH, y3arajibHeHa
CTpyKTypa nomtocy. TenaeHii puHKy Ta Ki1acu@ikallis eeKTpUYHHUX araparis.
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4.2. EnexTpuyHa anapaTtypa Ta 6e3neyHe BHUKOPHCTAHHS eJIEKTPUYHOI eHeprii

Enexrpobesneka: cuctema 3aXUCTy Bifl 3ryOHOT Aii eNeKTpUYHOI eHeprii. 3aXucHe y3eMJIeHHS Ta
POJIb 3aXMCHHUX EJIEKTPUYHUX amapaTiB y CHUCTEMax 3aXHMCHOrO y3eMJICHHS. 3aXHCHI BJIACTUBOCTI Ta
3aXHILIEHICTh EJIEKTPUYHOI araparis.

4.3. Bumoru /10 eJIeKTPUYHHUX anapatiB. YMoBH po6oTu. [lo3HaueHHs1 Ta MapKyBaHHS

Bumorn no enekrpuunux amapatiB. Knacudikaiis Bumor. Bumorn momo 6e3neqHocTi. 3aranbpHi
eKcIUTyaTaliiini Bumoru. HopmanbsHi Ta HeHOpMaibHi yMOBH poOoTH. CTPpyMHU KOPOTKUX 3aMHUKaHb Y
KOJIaX 3 eNIEKTPUYHMMHU amaparamu. HarpiBaHHs ENEKTPUYHHMX amapaTiB y HOPMaJbHUX YMOBAax
pobotu. HarpiBanHs CTpyMOIIPOBOIIB MHpU KOPOTKUX 3aMHKaHHsX. [HTerpanu J[koyns amapatiB
3axucry. [lo3HaueHHsS Ta MapKyBaHHS €IEKTPUYHHX araparis.

4.3. EnekTpomexaniyna anaparypa. [Ipu3HadyeHHsi Ta 3aCTOCYyBaHHS

Enexmpomexaniuni komymauyiini anapamu nu3zpkoi nanpyzu. 3anoObxauku. KomyrarmiitHi
amapaTty 3 pyYHUM KepyBaHHSAM. BiaMmukadi mpoMHUCIOBOro Mpu3HadeHHs. Biqmukayi 11t moOyTOBUX
Ta aHAJOTIYHUX EJIEKTPOYCTAaHOBOK. BinMmkaui, kepoBaHi pisHHMIEBUMH cTpymMamu. KoHTakTopu Ta
myckaui. AmapaTtu kin kepyBaHHs. EnexktpomarnitHi pene. [IpomucioBi 3’eqnyBadi Ta 3’€IHYBaJbHI
npuctpoi. Bumukaui Ta 3’€HyBadi moOyTOBOTO 3aCTOCYBaHHS

Enekmpomexaniuni komymauiiini anapamu cepeouvoi nanpyzu. Binmukaui. Po3’eqnyBaui Ta
nepeMuKadi y3emisieHHs. Bummukadi-po3’eqHyBaui. 3amoOibkHukH. KomOiHamii 13 3amo0ikHUKaMHU.
KonTakTopu.

Enekmpomexaniuni komymauyiiuni anapamu eucoxoi nanpyzu. Binvmukadi. Po3’ennyBadi Ta
nepeMuKayi y3eMJICHHS.

Komnnexkmmui npucmpoi ma cymiyxcnue oonaonanna. Po3noninpHi MPUCTPOi HU3BKOI HATIPYTH.
PosnoaineHi mpuctpoi cepennboi Hampyru. Po3moninpHi mpucTpoi BHCOKOT Hampyru. JlomomixHe
o0JIaiHaHHS KOMILJICKTHHUX TPUCTPOIB

5. PYXOMU M CKJIAJ] EJEKTPOTPAHCIIOPTY

OcHoBHI xapakTepucTuku enekrpopyxomoro ckiany (E-PC) ioro ymamryBanus. E-PC
noctiitHoro crpymy. Ilpunnumu aii E-PC. Knacudikauis E-PC. Mexaniuni yactunu E-PC Tta ix
B3a€EMOJIS 3 €JIEKTpUYHUMU yacTUHaMu. CTpyMonpuiiMadl pyxomoro ckiaay. EnexTpuuni anapatu
3axMCTy BiJl IepeHanpyr KOHTakTHOi Mepexi. Tsarosi auryau E-PC. Bumoru, KOHCTpyKIis B3a€EMO1ist
3 enektpoobnannanusm. E-PC noctiitHoro ctpymy. Cxemu cuiioBOTO enekTpoobnagHanHus. Enementu
TATOBOIO eNeKTponpuBoay. CucrTeMu KepyBaHHS.

E-PC 3minnoro crpymy. Cucremu kepyBanHsi E-PC. Tsrosi tpanchopmaropu E-PC. OcHoBHI
XapaKTepUCTUKH, YJAIITYBaHHS, BUMOTH Ta B3aeMoOJis 3 enekTpooOsaaHaHHsaM. E-PC 3MiHHOrO
cTpyMy. CxemHu cuiioBoro ejnekTpooOianHaHHsA. EnemeHTH TaroBoro enektponpuBony. Cucremu
KEepyBaHHS.

Cucremu kepyBanHsi E-PC. OcHoBHI nonoxkeHHs. CucteMu enekTpuyHoro raipmyBaHHs E-PC
Ta oro o6yaAHaHHS.

6. OCHOBU EJIEKTPUYHOI TATU

OcnoBu Tteopii taru. IlocTaHoBka 3amaui mo kepyemomy pyci noizna. Pexumu pyxy moizza.
OcHOBHI 3aJ1a4i TATOBUX po3paxyHKiB. OCHOBHE piBHAHHS pyXy noizna. Koeddimient iHepuii yactux
mo obepratoTbcs. OcHOBHUHM 3akoH TArv. Cunm airodi Ha motar. OOepTarouii MOMEHT TATOBHUX
JBUTYHIB, BHYTPIIIHI Ta 30BHIIIHI CUJIM. MeXaH13M YTBOPEHHS CUJIU TSTHU 1 IOCTYIIOBOTO pyXy Moi3za.
XapakTepUCTUKU CHENHUX cuil npu Tard. Cuiam B3aeMmoaii Kojeca Ta peWKH y MICTI KOHTakKTy.
[Tepepo3nonis cuit y MicTi KOHTAKTY Tij] BILIHBOM 00EPTAr0YOr0o MOMEHTY TATOBHUX JBUTYHIB. 3aX01
IO TOJTIMIIeHHIO cuenHux BiactuBocTeil E-PC. Tsarosi xapaktepuctuku E-PC. Oco6muBoCTI TATOBUX
BJIACTUBOCTEN €JeKTpoBO3iB. Cuiia TIrW eJeKTpoBo3a Mo crervieHHI0. OOMEXEeHHS CHIM TATH
€JIEKTPOBO3a [0 TATOBUM EIIEKTPOABHIYHaM. EJeKTpoMexaHiyHI XapaKTepPUCTHUKU  TATOBHUX
eNeKTPOJBUTYHIB. ENeKkTpoMexaHiuHI XapaKTEPUCTHKU €ICKTPOBO3iB. PerymoBanHs MBUIKOCTI PyXy
E-PC. Omip pyxy noizga. OcHOBHI HOHATTS Ta Kiacu(ikallis cUil ornopy pyxy mnoizaa. OCHOBHOI omip
pyxy E-PC. Homarkogiit omip pyxy E-PC. 3axoau mo 3menmenHto cui onopy pyxy E-PC. I'ambmoBi
cunu E-PC. Mexani3m ctBopeHHs ransMoBoi cuuin E-PC. NanbmoBa cuiia npu z1ii raabMOBUX KOJTOAOK.
Cunila HaTUCHEHHS TaJbMOBHUX KOJIOIOK. ['asieMoBa criia moizzaa. ['anpMoBI cuctemu moisna. I'aaeMoBa
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CuJia TIPH eJEeKTPUYHOMY rajabMyBaHHI. [IprBeeHHs ralbMOBUX MapaMeTpiB K PO3paxyHKOBOMY BUY.
Metoanka po3paxyHKy TalbMOBHUX 3ajad.

TeopeTnuHi OCHOBH METOJIB PO3PaxyHKy pyXy moizna. AHamitudHi metoau . Komir roTepHi
pPO3paxyHKU pyxy moi3niB. EHeprermka Ttsaru moi3miB. EHepreTwdHi BHTpaTH HA PyX MOI3/iB.
Meroauku po3paxyHKy BUTpaT enekrpoeHeprii E-PC. 3axoau 1mo 3MeHIIIEHHIO €HEPreTUYHUX BUTPAT.
HarpiBaHHS TATOBHX €JIEKTPUYHHUX MAaIIUH enekTponpuBony E-PC.

7. TATOBI IIJICTAHLIIT TA KOHTAKTHI MEPEXI

[TpoBOaM KOHTAKTHOI Mepexi. XapaKTEepHUCTHKA MPOBOMIB 1 KOHTAKTHOI peiiku. Marepianu
IIPOBOJIIB KOHTAKTHOI peHkM ixH1 BiacTuBOcTi. HaBaHTakeHHA Ha IPOBOJM KOHTAKTHOI MEpExKI.
HaBanrtaxenHs Bix ocoOnuBoi Baru. BiTpoBi 1 o)kenenli HaBAaHTaXXEHHS Ha IMPOBOJAU KOHTAKTHOT
Mepexi. KoHTakTHi minBicKkd. 3aCTOCYBaHHS KOHTAKTHUX IIJBICOK Ha 3allI3HUIIX, JJII MICBKOTO 1
MPOMHCIIOBOTO TPAHCIOPTY. 3arajbHi BUMOTH JO KOHTAKTHUX IiJBICOK IO 3a0e3MedyeHHIo
6e3nepebiiiHoro crpymo3HiMaHHS. Po3BuTOk 1 kmacudikamis naHioroBux miaBicok. CrocoOu
MiABIIIYBaHHA KOHTAKTHOTO TPOBOAY IO HECy4oro Tpoca. Harsr mpoBoXiB B aHKEpHid TUISHIIL.
[Ipuctpoi, mo mniaTpuMyroTh Ta ¢ikcytoTh. Dikcatopu Ta yMoBU ix poOotu. IIpuszHayeHHs,
kiacuikaiisi Ta KOHCTPYKIIisl KOHCOJEH, KPOHIITEHHIB, )KOPCTKUX Ta THYYKHX momnepedynH. Omnopu
KOHTaKkTHOI Mepexi. Knacudikamis onop. IIoHATTS mpo po3paxyHOK ONOp MO TPaHUYHOMY CTaHy.
[TinGip omop mo 3ruHaOYOMy MOMEHTY. Po3paxyHOK omop. 3acobu KpirmieHHs Omop B IPYHTI, YMOBH
pobotu QyHmameHTiB. BiTpoBe BiIXWIEHHS MPOBOIIB, BUBHAYEHHS JOMYCTUMOI JOBXKUHU MPOIBOTY.
Po3paxyHOK KOHTaKTHHX MiABICOK. Po3paxyHOK mpocToi KOHTAKTHOI migBicKU. Po3paxyHoK pecopHOi
HaIIIBKOMIIEHCOBAHOI KOHTAKTHOI MIIBICKH.

Crpymonpuiimadi. CraTU4HHNA MMiI'iM  KOHTAaKTHOTO TIPOBOAY TijJ JIi€I0 HATUCKAHHS
crpymonpuiivaya. CTtpyMo3HiMaHHS. Tunm crpymompuiiMadiB 1 ix ycrarkyBaHHsA. CraTuyHi i
IMHAMIYHI XapaKTePUCTUKHA CTPyMOIPHMaviB. 3arajbHi BIiJOMOCTI O TATOBHUX IMiJACTaHIISX.
CTpyKTypHI CXeMH TITOBUX MiACTaHIIA 3MIHHOTO 1 MOCTiiiHOrOo cTpymy. CXeMH 30BHIIIHBOTO
€JIEKTPONOCTAYaHHA 1 TUIM TATOBUX MIJCTAHIINA MOCTIHHOTO 1 3MIHHOTO cTpyMy. EHepromocrauaHHs
TYNHUKOBUX JUISHOK 1 KOPOTKUX CIIOJYYHHX JIIHIA MDK ICHYIOUMMH Marictpaisimu. TpaHchopmaTopu
TATOBUX IIJCTaHIIM, €JeMEeHTH KOHCTpyKuii. PerymioBanHs Hanpyru. HoMiHaiabHa MHOTYKHICTB 1
HaBaHTaXyBaJlbHAa 3JaTHICTh TpaHchopMmaTopiB. HamiBOopoBiAHMKOBI  BUNpsAMIIAYi.  3arajibHi
BimoMocTi. KopoTki 3aMHUKaHHS B €NEKTPUIHUX Mepekax. Buam 3aMuKaHb B €JIEKTPHUYHUX MEpeKax.
Kopotki 3amukanns. OgHodasHe K.3. y Mepexi 13 3a3emieHoro Heirpanto. OnHodasHe K.3. y Mepexi 3
1301p0BaHOI0  HelTpamo. OgHoda3He 3aMUKaHHS B MeEpexl 13 3a3€MJICHOIO HEWTpasio depes
AyromoramryBayHuil peaktop. J[BodasHe K.3. y Mepexi 13 3a3eMJICHOI0 Ta 130JbOBAHOI HEUTpAIIO.
Tpudaszne k.3. y Mepexi 13 3a3eMJICHOIO 1 130J1b0BaHOI0 HelTpamto. Tprox¢asHe K.3. Ha 3eMIllo.
HeBunaneni 1 BunaneHi k.3. [IoHATTS mpo cucreMy HEOOMEXKEHOI MOTYXHOCTI. 3MiHa CTpyMy
TpU(a3HOTO K.3. IIPH JKUBJIEHHI B1J] €JIEKTPUYHOI CUCTEMH HEOOMEKEHOI MOTYKHOCTI. 3MiHa CTPyMy
Tpuda3HOro K. 3. NPHU KHUBJIEHHI BiJl TeHepaTopa OOMEKEHOi MOTYXHOCTi. MeToau po3paxyHKy
CTpyMIB K.3. cuMeTpuuHuX K.3. Komyraniiini enekrpuyni anapatu. KomyTamiitai anapatu 1o 1000B.
PyOunbHuky, BUMHKa4i, 3aMO01KHUKH, MAarHiTHI myckadyi, [Ipu3HadeHHs], MO3HAYEHHS, €IEKTPUYHA
cxemMa. Komyraniitni amapatu monaa 1000 B. BucokoBonbTHI BUMHKaul (MaciisiHi, MHOBITPSHI,
HABAaHTA)XCHHS, BAaKyyMHI, €JerazoBi, eJeKTpoMarHiTHi). [Ipu3HadeHHs, BUMOTH, Kiacu]ikarris,
OCHOBHI TapaMeTpu 1 mo3HauyeHHs. [IpuBoAM BHCOKOBOJIBTHUX BUMHUKadYiB. [30msTOopu. 3araibHi
BiIOMOCTi, Kiacudikaiisi, mo3HadeHHs, npu3HaueHHs. lllmam Ta kabemi. 3aranpHi BiIOMOCTI,
Kkiacudikaimis, MO3HAYCHHS, NPU3HAYCHHS. 3arajbHi BIIOMOCTI PO IIBUAKOAIIOUYl BHUMHKaYl
MOCTIHHOTO ~ CTPyMY. HIBunkonitowi Bumukaui (Ab-2/4, BAB-28, BAB-43, BAB-49).
Tpanchopmaropu Hanpyru. [IpusHadenHss, kinacudikailis, OCHOBHI MapaMeTpH Ta Mmo3HadyeHHs. CxeMu
3'€JTHAHHS BTOPMHHUX 00MOTOK TpaHchopmaTopiB Harpyru. CxemMu po3noaiToBabHUX MPUCTPOIB 35-
110 kB (220 kB). Cxema OPY-110 (220 xB) migcranmii. Cxema PY-10 kB, OPY-35 kB migcranii 10-
35 kB. Cxema OPVY-27,5 kB. Cxema cxem TAroBoi MmiJICTaHLlii 3MIHHOTO CTPyMY JUIst cucteMi 2x25 kB.

8. MOAEJITOBAHHSA EJIEKTPOMEXAHIYHUX CUCTEM.

3aranpHi ~ OPUHIUNM ~ MOJENIOBAHHSA  €JICKTPOMEXaHIYHHX  CHCTeM.  MOJenoBaHHA
€JIEKTPOMEXaHIYHOT CHCTeMHM TIEPETBOPEHHS  €HEeprii JIHIHHOTO TMepeTBOproBada  €HEprii.
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MopentoBaHHS €JIEKTPOMEXAHIYHOI CHCTEMH TIEPETBOPEHHS €HEprii IepeTBOproBada eHeprii 3
ypaxyBaHHIM BiXpOBUX CTPYMiB

3arajpHi NPUHLUIMN €JIEKTPOMArHiTHOI aHanorii. MojentoBaHHs TATOBUX €JIEKTPOJBUIYHIB.
[IpuHIUI y3araapHEHOI €NEKTPUYHOI MAIIMHY. Y3arajJlbHEHa MaTeMaTUYHa MOJIEIIb TATOBOTO JBUTYHA
IOCTIHHOIO CTpyMy. Y3arajbHeHa MaTeMaTH4Ha MOJEIb ACHHXPOHHOIO TINOBOIO JBMIYHA.
V3aragpbHeHa MareMaThyHa MOJIENb CHHXPOHHOTO TATOBOTO JBUTYHA. MeToan MOJemoBaHHS
€JIEKTPOMArHiTHOIO IO €JIEKTPOMEXaHIYHUX IepeTBOPIOBaYiB eHeprii. MeToJ MarHiTHOro Koia.
Metoa CckiHUEHHHMX eleMeHTIB. [IpHHIMIM MOJENIOBaHHS HAMiBIPOBIIHUKOBOTO IEPETBOPIOBAYIB
eHeprii. MojenoBaHHS HaIIBIPOBIIHUKOBUX €JIEMEHTIB. MOJIEIIOBaHHS HaIliBIPOBITHUKOBUX
NIEPEeTBOPIOBAYIB ~ HAampyru. MOoJEIIOBaHHS — HAMIBIPOBIIHUKOBOIO  NEPETBOPIOBAYa  YaCTOTH.
MopentoBaHHS HaIMBIPOBIIHUKOBUX MPUCTPOIB TATOBUX ITiICTAHIIINA

MopnentoBaHHsS €IIEMEHTIB MEXaHIYHOi CHCTeMH. 3arajlbHi TPHUHIUNNA  MOJICITIOBAaHHS
MEXaHIYHUX CHCTEeM. MOJeNIOBaHHs EKIMaKHOi YacTUHHU JIOKOMOTHMBY. MOJEIIOBAHHS TSTOBOIO
MIPUBOAY PYXOMOTO CKJIAy.

MozentoBaHHS €EKTPUYHUX MAIUH SIK 00’€KTa eleKTpoMeXaHiuHoi cucteMu. MaremaTuyHa
MOJIENIb y3araJlbHEHOTO EJIEKTPOMEXaHIYHOTO IepeTBopioBada eHeprii. OCHOBHI NPUIYLICHHS MPU
JOCIIJPKEHH] eJIeKTPUYHUX MAIllMH. Y3arajbHeHa eJeKTpUYHa MallMHa. MaTeMaTuyHe MOJAEIIOBaHHS
HECHMETPUYHHUX CJEKTPUYHUX MammH. [IpencraBieHHsS 3MIHHMX BEJIHYUH Yy3arajJbHCHUMH
IIPOCTOPOBUMH BEKTOpaMH. MeTo]l epeTBOpeHHs KoopAuHat. [ludepeHuiiiti piBHIHHSA aCHHXPOHHOI
MaIIMHU. MaTeMaTu4Hi MOJel aCHHXPOHHUX MAallMH Yy Pi3HUX CHUCTeMaxX KoopAuHAaT MareMaTHyHa
MOJIeJIb  y3arajJbHEHOI eJIEKTpUYHOI MamMHU. MaremaTuyHa MOJIeNb  YCTaJI€HOIo  PEeXUMY
ACMHXPOHHOI MalMHU. PiBHSHHA Hampyr Ta CTpyMiB ACHMHXPOHHOI MAIIMHHU. PIBHSHHS MOMEHTY.
PiBHAHHS Hampyr Ta cTpyMiB TpaHchopmaTopa. MaremaTHuHa MOAEIb ABO(GA3HOTO ACUHXPOHHOIO
IBUTYHA TIPU KOJIOBOMY MarHiTHOMy moiii. MaTeMaTu4Ha MOJAETb KOHACHCATOPHOTO ACHHXPOHHOTO
IBUTyHa. MaTeMaTu4yHa MO/eIb 0JHO(PA3HOIO aCHHXPOHHOTO ABUIyHA. MOJIEIOBaHHS aCHHXPOHHHUX
MallMH 3 ypaxyBaHHSIM BHUXPOBHUX CTPYMIB Ta HAaCHMUYEHHS MarHiTHOi cuctemu. JludepeHuinHi
PIBHSHHS CHUHXPOHHOI MamMHM y (ha3oBiil cucremi KoopauHaT. Bu3HaueHHsS mapaMeTpiB OOMOTKH
cTaropa CHHXpPOHHOI MamuHA. MaTeMaTH4Ha MOJIeNIb CHHXPOHHOI MalllMHU B CHCTeMi KoopauHAT dq.
EnexTpoMarHiTHMM MOMEHT CHHXPOHHOI MalIMHU. MaTeMaTHuHe MOJENIOBaHHS MAlllMH MOCTiHHOrO
CTpyMYy.

9. TEXHOJIOI'TA EJIEKTPOMAIINHOBY JIYBAHHSI.

3aranbHi NHUTAaHHSA TEXHOJOTI] eleKTpoMalmmHOOyyBaHHSA. OCHOBHI MOHSTTS TEXHOJOTI]
eJIeKTpoMaIInHOOy fyBaHHs. Tunu BupoOHULTB. CTPyKTypa el1eKTpOMaInHOOy 1IBHOTO BUPOOHHIITBA.
OcHoBui nonoxxkeHHss €CKJl. OcnoBHi nonoxenns €CT/l. basyBanus neraneil. Ilpumyckw,
BupoOGHMIITBO €1eKTPUUHUX MaIlluH

BupoOHUIITBO pyXOMOTO CKIIamdy.

Marepianu, sKi BUKOPHCTOBYIOTHCS B €JIEKTPOMAIIMHOOYAYyBaHHI. 3arajbHi BiZIOMOCTI PO
OTpUMaHHS 3aroToBOK. MexaHiuHa oOpoOka aeraineil. O6poOka BamiB. OOpoOKka OCTOBIB, KOPITYCIB,
HiAMUIHAKOBUX IMTIB. TexHomoris Ta oOnamHaHHS Juid mramnyBaHHs. CKiIafaHHS ocepib
MarHiTonpoBoAiB. BUroTOBIEHHS KOJNEKTOPIB Ta KOHTAKTHUX Kijelb. BUrOTOBIEHHS KOJEKTOpPHO-
IIITKOBOTO amapaTy. BUTOTOBJIEHHS NOJIOCHUX KOTYIIOK. BHIOTOBIEHHS CTaTOpPHUX KOTYIIOK.
CknamanHs Ta BUIPOOYBaHHS €NeKTPUIHAX MamiH. CKilagaibHe BUPOOHUIITBO MarHITHUX CHCTEM Ta
SAKOpIB MAaIIMH MOCTIHOTO CTpyMy 1 CTaTopiB Ta pOTOPIB MAalIMH 3MiHHOTO cTpyMmy. CKiagaHHS
€JIEKTPUYHUX MAIUH. 3arajibHi BIJOMOCTI PO BUIPOOyBaHHA. BUpOOHUIITBO €IEKTPUUHUX anapaTib.
Oco6muBOCTI TEXHOJOril BHUTOTOBJICHHS €JIEKTPUYHHUX amapariB Ta TpaHchopMaropiB. 3araibHi
Biomocti mpo BupoOHuuTBO E-PC. 3arampHi BiloMOCTI NpO BHUPOOHUIITBO OCHOBHHX BY3JIiB
MEXaHIYHOT YaCTHHHU €JIEKTPOPYXOMOI'0 CKJIaay. 3arajbHi BiIOMOCTI Ta OCHOBHI €Tanmy BUPOOHMIITBA
€JIEKTPOPYXOMOTI'O CKIIALy.

BupoOGHHIITBO €1EKTPUYHUX MAIIUH

MexaniyHa 00poOKa BajiB, CTAHUH Ta MiIIMIMIMTHUKOBUX MUTIB. [lITamMmmyBanbHE BUPOOHUIITBO.
OCHOBHI €IeMEHTH IITaMIliB. BUMOTH 0 KOHCTPYKIi KOJIEKTOPiB Ta 0COOIMBOCTI iX BHTOTOBJICHHS.
TexHomOoTisI BUTOTOBJIGHHS KOHTAaKTHHX KUJI€Ib. BUTOTOBIECHHS 1 yKJIaJaHHS OOMOTOK. TeXHOJIOTis
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BY3JIOBOIO Ta 3arajlbHOrO CKJIAJAHHA €NeKTpUYHMX MamMH. CKIaJaHHS TEXHOJIOTIYHOIO MpOoLEcy
OajaHCcyBaHHA pOTOpa ACMHXPOHHOTO IBUTYHA. METOAM MOONEpauiiHOrO0 KOHTPONIO ENEKTPUYHHUX
MalllyH.

10. EJIEKTPUYHI MAIIMHUA

bynoa Ta mpuHmun gii TpancdopmaropiB. [loTykHOCTI 1 BTpaTH MOTYXHOCTI
Tpanchopmaropa. Cxema 3aMillleHHS 1 eKCIEPHUMEHTalbHI JOCHIKEHHS TpaHCc()OpMaTOpiB.
XapaktepucTuku TpancpopmaropiB. Tpudasni Tpanchopmaropu i aBroTpanchopmaropu. OCHOBH
NPUHIUIY Jii 1 peKUMH POOOTH €IEKTPUYHUX MAIIUH. Y3arajbHeHa KOHCTPYKIIS 1 MarHiTHI MOJs
eNeKTpuYHuX MamuH. OOMOTKHM 1 MOTY)XHOCTI €JIeKTpUYHUX MammH. Knacudikaiis enekTpuaHux
MaIlliH, OCHOBHI MapaMeTpH, L0 iX XapaKTepu3yloTh bynoBa MamMHU MOCTIHOTO CTPyMy 1 OCHOBH
npuHIUIy Aii. PexxuMu poOOTH 1 MOTYXHOCTI MAIlIMH TIOCTIMHOTO CTpyMy. Peakiris skops 1 KoMyTarris
MAaIlliH TOCTIHHOTO CTPYMY, XapaKTEPHCTUK T'€HEPaTOpiB MOCTIMHOTO CTpyMmy. ACHEKTH poOoTH i
XapaKTepUCTUKH JIBUT'YHIB IOCTiHHOro crpymy. KepyBaHHs JIBUTyHAMH MOCTIHHOIO  CTPyMY.
Koncrpykuis 1 mpuHmun naii TpudasHUX acCHHXPOHHHX JBUTYHIB. OCHOBHI pIBHSHHS 1 cXema
3aMilleHHsl TpU(a3HUX aCUHXPOHHUX JBUTYHIB. EHepreruuHi nmapamerpu Tpu]a3sHUX aCHHXPOHHHX
IBUTYHIB. ACHEKTH pPOOOTH AaCHHXPOHHUX MABHTYHIB. KepyBaHHS aCHHXPOHHHUMH JBUTYHAMHU.
KoncTpykuis 1 mpuHIum 1ii cMHXpOHHUX MamiuH. [Ipu3HadenHs 1 001acTi 3aCTOCYBaHHS CHHXPOHHHUX
mamH. OCHOBHI PIBHSHHS 1 XapaKTepUCTHKH CHUHXPOHHHMX TeHeparopiB. EHeprerwuni mapamerpu
CHUHXPOHHOI MAalllMHM 1 XapaKTePUCTUKU CHUHXPOHHOIO reHepatopa PoboTa CHMHXpOHHOI MallMHU B
eNleKTpoeHepreTuuHid Mepexi. CHHXpOHHI JIBUTYHH 1 iXHI xapaktepucTuku. Kiacudikaris oOMoTOK
enektpuyHux mamuH. EPC oOMoTkM skopsi mamuHu mnoctiiiHoro crpymy. EPC oOMoTku cratopa
MaIIuHU 3MiHHOTO cTpyMy. MPC 00MOTKH cTaTopa eNeKTpUYHUX MAIINH 3MIHHOTO CTpyMy. MarHiTHi
1ojii OOMOTOK €JeKTPUYHUX MAIIUH, IXHI MapaMeTpu. [HIYKTHBHI ONOPH PO3MOJAIIEHUX OOMOTOK
MaIliH 3MIHHOTO CTpyMy. MarHiTHUH pO3paxyHOK ENeKTPUYHUX MAIIMH 1 TpaHC(POpPMATOPIB.
MarHsiTHe nosie Ta mapameTpu OOMOTKH 30Y/DKEHHSI CHHXPOHHOT MaluHU. Peakiiis SKopsi CHHXPOHHOI
MalIMHU. 3aCTOCYBAaHHS BEKTOPHHUX JlarpaM Jjisl aHajli3y yCTaJeHUX PEXHUMIB CHHXPOHHMX MAIlWH:
niarpama [lotbe, niarpama bronnens, mneperBopena piarpama EPC. Peakuis skops MaimHu
nocrifHoro crpymy. Komyrtamis mamme mnoctiiiHoro crpymy. IlapanenbHa poGoTa CHHXPOHHHMX
maiuuH. [lapanensHa po6oTta TpancdopmaTopis.

11. KOHCTPYIOBAHHSA EJIEKTPUYHUX MAIIVH

Knacudikamis enexkTpuyHHX MalIMH 10 OCHOBHMX oO3Hakax. Knacudikamis enexTpudHHux
MalIMH 0 30BHIIIHIX (QaKTopax, SKi BU3HA4alTh ii KOHCTpyKUit0. Knacudikaiis cucteM BEHTHIALIT
eJNIeKTpUYHUX MamuH. CXeMM BEHTWIALIl eNeKTpUYHMX MamuH. KOHCTpyKIis CTaHMH MalluH
nocriifHoro crpymy (MIIC), xopryciB Ta MarfiTOIpoBOAY €JIEKTPUYHUX MAIIUH 3MIHHOTO CTPYMY.
Koncrpykuis nomocis MIIC ta cunxponnux mamus (CM). Hluty, BUBIIHI NpUCTPOT Ta LIITKOBUM
By301 (TpaBepca). KoHcTpykiiisi octoBa Ta MarHiTonpoBoay poropiB EM. Iligmmmankosi By3nmu EM.
CraTopHi, AKipHI Ta KOPOTKO3aMKHEHI POTOpHI 0OMOTKH. Criocodu yKialaHHs Ta KPIiMUIEHHS SKIpHUX
ooMoTtok. KonekTopa Ta KOHTakTHI KiibIs. KOHCTpYKIIiSl BEHTHIIATOPIB.

12. TEIUIOBI, I'ITIJPABJIIYHI TA AEPOAMHAMIYHI IMTPOLIECU B EJIEKTPUYHUX
MAIIMHAX

OCHOBHI MOHATTS TiApocTaTUKU. PiBHSHHS rigpoanHaMiku. ['1IpoauHaMika eIeMeHTIB CUCTEM
OXOJIOJKEHHSI eNekTpuyHuX MamuH. CkiagaHHs exBiBajieHTHUX riapaBiaiunux cxem (EIC)
eNeKTpuyHuX MamuH. OCHOBM oOprasizamii OXOJIOJDKEHHS eJNeKTpUuHuX MamuH. Crocobu
OXOJIO/DKEHHS €JIEKTPHYHUX MammH. CHCTEMH OXOJOKEHHS eJIEKTPHYHMX MAallvH. BeHTHIsmiiHi
CHCTEMH ENEeKTPUYHUX MALIMH PI3HUX THUMIB. BEHTHIALINHUA pO3paxyHOK €IEKTPUUYHUX MAIIWH.
JudepeHnuiaabHe piBHSIHHA TEIUIONPOBIIHOCTI. OCHOBH pO3paxXyHKYy TeMIEpaTypHUX MoiiB. OCHOBHI
3aJ1aui TEIIOBOI'O PO3PAXyHKY €JIEKTPUYHOT MaIIuHU. TeroBi po3paxyHKy eIeKTPUIHUX MAIIUH IpU
CTAIllOHAPHUX TEIJIOBUX pexkumax. Kiacwmuna Teopis HECTaIlllOHApHUX TEIJIOBUX TMPOIECIB B
SJIEKTPUYHHUX MAallHAX.

13. EKCIUIYATALIA TA PEMOHT EJIEKTPUYHUX MAIIWH

MoHTaX eNeKTpUYHUX MamuH 1 TpaHchopmaTopiB. IlyckoHamarokyBaibHi pOOOTH.
Opranizaiiiss TEXHIYHOTO OOCITYyrOBYBaHHsI €JIEKTPUYHUX MamuH. Buaw 1 NpUYMHUA 3HOIICHHS
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eNeKTPUYHNX MaiiuH. HecmpaBHOCTI eNeKTpHYHMX MamuH. BuOip 3aXMCTy €NeKTPUYHUX MAaIInH.
[IporHo3yBaHHsI TEXHIYHOTO CTaHy €JEKTpUUYHUX MamuH. Krnacudikamis pemoHTiB. MexaHiuHUI
PEMOHT 1 PEMOHT OOMOTOK eleKTpUYHMUX MamuH. CKiIagaHHs i BUNPOOYBaHHS €JIEKTPHYHUX MAIHH.
MonepHizaltisi elIeKTpUYHIX MaIInH
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[MEPEJIIK 3AITMTAHB BCTYITHOI'O BUITPOBYBAHH S
1. TeopeTH4Hi OCHOBH €J1eKTPOTEXHIKH

1. Enextpuune kojo. By3nu, rijnku, KOHTypH Koja. J>xepena >KUBJICHHS.

2. 3axonu Kipxroga. CkiafaHHsi piBHSHB JUIsl PO3paxyHKy CTPYMiB B KoOJIaX 3a JOIOMOTORO
3akoHiB Kipxroda.

3. Eneprernunuii 6anaHc B eNEKTPUYHHUX KOJIaX.

4. Meroa nponopuiHUX BEIUYUH.

5. Merox nBox By3imiB. MeToj BY3/I0BHX MHOTeHIiakiB. IlepeTBOpeHHs 3ipKM B TPUKYTHHK 1
TPUKYTHHKA B 31PKY.

6. AKTUBHUI i TaCUBHUI ABONOJIIOCHUK. METO/ €KBIBaJICHTHOTO F'eHepaTopa.

7. CuHYCOIIHMI CTPYM 1 OCHOBHI BEIMUMHHU, 1110 HOTO XapaKTEPU3YIOTh.

8. BekropHa niarpama. MUTT€BA MOTYXHICTh B KOJIaX CHHYCOIJJTHOTO CTPYMY.

9. CuMBONIYHHIA METO/ PO3PaxXyHKY KiI CHHYCOigHOTO cTpyMy. Komruiekcauii omip. 3akon Oma
JUIsL KOJIa CHHYCOIHOTO CTPyMY.

10. KomrmiekcHa mpoBigHicTh. TPUKYTHUK OMOPIB 1 TPUKYTHUK TPOBiTHOCTEH.

11. AkTHBHA, pEaKTUBHA 1 IOBHA MOTYXHOCTI B KOJII CHHYCOITHOTO CTPYMY.

12. Pesonanc ctpymiB. Pe3onanc Hanpyr. Kommencarist 3cyBy ¢a3. Teopema npo 6alaHC aKTHBHUX
Ta PEaKTUBHUX IIOTYKHOCTEH.

13. Tpancdopmarop i ioro 3actocyBaHHs. [neanbHM Ta peaabHUN TpaHCHOPMATOPH.

14. Tpudazna cucrtema EPC Ilpunmun pobotu TpudaszHoro MamumHHOTO reHepatopa. Tpudasne
KOJIO.
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15. 3acrocyBanns nepmioro 3akony Kipxroda mis po3paxyHky TpudazHux KiJl.

16. CmiBBiIHOLIEHHS MiX JIHIHHUMU 1 (pa3HUMHU HaIIpyraMu i ctpymamu B TpudasHiid cucremi.

17. AxTuBHa, peakTWBHA 1 TOBHA MOTYXXKHOCTI B Tpu(da3Hildi cucTtemi. BuMiproBaHHS aKTHBHOI
MOTYKHOCTI B TpU(a3Hiil cucTeMi.

18. IlepeBaru TpudaszHux CUCTEM.

19. Otpumanns 06epTOBOro MarHiTHOTO moJis. [IpuHIMI pOOOTH aCHHXPOHHOTO JIBUTYHA.

20. YoTupunotoCHHK 1 HOTO BIaCTUBOCTI. PiBHSIHHS B A-dopmMi.

21. Meromu BU3HAYEHHSI Koe(ilieHTIB YOTUPHUIIOIIOCHHUKA. CxeMu 3aMIIIEHHS
YOTUPUIIOIFOCHHKIB.

22. TlpeacraBieHHS HECHHYCOIHOTO CTPYMY YM HAIIpyTH y BUIIIiAL paxy Dyp’e.

23. ANroput™ po3paxyHKy JIHIMHUX €IeKTPUYHUX K11 IpH Aii JKepesl HECUHYCOITHUX CTPYMIB 4n
HarpyT.

24. TloTyXHICTb B JIIHIHHUX KOJIaX 3 HECUHYCOITHUMU CTPYMaMH 1 HAIIPyraMH.

25. TlepexinHi mporecu B IEKTPUIHOMY KOJIL.

26. 3akoHu KOMyTalii 1 IX OOIPyHTYBaHHSL.

27. OnepaTopHHMid METOJ pO3paxyHKy mnepeximHux mpormeciB. 3akonn Owma Ta Kipxroda B
oreparopHii dhopwmi.

28. HemniniliHi eeMeHTH, iX Kiacudikaiis, i 3acrocyBanHs. CTaTH4HI 1 JUEPEHITIHHI OTIOPH.

29. EnextpomarsitHe nose. 3akoH Kynona.

30. HanpyskeHiCTb i MOTEHIIiall eNEeKTPOCTATUIHOTO TTOJISI.

31. ITlonspuzariis pedoBUHU. BEKTOp eneKTpUUHOT 1HTyKIIii.

32. Teopema ['ayca B iHTETpanbHIN (HOpMI.

33. €wmHicTb. EHEpris eJIeKTpoCTaTUYHOTO TOJIA.

34. Taaykiis Ta HaNPYKEHICTh MarHiTHOTO 1oJist. OCHOBHI BETMYHMHH, SIKi

XapaKTepu3ylTh MarHiTHE MOJIe.

35. MexaHivHI CHJIM B MarHiTHOMY TI0JIi. MarHiTHe IoJie eJIeMEHTa CTPyMY.

36. 3akon bio-CaBappa-Jlannaca. 3akoH NMOBHOTO CTpyMy B IHTErpajbHIM Ta nudepeHiianbHii
dbopmax.

37. MarnitHuii notik. [TpuHIMI HenepepBHOCTI MarHiTHOI'O OTOKY.

38. BuxpoBwuii xapakTep MarHiTHOTO TOJISL.

39. PiBusanHs [lyaccoHa i CKalIsipHOTO MOTEHINATY.

40. Tlepme piBHsSHHS MakcBena B iHTErpajibHii Ta mudepeHIiansHiil popmax.

41. TloBHwmii enexTpuyHuii cTpyM. [lpyre piBHsSHHA MakcBena B iHTerpajibHii Ta AudepeHuianbHin
dbopmax.

42. TloBHa cucteMa piBHAHb MakcBena B JII€IEKTPUKY.

43. PiBHsaHHS MakcBena Jijis TIPOBITHOTO CEPEIOBHIIA.

44. TInocka eneKTpOMarHiTHa XBWISL Ta 11 PO3MOBCIOKEHHS B OJHOPIIHOMY TIPOBITHOMY
HaMiBIIPOCTOPI.

2. EnexrportexHiuni MaTepiaan

1. bynoBa tBepaux Tin. Mojens MetaneBoro, Ban-nep-BaanbciBcbkoro, KOBaJ€HTHOTO Ta
10HHOTO 3B’S3KY.

2. Kpucraniuna cTpykTypa TBEpAUX Ti.

3. TIpocra Monenb eHepreTHIHNX 30H.

4. [ienextpukxu. EnekTpuyHi BIaCTUBOCTI JieEKTPUKIB.

5. JlienexTpuyHa MPOHUKHICTH Ta  E€JIEKTPONPOBITHICTH  JieJeKTpHUkKiB. Di3M4HAa CyTh
€JIEKTPOTIPOBITHOCTI Ai€IEKTPUKIB.

6. IloBepxHeBa i 00’eMHa €IEKTPONPOBITHICTh. BMB pi3HUX (PaKkTOpPIiB HA EIEKTPOIPOBIIHICTS.

7. HienextpuyHi BTpatu. PizuyHa CyTh AICTEKTPUIHUX BTpAT.

8. EnexTporexHiuyHa MOJENH AICNCKTPUKA 3 BTpaTaMH. THIH IEIEKTPUIHUX BTPAT.

9. IIpo6iii gienextpuka. Buau npoboro i ix ¢izuuna cyTb.

10. BmmuB pizHEX (pi3nyHUX PaKTOPIB HA CIEKTPUIHY MIIHICTH JIICIEKTPHUKIB.
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12.
13.
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®Di3UK0-MEXaHI4HI BJIACTUBOCTI JII€TIEKTPHUKIB.
Knacudikanis gienextpukis. Heopraniuni TBep/i AieIeKTPUKH.
3aranpHi BigoMocTi nipo nojiMepu. Cmomu. [lnactmacu. Jlaku 1 kommaynau. Pinki kpucrtanm.

[TpoBigHMKOBI MaTepiaiu.

14. ®izuyna nmpupoa eIeKTporpoBigHOCTI. OCHOBHI €IEKTPUYHI BIACTUBOCTI TPOBIAHUKIB.

15. BB~ temmepaTypH, — JOMINIOK,  Ae(eKTiB  CTPyKTypd  Ha  NHUTOMHHA  Omip
MIPOBITHUKIB.

16. EnexTpuuHi BIACTUBOCTI METAJICBUX ILTIBOK.

17.
18.
19.
20.

21.
22.
23.
24,
25.
26.

Kracudikarrist mpoBiTHUKOBUX MaTepiaiB.

Bimeranu. CrutaBu BHCOKOTO OIIODY.

TyromiaBki MaTepiaiy.

Hannposigauku. MarHiTHI Marepiaim.

@di3uyHa npupoaa MarHeTu3My. 3arajibHi BiJOMOCTI PO MarHiTHI BIACTUBOCTI MaTepiaiB.
Knacudikamis MarHiTHUX MatepiajiB i 006JacTi iX 3aCTOCYBaHHS.

MarsiTom’siki MaTepiaiu, iX OCHOBHI XapaKTECPUCTUKH.

Hu3pK04acTOTHI MardHiTOM SIKi MaTepiam.

BucokouacToTHI Mar"iTHi MaTepiaJii: MarHiTOiCICKTPUKH, MarHiTOM ikl PepuTH.
HaniBnpoBigHUKOBI Marepianm. Knacudixaris HaMiBIPOBITHUKOBUX

Marepiaiis.

27.
28.
29.
30.

O 001N DN WWNE

30HHA CTPYKTYypa HaIiBIPOBITHUKIB.

BiacHi 1 1OMIIIIKOBI HAITIBIPOBITHHUKH.

Jonopu i akuentopu. OCHOBHI 1 HEOCHOBHI HOCI 3apsiay.
[Iponecu renepartii i pekomMOiHaIlii HOCIiB.

3. OcHOBH MeTPOJIOrii Ta eJ1eKTPUYHHUX BUMIPIOBaHb

. 3aranpHi MUTaHHS BUMIPIOBaHb €JIEKTPUYHUX BeTUIMH. OCHOBHI MUTAHHS Ta BUSHAYCHHS.
. OcHOBHI UTaHHS cepTUdiKarii.

. Kimacudoikaiiist Ta 0CHOBHI XapaKTepUCTUKH 3aC001B BUMIPIOBAJIbHOI TEXHIKH.

. Kimacu TouHOCTI 3aC001B BUMIPIOBAJIbHOI TEXHIKH.

. Kimacudikartist moxu0ox.

. MeToau oLiHKK NOXHOOK MPSIMHUX Ta ONMOCEPEIKOBAHMX BUMIPIOBAHb.

. MarnitoenexktpuyHi npunaau. KoHcTpykilis Ta Teopisd poOoTH. PIBHSAHHS IIKaIH.

. MarHiToenekTpuyuHi aMrnepMeTpy Ta BOJIbTMETPH.

. OMMeTpH 3 MOCTIJOBHOIO Ta MapajeIbHOK CXeMaMH.

. JlJorometpu. Cxema OMMETpPY Ha OCHOBI JIOTOMETDY.

10. Merommerpu.

11. MarniToeneKkTpryuHi BUMIPIOBAJIbHI MPUIIAJH 3 IEPETBOPIOBAYaMU: BUIIPSMHI aMIIepMETpH Ta
BOJIETMETPH.

12. TepMOeneKTpUYHI MpUIaIH.

13. EnextpomarniTHi npuraau. KoHcTpykiis Ta npuHiun aii. PiBHIHHSA mkamd. AMmepMmerpH i
BOJIBTMETPH. 3aXUCT BiJ] 30BHIIIHIX MarHiTHUX TOJIB.

14. EnextpoaunamiuHi npunaau. KoHcTpykiis Ta npuHIUN 1ii. AMOEpMETpH Ta BOJIBTMETPH.

15. Enextpoannamiuni BatMeTpu. CxeMu BKJIIOUEHHS. BUMipIOBaHHS MOTYXHOCTI Y TpH(azHOMY
JAHIO31.

16. [nayKIiitHUiA TIYMIBHUK €JIEKTPUYHOI €Heprii 3SMiHHOTO CTPyMY.

17. BumiproBaibHi TpaHC(HOPMATOPH CTPYMY Ta HANIPYTH.

18. Hudposi 3acobn BuMiproBaHHs. OCHOBHI MOHATTA. Jloriuni enemenTH. Tpurepu.

19. lludposuii yactoroMip. BumiproBaHHS 4aCTOTH, MEPiOAY, CIIBBIJHOIMIEHHS YaCTOT.

20. Enexrponnuii ocumnorpad. [punuun nii. CTpykTypHa cxema. BuMiproBaHHs 3a JJOITIOMOTOIO
€JIEKTPOHHOTO ocruiorpada.

21. OgunapHi Moctu noctiiiHoro crpymy. Cxema. [punimn faii. [ToxuOku BUMiproBaHHS.
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4. EnexTpu4Hi anapatu

1. ®ynkuii €JIEKTPUIHUX amaparis. KonraktHuit Ta HaMiBIPOBIIHUKOBHHA
KOMyTalliiiHi enreMenTd. CxeMu KoMmyTallii B oqHO(a3HuX Ta Tpu(a3HUX Koax.

2. OcCHOBHI  KOJa  ENEKTPUYHOTO  amapara: TOJOBHE  KOJO,  JOMOMDKHE  KOJO,
KOJIO KEepyBaHHS.

3. Tomroc Ta mopT KOMyTaliifHOTO amapara.

4. KoHTakTH €NeKTPUYHMX anapariB: IOJOBHUM KOHTAKT, AYIOracHUN KOHTAaKT, JOMOMIXHUN
KOHTAKT, KOHTAKT KEPYBaHHS.

5. JlyroracHi cuctremu. MarHitHe nyTTsi. Kputuyni ctpymu.

6. Tepminamu €JIEKTPUYHUX amaparis. Pi3s00Bi Ta 6e3pi3p00Bi TepMiHAJIH.
[TipcuHroBi TEpMiHAIH.

7. AKTyaTtopu eJNEeKTPHYHHX amapaTiB. EnexkTpomarHiTH Ta €JIeKTPOMAarHiTHI aKTyaTOpH.
[TonsapuzoBaHi Ta HEMOJSAPU30BaHI EIEKTPOMArHITHI akTyaropu. MoHocTaOuibHI Ta OicTabinbHI
aktyatopu. [TneBMatnyni aktyaropu. [IpyKHHHO-MOTOpPHI aKTyaTOpH.

8. VY3aranbHeHa CTPYKTypa HOJIOCY KOMYTAlLIiHOT0 anapara.

9. TenneHMii puHKY €JIEKTPUYHHX araparis.

10. Knacudikaris e1eKTpUYHUX araparis.

11. EnexTtpobe3mneka: CUCTeMa 3aXUCTY BiJl 3ryOHOT il eeKTpUIHOI eHeprii.

12. Omip Ta iMnenaHc Tija JIIOAMHU. Brumme cTpyMy Ta yacy iioro aii Ha OpraHi3m JItOIUHU.

13. VY3emieHHs Ta HOTO PoJib B CUCTEMI 3aXHCTY BiJl ypayKEHHS eNIEKTPUUYHIM CTPYMOM.

14. Knacudikaiisi cucTeM 3aXHUCHOTO Y3eMJICHHS.

15. 3axwmcHi BIaCTHBOCTI Ta 3aXHIIEHICTh eeKTpUIHOI amapaTiB. Koau IP.

16. Knacudikaritis BUMOT 70 €JIEKTPUYHUX araparib.

17. Bumoru mo10 0e3MeYHOCT] SISKTPUIHHX armapaTis.

18. 3aranpHi eKkcIuTyaTalliifHi BUMOTH JI0 €IeKTPHUYHUX araparis.

19. HopmanbHi Ta HEHOpMaJIbHI YMOBH pOOOTH €IEKTPUYHHX aIraparib.

20. CtpyMu KOpOTKHX 3aMHMKaHb y KOJIaX 3 €JIEKTPUYHUMHU arapaTaMu.

21. HarpiBaHHS €IeKTPUYHUX anapaTiB y HOPMaJIbHUX YMOBaxX poOOTH.

22. HarpiBaHHs CTpyMOIIPOBO/IIB IPU KOPOTKHUX 3aMHUKaHHSX.

23. Tarerpamum JIkoyis anapariB 3axucty. Po3paxyHok iHTerpaniB Jxoyos.

24. Tlo3HaueHHs €NEKTPUYHUX arapariB Ta IHIIUX €JIEMEHTIB eJIEKTPUYHUX KT B €NEeKTPUYHHX
cxemax.

25. MapkyBaHHs TepMiHaIIB €JIEKTPUYHUX alapaTiB Ta CYMDKXHHUX MPUIIAJIIB.

26. KombopoBe KoayBaHHS Ta MapKyBaHHS B €IEKTPUYHUX araparax, KOMIDIEKTHAX IMPUCTPOSIX Ta
CYMDKHHX NpHIIaJax.

27. 3amoOiKHUKY JUTS 3aXUCTy MEPEXK HU3HKOI HATIPYTH.

28. Komyrariiiini anapaTi HU3bKOi HAPYTH 3 pyYHUM KEPYBaHHSIM.

29. BinmMukavi HU3bKO1 HAIPYTH MTPOMKCIOBOTO MPHU3HAYCHHS.

30. Binmukaui /Ui 3aXMCTy BiJl HAACTPYMIB y MOOYTOBUX Ta aHAJIOTIYHHUX €JIEKTPOYCTaHOBKAX.

31. Bimmukavi HU3bKO1 HaIIPyTH, KEPOBaHI Pi3HUIIEBUMHU CTPyMaMHU.

32. Konrakropu Ta myckaui JUisi €eKTpooOIaJHAHHS B MEpPEXKax HU3bKUX HATPYT.

33. Amapatu K kepyBaHHs. Pi3HOBUIM Ta XapaKTEPUCTHKH.

34. EnextpomarsitHi pene. Pi3HOBHIM Ta XapaKTepUCTUKU.

35. IIpomwucnoBi 3’eaHyBadi Ta 3’ €HYBAIbHI IPUCTPOI.

36. Bumukaui Ta 3’€1HyBadi moOyTOBOTO 3aCTOCYBAaHHS.

37. Bimmukaui UIsi MEpeX cepedHix Hampyr. MacisiHi, ManoMmacisHi, elera3oBi Ta BaKyyMHI
BIIMHKAYI.

38. Po3’eqnyBadi Ta mepeMuKavi y3eMIICHHS JIJI MEPEXK CEPeIHIX HaAIPYT.

39. 3anoOiKHUKY [Tl 3aXUCTY MEPEXK CepeiHiX HAIpYT.

40. Bumukaui-po3’enHyBaul Ta KoMO1Har1 13 3a001KHUKAMA IS Mepex
Cepe/IHIX HampyT.

41. KoHTtakTopu Uil €IeKTpOooOIaJHAHHS B MEPEXKaxX CEpeIHIX HAIPYT.
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42. Bigmukaui st MEpek BHUCOKMX Hampyr. MacsiHi, MajoMmaclisHi, MOBITpsIHI, €JIera3oBi Ta
BaKyyMHi BiIMHKaui.

43. Po3’ennyBayi Ta mepeMHuKadi y3eMJICHHS JJISI MEPEX BUCOKHUX HaIpyT.

44. PosnogineHi mpuctpoi Hu3bKOI Hanpyru. [loOyzmoBa po3MOALIBHUX —MPUCTPOIB IS
EJIEKTPOINPUKMAaYIB PI3HUX KaTETOPiil.

45. PoznoaiiabHI MPUCTPOT cepelHbOl HAPYTH B pajiialbHUX Ta KUTBLIEBUX MEpEXkKax.

46. Enera3oBi po3moaisibHI IPUCTPOI TSI MEPEK CEPEAHIX HATIPYT.

47. PosnoninbHi mpucTpoi BUcOKOi Hampyru. Cucrema aox muH. Komyramiiai momymi s
CUCTEMH JIBOX IIMH.

48. BHCOKOBOJBTHI €JIera3oBi KOMYyTAlliifHI MOy IUIsi TiIOPUAHUX PO3MOAIIBHUX IPHCTPOIB
30BHIIIHBOTO BCTAHOBJICHHS.

49. BHCOKOBOJIBTHI €JI€ra30Bi KOMyTaIlii{HI TPUCTPOT BHYTPIIIHHOTO BCTAHOBIICHHS.

50. TpancdopmaTopu CcTpyMy s PO3NOAUIBHUX MPUCTPOIB HHU3BKOI, CEpeAHBOI Ta BHCOKOI
HaTpyTH.

51. TpancdopmaTopu Hanpyru A PO3MOAUILHUX MPUCTPOIB CEPEHBOI Ta BUCOKOI HAIIPYTH.

52. IluHu Ta cucTemu 30ipHUX IIMHO TTPOBOJIB JIJISi MEPEXK HU3BKOI HAPYTH.

53. MoHTaXH1 MPOBOIM Ta KaOeJIi.

54. CamonecHi i3ompoBani nposou (CIIT).

55. Cucrtemu nopsiAKyBaHHS KaOemiB.

5. Pyxomuii cKj1aj eJIeKTPOTPAHCHIOPTY
OcHoBHi xapakrepuctuku enexkrpopyxomoro ckinany (E-PC). E-PC noctiitHoro ctpymy
[Tpuntunu aii E-PC.
Knacudikamist E-PC.
Mexaniuni yactunu E-PC T1a ix B3aeMolis 3 €JeKTPUYHUMH YACTHHAMH.
CrpymonpuiiMayi pyxoMoro cKiiajy.
Enextpuuni anapaty 3aXucTy Bij epeHanpyr KOHTAaKTHOI MEpexi.
Tsrosi geurynu E-PC. BuMoru, KOHCTpyKIiist B3a€EMOJIis 3 €eKTPOOOTIaTHAHHSIM.
E-PC nocriiinoro ctpymy.
CxeMu CHIIOBOTO €JIEKTPOOOIIaIHAHHS.
0. EnemMeHTH TATrOBOTo eNeKTPONPUBOLY.
1. Cucremu kepyBaHHS.
12. E-PC 3minHOTO cTpyMmYy.
13. Tsarosi Ttpancpopmaropu E-PC. OcHOBHI XapakTepUCTHKH, YIANITyBaHHS, BHUMOTH Ta
B33a€MO/IiS 3 €JIEKTPOOOIIAaHAHHSM.
14. E-PC 3wminHOoro crtpymy. CxemMu cuiIoOBOro ejekTpooOnaaHaHHA. EnemeHTH TiroBoro
€JIEKTPOIPUBO/Y.
15. Cucremu enextpuynoro rabmyBanHsl E-PC Ta iioro o0Gnannanus

RBOooo~NoOwNE

6. OCHOBM €JICKTPUYHOI TATH

[TocTanoBKa 3ajjaui O KepyeMoOMy pyci Moi3Ja.

Pexxnmu pyxy noizna.

OcHOBHI 33124l TATOBUX PO3PaXyHKIB.

OcHOBHE piBHSHHS pyXy Moi3/a.

OCHOBHUI1 3aKOH TSTH.

Cunu firo4i Ha IOTAT.

OO6epTarouiii MOMEHT TATOBUX JABHUTYHIB, BHYTPIIIHI Ta 30BHIIIHI CUJIH.
MexaHi3M yTBOPEHHsI CWJIU TSTH 1 IOCTYIIOBOTO PyXy MOi3/a.
XapaKTepUCTUKHU CLIEMHUX CHJI IpH TArd. CHUIIM B3a€MO/IiT KoJieca Ta pEHKH y MICTI KOHTAKTY.
10 3axoau 110 MOJIIMIIIEHHIO ciiennHuX BiractuBocteil E-PC.

11. Tsarosi xapakrepuctuku E-PC.

12. Oco6auBOCTI TATOBUX BIACTUBOCTEH €JIEKTPOBO3IB.

CoNoORWNE



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

RBoOoo~NOwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Cuna Tsru enekTpoBo3a 10 3YEIUICHHIO.

EnexTpomexaHiuHi XapaKTePUCTUKU TATOBHX €JIEKTPOJABHUTYHIB.
EnexTpomexaHiuHi XapaKTEPUCTHKU €IEKTPOBO3IB.

OCHOBHI MOHATTS Ta KJIacU(IKAIIis CHII ONOPY PyXy MOi3/a.
OcHoBHuii onip pyxy E-PC.

Honatkogiit omip pyxy E-PC.

3axo/iu 1Mo 3MEeHIIeHHI0 cuil onopy pyxy E-PC.

MexanizM cTBopeHHs rainbMoBoi cuin E-PC.

["anpMoBa cuna npu Ail ralbMOBHUX KOJIOIOK.

MeTtouka po3paxyHKy IaJbMOBHUX 3a]1a4.

TeopeTnuHi OCHOBU METO/IIB PO3PaXyHKY pyXy Moi3a.
Komm’toTepHi po3paxyHKH pyXy MOI3IiB.

EnepretuuHi BUTpaTu Ha pyX MOi3iB. MeTOAMKHN po3paxyHKy BUTpaT enekTpoeHeprii E-PC.

7. TsaroBi miacTanuii Ta KOHTAKTHI MepekKi

CrpykTypHa cxema TAroBoi mifcTaHIil mocrinoro ctpymy ( 3,3 kB)
CrpyKkTypHa cxema OIOpHOi TArOBOi MiJCTaHLiT 3MIHHOTO CTPYMY
EnemenTu cxemu enekrpuuHux 3'eqHanb PY- 10 kB

Enementu cxemu enexkrpuuHux 3'eqHanb PY- 25 kB

EnemenTu cxemu enekrpudHux 3'eqHanb PY- 110 kB
BucokoBonbTHI BUMUKaYl

MacsiHi BUMHKaYi

BakyymHi BuMukayi

Bumukadi noctiitHOro ctpymy (mpuHOMN racinas ayru). [IpuHnmmnosa cxema.
Po3'ennyBaui

KoHcTpyKTHBHE BUKOHAHHS TATOBOT MIACTAHIIIT TTOCTiHOTO cTpymy 3,3 kB
Tpancdopmarop ctpymy

Tpanchopmaropu Hanpyru

Po3paxyHOk cTpyMiB K.3.

Bubip xomyTraniiiHoi anaparypu

Hogi Tunu TroBux miactanuii ( MOAYJIbHI , TEPECYBHI )
[Tpu3HaueHHs 1 yMOBH pOOOTH KOHTAaKTHOI MEpexi

BumMoru, 110 npe'siBIIsIOTECS 10 KOHTAKTHOT MEpExi

[TpoBoau 1 TpocH , 3aCTOCOBAH1 B KOHTAKTHINA Mepexi

®dikcaTopy KOHTAKTHUX MiABICOK

[TinTpuMytodi mpucTpoi

Jertani i CTpyHHU A7 KPIIJICHHS IPOBO/IIB KOHTAKTHOI Mi/IBICKH
Krnacudikairist mpocTux KOHTAKTHUX TIABICOK

AHKepyBaHHSM IIPOBO/JIIB

Knacudikarist

KOHTaKTHUX IiJIBICOK (3a CIOCOO0OM MiABIITYBaHHS)

26.
27.
28.
29.
30.
31.
32.
33.

Knacudikaiiist J1aHIIOTOBUX KOHTAKTHHUX MiJABICOK (3a CTIOCOOOM HATATY )
BusHaueHHs po3paxyHKOBUX HAaBAaHTAXEHb, 1110 JIIIOTh HA JPOTH
Po3paxyHOK BiJIbHO MMiIBIIIIEHUX TTPOBO/IIB

BuBeneHHs piBHSIHHS IPOBUCAHHS THYYKOT HUTKU

PiBHSIHHS TOBXMHU ITPOBECHHS B MPOJIHOTI

PiBHAHHS cTaHy ITPOBOY

Cnioco6u BUpIIIICHHS PIBHSHHS CTaHY

BuGip BUXiIHOTO peKUMy

40
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8. Moje/il0OBaHHS eJIEKTPOMEXAHIYHUX CHCTEM.

1.
2.

3aranpHi MPUHIUIN MOJICITFOBAHHS €IEKTPOMEXaHIYHUX CHCTEM
MopnentoBanHsl ~ €IEeKTPOMEXaHIYHOI  CHUCTEMHM  IEepeTBOPEHHS  eHeprii  JiHIHHOTrOo

MepeTBOpPIOBava CHeprii

3.

MopnentoBaHHsl €IEKTPOMEXaHIYHOI CHCTEMHU TMEPETBOPEHHS EHEprii IepeTBoproBaya

SHeprii 3 ypaXyBaHHSIM BIXPOBHX CTPYMiB

4.

©ooNo O

eHeprii

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

MOJI.

29.
30.
31.

3arajbHi MPUHIUIN €JIEKTPOMArHiTHOI aHAJIOT11

MonenroBaHHS TATOBUX €IEKTPOIBUTYHIB.

[TpuHIMN y3arajabHEHOT eJICKTPUIHOT MAITMHU

Y3araibHeHa MaTEMaTHYHA MOJIENb TATOBOTO JBUTYHA MOCTIHHOTO CTPYMY

VY3arajgpbHeHa MaTeMaTHYHA MOJIE)Ib ACHHXPOHHOTO TSTOBOTO JIBUTYHA

VY3arajbHeHa MaTeMaTUYHA MOJIE]Ib CHHXPOHHOTO TSTOBOTO JIBUTYHA

Metoau MOJENOBaHHS €JICKTPOMArHITHOTO MOJISl €JICKTPOMEXaHIYHUX IEePETBOPIOBAYIB

Metoa MarHiTHOro KoJsa

Metox CKiHYEeHHUX €JIEeMEHTIB

[TpuHIMIM MOIETIOBaHHS HaMBIPOBIIHUKOBOI'O IIEPETBOPIOBAUIB €Heprii
MopentoBaHHs HaIliBIIPOBITHUKOBUX €JIEMEHTIB

MoentoBaHHs HaIiBIIPOBITHUKOBUX I1€PETBOPIOBAYIB HAIIPYTH.
MopentoBaHHS HaIiBIIPOBITHUKOBOTO ITEPETBOPIOBAYA YACTOTH
MopentoBaHHS HAIMBIPOBIITHUKOBUX MPUCTPOIB TATOBUX ITiICTAHIIIHA
MopenoBaHHs eIEMEHTIB MEXaHIYHOT CHCTEMH.

3aranbHi NIPUHLIUIIN MOJAETIOBAHHS MEXaHIYHUX CUCTEM

MopentoBaHHs eKiNa)KHOI YaCTUHH JIOKOMOTHBY

MoJentoBaHHS TATOBOTO MPUBOIY PYyXOMOI'O CKIIAJy.

OCHOBHI NPUNYILEHHS NPU AOCTIKEHH] €IEKTPUYHUX MAIIUH.
[IpencraBneHHs 3MIHHUX BEIMYHUH y3araJlbHEHUMH IPOCTOPOBUMH BEKTOPAMHU.
Mertox nepeTBOpEHHsI KOOPAMHAT.

MareMaTHuH1 MOZIEJi ACHHXPOHHUX MAIIMH Y PI3HUX CUCTEMax KOOPHHAT.
MareMaTiuHa MO/IEIh y3arajJbHEHOT eJeKTPUIHOT MAIITIHH.

PiBHSIHHS HaNpyT Ta CTpyMiB TpaHCpOpMaTopa.

MaremaTruHa MO/ENb JBO(A3ZHOTO aCHHXPOHHOTO JBHTYHA TPU KOJOBOMY MAarHiTHOMY

MareMaTtryHa MOJIE€NIb KOHJIEHCATOPHOI'O ACHHXPOHHOIO JIBUTYHA.
MaremaTnuHa MO/ieIb 0AHO(A3HOTO ACHHXPOHHOTO JIBUTYHA.
MopnentoBaHHs aCHHXPOHHHMX MAIllMH 3 YpaxyBaHHSM BUXPOBUX CTPYMIB Ta HACHYCHHS

MAar"iTHOI CUCTEMHU.

32
33
34
35

JudepeHnuiiini piBHIHHS CHHXPOHHOI MAalIMHU Y ()a30Bii cUCTEM1 KOOPAHUHAT.
BusnauyeHHs napameTpiB OOMOTKH CTaTOpa CHHXPOHHOI MaIIMHU.
MatemaTuyHa MOJIeJIb CHHXPOHHOI MaIllMHU B CUCTEM1 KOOpAMHAT dq.
MareMaTHuHEe MO/IETIOBAHHS MAIIMH NOCTIITHOTO CTpyMy

9. TexHO0JI0Tifl eJ1eKTPOMAIINHOOYAyBAHHS.

1.
2.

3aranbHi MUTaHHS TEXHOJIOT1] eeKTPOMAaIIMHOOY TyBaHHSI.
OCHOBHI MOHATTA TEXHOJOT] elekTpoMamnHoOyryBaHHA. Tunu BUpoOHULTB. CTPYKTYpa

€JIEKTPOMAIIMHOOY 1IBHOTO BUPOOHHUIITBA.

No ko

OcunogHi nonoxennss €CK/I. Ocnosni nonoxenns €CT/. bazyBauns neraneii. [Ipunycku.
BupoOGHUMLITBO €1eKTPUYHUX MAIIUH

Marepianu, SKi BAKOPHCTOBYIOTHCS B €JICKTPOMALTMHOOYAyBaHHi.

3aranbpHi BIIOMOCTI TTPO OTPUMAaHHS 3arOTiBOK.

Mexaniuna o00poOka neraneif. OOpoOka BamiB. OOpoOKka OCTOBIB, KOPIIYCiB,

MIJIMIATHUKOBUX IIIATIB.
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8. TexHomorisg Ta 06JagHAHHS JUTSl IITAMITYBaHHS.

9. BuWroroBneHHs KOJEKTOPIB Ta KOHTAKTHHUX KiJiellb. BUTOTOBIIEHHS KOJIEKTOPHO-IIITKOBOTO
amapary.

10. BuroToBneHHS MOTIOCHUX KOTYIIOK. BUTOTOBJICHHS CTATOPHUX KOTYIIIOK.

11. CkiamanHs Ta BUIPOOYBaHHS €JICKTPHYHUX MAITHH.

12. BupoOHHUIITBO pyXOMOTO CKIIaIYy.

13. CxiamanbHe BUPOOHHUIITBO MAarHiTHUX CHCTEM Ta SKOPIB MAIMH MOCTIHHOTO CTpyMmy 1
CTaTOpiB Ta POTOPIB MAILINH 3MIHHOTO CTPyMY.

14. CxiamaHHs eeKTPUYHUX MAIIWH. 3arajbHi BIZIOMOCTI IPO BUIPOOYBaHHS.

15. BupoOHHUTBO €IEKTPUYHHUX araparis

16. Oco0auBOCTI TEXHOJIOTIi BUTOTOBJICHHS EICKTPUYHHUX arapaTiB Ta TpaHCPOPMATOPiB.

17. 3aranpHi BinomocTi rpo BupoOuunrso E-PC.

18. 3aranpHi BimOMOCTI NP0 BHUPOOHUITBO OCHOBHUX BY3JIIB MEXAHIYHOI YaCTHUHU
SIIEKTPOPYXOMOTO CKIIAMY.

19. 3aranpHi BiIOMOCTi Ta OCHOBHI €Tany BUPOOHUIITBA €IEKTPOPYXOMOTO CKIIadY.

20. OCHOBHI €JIEMEHTH IITAMITIB.

21. CxnafaHHA TEXHOJOTIYHOTO MpOLeCy IITaMIyBaHHS JIMCTIB OCEplb cTaTopa 1 poropa
ACHHXPOHHOTO JIBUTYHA.

22. CxiafaHHA TEXHOJOTTYHOTO MPOIlecy 31 CKIAAaHHS 1 CKPIIJICHHS OCeP/Ib 3 CETMEHTIB.

23. CxJiagaHHs TEXHOJOTTYHOTO MPOIIECY 31 CKIIQAAaHHS 1 CKPITUICHHS OCEP/Ib MOJIIOCIB.

24. CxnafaHHd TEXHOJOTIYHOTO TMpOLeCy INTaMIyBaHHS KOJIEKTOPHHX IUIACTHH  Ta
130JIALIHHIX TPOKJIAZOK ABUTYHA TIOCTIHOTO CTPyMYy

25. TexHooris 3arajibHOTO CKJIaJaHHS KOJIEKTOPA.

26. TexHOJOTris BUTOTOBJICHHS KOJICKTOPIB Ha IUIACTMACH.

27. TexHoJOrisi BUATOTOBJIECHHS KOHTAKTHUX KIJIEI(b.

28. BuroToBIieHHs 1 YKJIaJaHHSI OOMOTOK 3 KPYTJIOTO ITPOBO/TY.

29. BuroroBneHHs 1 ykJIagaHHS OOMOTOK 3 HPSMOKYTHOTO MPOBOJY B SIKOpI KOJEKTOPHUX
MaIlIHH.

30. BuroroBieHHs 1 yKJIaJaHHS Ma0JIOHHUX Ta CTPUKHEBUX BUCOKOBOJIBTHUX OOMOTOK.

31. BuroroBiieHHS 1 yKJIaJaHHS CTPHKHEBUX OOMOTOK POTOPiB aCHHXPOHHUX JIBUTYHIB.

32. CknagaHHs TEXHOJOTIYHOTO MPOIECY BUTOTOBICHHSI OOMOTOK TOJIOCIB.

33. CkimagaHHsl TEXHOJIOTIYHOTO TMPOIECY BHTOTOBJICHHS KOPOTKO3aMKHEHHX OOMOTOK
pOTOpIB.

34. TexHoJOTis BY3JI0BOTO Ta 3arajbHOTO CKJIAJaHHS eJICKTPUYHUX MAITUH.

35. CknagaHHs TEXHOJOTIYHOTO MPOIeCy OallaHCyBaHHS pOTOpa aCHHXPOHHOTO JBUTYHA.

36. MeToau moonepariifHoro KOHTPOJTIO IEKTPHYHIX MAITHH.

10. EnekTpuyHi MaliMHu
[Tpuznayenns i 6ynoBa TpaHchopMaToOpiB, 3arajibHi BiIOMOCTI PO HUX.
[TpuHUm 117 1 OCHOBHI BETMYHHM, 110 XapaKTEPU3YIOTh poOOTY TpaHchopMaTopa.
PiBHsAHHS Hanpyr B 0OMOTKax TpaHcpopmaTopa.
PiBastaast MPC 1 ctpymiB 06MOTOK TpaHchopmMaropa.
BekropHa niarpama tpancgopmaropa.
Enepreruuna aiarpama tpancopmaropa i oro KKJI.
3BeneHui TpanchopmMaTop: BUSHAYEHHS, HEOOX1/IHICTh 3B€/ICHHS, YMOBHU 3BEICHHSI.
Cxema 3aminieHHs TpaHcopmaropa 1 pi3udHUiA ceHC 11 eTeMEHTIB.
Busnauyenns mapameTpiB TpanchopmaTtopa i HOro cxemu 3aMillleHHS 32 JaHUMHU JOCIHITY
HEepoOOYOro XOy.
10. BusnaueHHs mapameTpiB TpaHcopMaTopa i HOro cxemu 3aMillleHHS 3a JaHUMHU JOCIHITy
KOPOTKOT'O 3aMHUKaHHS.
11. Pexum HaBaHTaXEHHA 1 poO0Ui XapaKTEePUCTUKH TpaHCPopMaTopa.
12. 3wmina Hampyru TpaHchopMaropa Ta HOro 30BHIIIHS XapaKTePUCTUKA.

CoNoOR~WNE
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13. PospaxynkoBa xapaktepuctrka KK]I tpancdopmaropa.

14. BynoBa TpudazHux TpaHCPOPMATOPIB 1 CXEMH 3'€JHAHHS IXHIX OOMOTOK.

15. IloHsATTs 1po rpynu 3'€THaHHL OOMOTOK TpaHC(POpMaTOPIB.

16. BynoBa MammH# MOCTIHHOTO CTPYMY 1 IPU3HAYCHHS €IEMEHTIB 11 KOHCTPYKIIii.

17. Orpumanus EPC B 00MOTIII SKOpSI MAIIIMHU MTOCTIHHOTO CTPYMY.

18. OTpumaHHS €IEKTPOMATHITHOIO MOMEHTY MAIlIMHU TOCTIHHOTO CTPyMY.

19. I'eneparopHuil pexxum poOOTHM MaLIMHUM IIOCTIMHOIO CTpyMy, €JIEKTpUYHA CXeMma
3aMIlICHHs, PIBHSHHS HANPYT Ta 00ePTaIbHIUX MOMEHTIB.

20. JIBuryHHU# peXuM poOOTH MAIIMHHU MOCTIHHOTO CTPYMY, CJIICKTPHYHA CXeMa 3aMilleHHS,
PIBHSHHS HAaNIpyT Ta 00epTaTbHUX MOMEHTIB.

21. TlortyxHnocri, BTpatu noryxHocTi 1 KKJ[ MammH moctiitHoro ctpymy.

22. Cnocobu 30y KeHHSI MAIllMHU MTOCTIHHOTO CTPYyMY, YMOBHI IIO3HAYECHHSI.

23. XapaKTepUCTUKU T'eHepaTopa MOCTIHHOTO CTPYMY 3 HE3JIEKHUM 30y 1KECHHSM.

24. YMoBH cam030yJDKEHHSI T€HepaTopa MOCTIHHOTO CTPYMy 3 MapajelbHUM 30y UKCHHSM i
HOro XapakTepUCTUKH.

25. TIpobmemu mycKy i CIIOCOOM IMyCKY ABUTYHIB MOCTIHHOTO CTPyMY.

26. EnexktpomexaHi4Ha XapaKTEPUCTHKA JABUTYHIB MOCTIHHOTO CTPYMY.

27. MexaHi4Ha XapaKTepUCTHUKA JBUTYHIB IMOCTIHHOTO CTPYMY.

28. MoMeHTHa XapaKTepUCTUKA JBUTYHIB MMOCTIHHOTO CTPyMY.

29. Po06oui XxapaKTepUCTHKH JBUTYHIB IIOCTIHHOTO CTPYMY.

30. Cmoci6 perynroBaHHS 4YacTOTH OOEPTaHHS [IBUTYHIB TOCTIHHOTO CTPyMy UUIIXOM
BBEJICHHS PeocTaTa JI0 KOJa SKOPA.

31. Cnoci6 perynioBaHHA 4YacTOTH OOEPTaHHS [JIBUTYHIB TOCTIHHOTO CTPyMy ULUISXOM
3MIHIOBAaHHS TTiBEJICHOT HAIPYTH.

32. Cnoci6 peryitoBaHHS YacTOTH OOepTaHHA [BUTYHIB IOCTIHHOTO CTpyMy HUISIXOM
3MIHIOBaHHS TOKY 30yJIKEHHSI.

33. Cnoco0u ragbMyBaHHSI IBUTYHIB MOCTIIHOTO CTPyMYy.

34. KoHcTpykiis i mpuHIUT 11T Tprua3HUX aCHHXPOHHUX JIBUTYHIB.

35. PiBHsAHHA Hanpyr TpuQa3zHUX aCUHXPOHHUX JBUTYHIB.

36. PiBasaEs MPC i cTpyMmiB Tpr(a3HUX aCHHXPOHHHX JIBUTYHIB.

37. Cxema 3aMmillieHHs TpU(PAa3HUX ACHHXPOHHUX JIBUT'YHIB.

38. [lotyXHOCTI Ta BTpaTH NOTY>KHOCTI B TPHU(A3HUX ACHHXPOHHUX JBUTYHIB.

39. MexaHi4Ha XapaKTepUCTUKa aCHHXPOHHOT'O IBUT'YHA.

40. Tlpomec mycKy aCHHXPOHHOTO JIBUTYHA, POOJIEMH Ta CIIOCOOH ITyCKY.

41. PoGoui XapakTepUCTUKU TpU(pa3HUX ACHHXPOHHUX JBUTYHIB.

42. PerymoBaHHS YacTOTH OOEpTaHHS ACHHXPOHHOTO JBHTYHa BBEACHHSIM JI0JIATKOBOTO
OTIOpy 110 KOJIa POTOpA.

43. PerymoBaHHS YacTOTH OOEpPTaHHS AaCHHXPOHHOTO JBHWTYHa 3MiHIOBaHHSM ITiIBEICHOT
HanpyTu.

44. PerymioBaHHA 4YacTOTH OOEpTaHHS AaCHHXPOHHOTO JBHUIYHa 3MIHOIO KUIBKOCTI Map
HOJIIOCIB.

45. PerymioBaHHS YacTOTH OOEpTaHHS ACHHXPOHHOIO JBHUIyHa 3MIHIOBaHHSIM YacTOTH
iBE/ICHOI HAMPYTH.

46. CrnocoOu ranbMyBaHHS aCHHXPOHHHX JIBUTYHIB.

47. KoHCTpyKIis 1 NPUHLIKN Jii CHHXPOHHHUX MAIIHH.

48. PiBHSHHS HampyT Ta BEKTOpPHA JliarpamMma HEsIBHOITOJIIOCHOTO CHHXPOHHOTO TeHepaTopa.

49. PiBHSHHS HampyT Ta BEKTOpPHA Jllarpama siBHOIIOIIOCHOTO CHHXPOHHOT'O T€HepaTopa.

50. Xapaktepuctuka HEpOOOUOTo X0y CHHXPOHHOTO T€HEepaTopa.

51. XapakTepucTHKa KOPOTKOT'O 3aMUKaHH CHHXPOHHOTO TeHEepaTopa.

52. TloryxHocTi, BTpatu notyxHocTi 1 KKJI cuHXpoHHOT MamuHwu.

53. EnexTpoMarHiTHUif MOMEHT CHHXPOHHOI MAIlIMHY 1 PIBHSHHS MOMEHTIB B PI3HUX PEXKHUMAX
poboTH.
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54. PoGoTa CHHXpOHHOTO reHepaTopa MpHu aBTOHOMHOMY HaBaHTa)KEHHI.

55. TIpoGiemu mycky Ta crocodu MycKy CHHXPOHHOTO JBUTYHA.

56. PiBHsSHHS HampyT 1 BEKTOPHA JliarpaMa CHHXPOHHOTO JIBUTYHA.

57. MexaniyHa Ta poOo4i XapaKTepUCTUKN CHHXPOHHOTO JIBUTYHA.

58. CnocoOu peryroBaHHs 4acTOTH OOepTaHHS.

59. CnocoOu ranbMyBaHHS CHHXPOHHHX JIBUTYHIB.

60. OnHomapoBi Ta JBOIIAPOBI OOMOTKH MAIlIMH 3MIHHOTO CTPYMY.

61. OO6MOTKH 3 POOOBOIO KUTBKICTIO MMa3iB Ha MOMIOC Ta (azy.

62. OOMOTKHM SIKOPSI MAIIIMH IMOCTIHHOTO CTPYMY.

63. 3piBasuibHI 3’eqHanns [ Ta I poay 0OMOTOK SIKOpSI MAIIMH MOCTIHHOTO CTPYMY.

64. EPC oOMOTKM cTaTropa MallMHH 3MIHHOTO CTPYyMY: TapMOHIMHHMHA CKJIaa PO3MOILTY
marHiTHOI iHaykuii, EPC mposinnuka, EPC cekuii, ckopouenns kpoky, EPC cekuiiinoi rpymwu,
posnozaineras ooMmotku, EPC ¢a3znoi 00MOTKH.

65. Tperi rapmoniitai EPC Ta kpaThi TppoM. 3yOrieBi rapmoniitai EPC, ckic mas3is.

66. MPC o0OMOTKH cTaTropa €JeKTpUYHMX MAIlMH 3MIHHOTO CTpyMy: yMoBH aHaiizy, MPC
3ocepemxeroi 00MoTku, MPC posnoainenoi gasnoi oomotku, MPC nBomapoBoi 0OMOTKH.

67. T'onoBHI IHIYKTUBHI OMOPH PO3MOAIIEHUX OOMOTOK MalIlH 3MIHHOTO CTpyMy. [HAyKTHUBHI
OTIOPH PO3CISTHHS PO3MOAITICHUX 0OMOTOK MAIlIMH 3MIHHOTO CTPYyMY.

68. MarHiTHU pO3paxyHOK €NEeKTPUYHUX MAIUH.

69. MarHiTHU# po3paxyHOK TpaHCHopMaTopa.

70. Peakuist sKOpsI HESIBHOIIOIIOCHOI CUHXPOHHOT MAILIHH.

71. Peaxiist sKOps SBHOTIOJFOCHOI CHHXPOHHOI MaIlIMHH.

72. 3actocyBaHHS BEKTOPHUX Jiarpam JUis aHajii3y yCTaJeHUX PeXKHUMIB CHHXPOHHUX MalllUH:
niarpama Ilotee, niarpama bionnerns, neperBopena aiarpama EPC.

73. Peakuist sKOpsI MAIIMHU MOCTIMHOTO CTpyMy. 3ac00M GOPOTHOM 3 PEaKIi€r0 AKOPS.

74. KowmyTallist MalliiH MOCTIMHOTO CTPYMY.

75. IlapanensHa poOoTa TpaHchOpPMATOPIB: YMOBH MiAKIIOYEHHS, BUNAJKM HEBUKOHAHHS
YMOB.

76. IlapanensHa po0OTa CHUHXPOHHOTO T'€HEpaTopa 3 Mepekero Oe3KIHEYHOi MOTYXHOCTI:
YMOBHM MIAKIIOYEHHS, MOPAJOK CHUHXPOHI3allii, peryJtoBaHHS AaKTUBHOI MOTYXHOCTI, KYyTOBI
XapaKTePUCTUKH.

77. TlapanenbHa poOOTa CHHXPOHHOTO TE€HEpaTopa 3 MEpEexer Oe3KIHEYHOI MOTYXHOCTI:
peryJItoBaHHS peakTHUBHOI NOTYXkHOCTI, U-N0/1I0H1 XapaKTepUCTUKH.

78. CrarnyHa Ta TUHAMiYHA CTIMKICTh CHHXPOHHUX T€HEpaTOpiB MpH MapasiesbHiid poOoTi 3
Mepexero 0€3KIHEYHOT MOTYKHOCTI.

79. Komyrallist MammmH MOCTIHHOTO CTPYMY: IPUYHHY ICKPiHHS, OCHOBHE PIBHSHHS KOMYTAIIii.

80. Krnacuuyna Teopist komyTamii (KOMyTalisi omopoMm), piBHAHHS KomyTauii omopom, EPC
KOMYTYIOUO]1 CEKIIii.

81. 3acoOu mosinIIeHHs KOMyTallii.

11. KoHcTpyloBaHHS eJIeKTPHYHUX MALIUH

1. Kunacudikamis enekTpUYHUX MaIIUH 10 30BHINIHIX (aKTopax, sKi BU3HAYaAIOTh Il
KOHCTPYKIIIIO.

2. Knacudikamist cucteM BEHTHIIAIIT €EKTPUIHUX MAIIIHH.

3. CxemM BEHTWJIALIT eJIEKTPUYHUX MAIIUH.

4. Bwu3HaueHHS BIUTMBY Ha KOHCTPYKIIIO €IEKTPUIHUX MAIIWH CTYTEHS 3aXUCTY, CIIOCO0y ii
OXOJIOJKEHHS Ta MOHTAXY.

5. Kuacudixkarist Ta KOHCTPYKITiSi CTAHUH PI3HUX THIIIB.

6. IlpusHauenHs 1 kimacudikaiisi KOPIYCIB ENEKTPUYHUX MAIIMH 3MIHHOTO CTpPYMY.
KoHcTpykitist Hepo3'eMHUX KOPIYCIB.

7. KoHcTpyKuis po3'eMHUX KOPITYCIB.

8. KoHcTpykitis ocepis i3 30BHIIIHIM JIiaMeTpoM 10 990 mm.
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Konctpyxkiist ocepas 13 30BHIIIHIM gAiameTpoM moHaa 990 M.
KoHcTpyKitist ocep/isi TOJIOBHOTO TMOIIOCA MAIIMH OCTIHHOTO CTPYMY.
KoHcTpyKitist oceplist 104aTKOBOTO MOJTKOCA MAIIUH TIOCTIHHOTO CTPyMY.
KoHcTpyKiIist MOTIOCIB CHHXPOHHOT MAIlIUHU.

Buay ta KOHCTPYKITist KOPIYCY POTOpa CHHXPOHHUX MAIlUH.
[Tpu3HAYCHHS 1 TUIH MMOJIOCHIX 0OMOTOK MAITMH IMOCTIIHOTO CTPyMYy.
KoHcTpykitist 0OMOTOK, 110 BUTOTOBIISIOTH 3 130JIbOBAHOTO TIPOBO/TY.
KoHcTpykiiist 0OMOTOK, 1[0 BUTOTOBJISIOTH 3 TOJI0i MITHOT ITUHY (CMYTH).
KoHcTpykiiist KoMneHcaliiHoi 0OMOTKH MaIllMH IMOCTIHHOTO CTPYMY.
KoHcTpyKItist MiJITMITHUKOBHX IIIHUTIB.

[Ipu3HadeHHsI, TUIH 1 KOHCTPYKIIisl 3aMKOBHX ITOBEPXOHB («3aMKiB»).
PosramryBaHHs i CKJIaJ BUBIHOTO TIPUCTPOIO.

KoHcTpykiiist oCTOBY TpaBepcH i CriocoOH i KpirieHHs.

KoHcTpyKiist IiTKOBUX OpakeTiB (MaJbIiB).

Tunu i KOHCTPYKIIiS HITKOTPUMAYiB.

Bau, mpusHaueHHs 1 BAMOTH, IO TIPS SBIISTIOTHCAL.

KoncTpykiis ocepst poTopa i3 30BHIIIHIM JiaMeTpoM 10 990 Mm.
Konctpykuis ocepast poTopa i3 30BHIIIHIM AiaMeTpoM moHas 990 M.
KoncTpykiiist 0OMOTKOTpUMaYiB 1 HATUCKHUX (DIIAHIIIB.

KoHcTpykiiis Kopryca Jiist ocepasi poTopa.

[TiqmUmHUKY KOYeHHS, KOHCTPYKIIIA 1 Kiacudikariis.

[TigmumHUKY KOB3aHHS, KOHCTPYKIIiS 1 KJacuikaris.
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KoHcTpykilist  CTOSKOBUX — MiJIIMITHUKOBUX BYy37iB. CHCTEMH 3Ma3KM CTOSKOBUX
I AIIUITHUKIB.

KoHcTpyK1is 0HOIIApOBHX Ta ABOLIAPOBUX OOMOTOK CTAaTOpA.
Kpinnensst 1000BUX 4aCTUH OOMOTKHU CTaTopa.
KoHcTpykuis 1 THIIH OOMOTKH SIKOPSI MAIlIMH MTOCTIHHOTO CTPYMY.

KoHcTpykiig 1060BUX YaCTUH OOMOTKH SIKOPSL.

Buay 1 KOHCTpyYKIIist KOPOTKO3aMKHEHOT 0OMOTKH pOTOpa.
Konctpyxkuis ¢pa3znoi oOMoTKH poTopa.

Criocobu ykiajjaHHs IPOBIIHUKIB B IPSIMOKYTHI Ha3u OCEePst AKOPSL.
Kpinnenast oOMOTKH SIKOpsI B 1a30Biil Ta J000BUX YaCTUHAX.
KoHcTpyK1is TOPIIEBOTrO KOJEKTOpA.

KoHcTpyK1ist apo4HOTO KOJIEKTOpA.
KonexTop 3 6aHIaKHUMH KUTBLISIMH.
Kouektop 3 miiacTMacoBuM KOPITYCOM.

. KoHTakTHI KIJIBLS HA [1ACTMACI.

KoHTakTH1 KiJbIIsSI HA MiKaHI130BaHINA BTYIIII.
KoHTakTHI KiJIbIIS Ha 3iplii 3 00JATOBUM KPIIJICHHSM.

KonTakTH1 Kib1Is 3 KpiTUIeHHSIM Ha rBUHTax. Tema 23. Konekropa Ha muiactmaci.

Knacudikariist Ta KOHCTPYKIIisl KOJIEKTOPIB HA IJIACTMACI.
KoHCTpyKIIist 0CbOBOTO BEHTHIISATOPA.

KoHcTpykuis paialbHOr0 BEHTHIISATOPA.

KoncTpykiist Bar 6anaHcyBaHHS Ta CIOCOOU iX pO3MIIICHHS.

. TemoBi, rigpas.iuni Ta aepoguHaMiuHi NpouecH B eJIeKTPUYHHUX MALLIMHAX

EnemenrtapHa cTpykTypa 1 TiApaBiiuHi €JIEMEHTH MOTOKY.
PiBHSIHHSI HEpO3PUBHOCTI.

Pexumu nepebiry piguH.

JudepeniianbHae piBHAHHS MIepeOIiry piaIuHU.

PiBHsaHHS Bepuyimi i i1eanbHOT Ta peanbHOT piHHU.
['apaBniuHi omopu TEPTS Ta MICIIEBI OTIOPH.
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Pe3ynbryrounii rigpaBiiaHAMA Omip.

CknamanHs ekBiBaeHTHHX TrifpaBiiuaux cxeM (EI'C) enekTpuyHUX MaIuH.
[TeperBopenns ta cnpouienns EI'C.

JIxepena TEIIOBUIIICHHS B €NEKTPUYHIN MaIInHI.

CniocoOu 0X0JI0IKEHHS €EKTPUYHUX MAIUH.

VYerpiit Kona DUpKYJIALii 1 CHOCO0U MepeMillieHHS 0XOJIOHOTO CepeIOBHILA.
besnocepenne 0Xon0KEHHS aKTUBHUX YAaCTHH €JIEKTPUYHUX MaIIHH.

| BeHTHIsIIiHUHE pO3paxyHOK €IEKTPUYHUX MAIIUH.

OCHOBHI IPOIIECH TepeIadl TETUIOTH.

3akoH TeronpoBigHocTi Dyp'e.

KoedimienTn TemonpoBigHOCTI.

JudepenuiaabHe piBHAHHS TETIONPOBIIHOCTI.

OcHOBH pO3paxyHKy TEMIEPATypHHUX MOMTIB.

TemoBi omopwu.

OcHOBHI piBHSIHHS KOHBEKTHBHOTO MIPOLIECY.

3acrocyBaHHs TeOpii MOAIOHOCTI 10 PO3paXyHKY TEIUIOBiIjadi KOHBEKIIIETO.
KpuTepiiini piBHSHHS IPpU BUMYIIEHIN 1 TPUPOIHINA KOHBEKII].

OcHOBHI 33/1a41 TEIUIOBOTO PO3PaXyHKY €JIEKTPHYHOI MAIIMHH.

OCHOBHI METO/IM TEIUIOBOTO PO3PaXyHKy €IEeKTPUUHOI MAIlIUHU.

Merton exBiBasieHTHUX TeruioBux cxem. (ETC).

MerTto/ KiHIIEBUX €JIEMEHTIB.

TeroBi po3paxyHKH €IEKTPUYHUX MAIKH MPH CTAIliOHAPHUX TETUIOBUX PEXKUMAaX.
Hecranionapauii HarpiB B CTaHJAPTHUX peKUMaX POOOTH €IEKTPUYHHUX MAIIUH

13 ExcriryaTanisi Ta peMOHT eJ1eKTPHYHUX MALIMH;

©CoNoa~wWNE

10

MoHTaXx eleKTpUYHHUX MAIlliH 1 TpaHC(HOpPMAaTOPIB.

Oprani3ailist TEXHIYHOTO 00CITYTOBYBaHHS €IEKTPUUHUX MAIlUH.

Buay i mpuyrHM 3HOMIEHHS eNeKTPUYHUX MamuH. HecripaBHOCTI €NeKTPUIHUX MaIIHH.
Bubip 3axucTy e1eKTpUYHUX MaIliH.

[IporHo3yBaHHSI TEXHIYHOTO CTaHY €IEKTPUIHUX MAIIHH.

Knacudixkarist peMOHTIB.

MexaHi1YHUN PEMOHT 1 PEMOHT OOMOTOK €J1EKTPUYHUX MAIIHH.

Oprani3ariist peMOHTY TpaHc(opMaTopiB.

PeMOHT akTHBHHX 4acTHUH TpaHC(HOpPMATOPIB.

MonepHizaltisi e1eKTpUYHUX MalIH

14. BunpoOyBaHHs Ta 1iarHOCTHKA eJIEKTPUYHUX MAILLIMH

1.
2.

Knacudikauist BunpoOyBaHb eIEKTPUYHHUX MAIlIKH 1 TpaHC(HOPMaTOpIB.
MeToau BUMIPIOBaHHS MOMEHTIB, IO OOEPTalOTh, YacTOT OOEpTaHHS 1 KOB3aHHS MPH

BUINPOOYBAHHX €IEKTPUYHUX MAIIHH.

3.
4.

0 CTPyMY.

5.

©oN>

Busnauenns Brpat i KKJ[ npu BunpoOyBaHHSIX eIeKTPUYHUX MAIIMH 1 TpaHc(hopMaTopiB.
BunpoOyBaHHs npu miBUILIEHINH 4acTOTI 00E€pTaHHSA 1 KOPOTKOYACHOMY NEpeBaHTaKEHH1

BunpoOyBaHHs Ha HarpiBaHHSL.

BumiproBanHs onopy 0OMOTOK 1 i30uis1ii. BunpoOyBaHHS eneKTpUYHOT MIITHOCTI 1301111
[Tporpama npuiiMaIbHO-3/1aBATEHAX BUITPOOYBaHb ACHHXPOHHUX MAIllWH.

[Iporpama npuiiMabHO-3/1aBaIbHUX BUITPOOYBaHb CHHXPOHHUX MAIIIKH.

[Iporpama npuitmMmanbHO-34aBaTFHUX BUITPOOYBAaHb MalTUH MOCTIHHOTO CTPyMYy.
[Tporpama npuiiMalibHO-3/1aBAILHUX BUITPOOYBaHb TpaHC(HOPMATOPIB.



KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB
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[Tpu o1iHIOBaHHI 3HaHb 32 OCHOBY CJijJ OpaTH MOBHOTY 1 MPAaBWIIbHICTH BUKOHAHHS 3aBJaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oniHroBaHHs
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii omintoBanHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIOKEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

60-63 E

- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

35-59

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ipasun nputiomy 0o HTY « XTIy ¢ 2023 poyi.

CxBasieHO Ha 3acCilaHHI BUEHOI pajii IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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EJIEKTPOITPUBOJI, MEXATPOHIKA TA POBOTOTEXHIKA

AHOTALIA

Mertoro ¢axoBoro BUNpoOyBaHHS aOiTypi€HTIB JJIA ydacTi B KOHKYpCI IIOJO 3apaxyBaHHs
Ha HaBYaHHSA JUIsi OTPUMaHHS OCBITHBO-KBaMiiKaiitHOro piBHSA «Marictpy» 3a cremiam3aiismMa
141.09 «EnexrpomexaHiuHi cUCTeMH aBTOMaTH3allii Ta enexTponpuBom Ta 141.10 «Mexarponika Ta
pOOOTOTEXHIKA» € 3’sICyBaHHs pIBHSA CHCTEMaru3alii Ta Yy3arajJbHEHHs TEOPETHUYHHMX 3HaHb Ta
NPaKTUYHUX HABUKIB CAMOCTIHHOI pOOOTH AJsi pO3B’S3aHHA KOHKPETHHX 3aBJaHb Yy Taly3six
MalMHOOY/TyBaHHS, KOHCTPYIOBaHHS, BAPOOHUIITBA Ta eKCIUTyaTalii 1 pEeMOHTy IMiJiOMHO-
TPAHCHOPTHUX MAIIIHH.

Marictp TOBHHEH OYTH  MIATOTOBJICHHM Ui OpraHizamiiiHoi, KOHCTPYKTOPCHKOI Ta
BUPOOHUYOI pOOOTH B Tay3i MalIMHOOYIyBaHHS Ta BUKOHYBATH Mpodeciiiny poOoTy BiIMOBIIHO 10
Knacudikaropa npodeciii JIK 003-2010:

12 — KepiBHUKH ITiIPUEMCTB, YCTAHOB Ta OpraHi3arliif;

1222 — xepiBHUKHA BUPOOHMYMX ITiIPO3ILTIB Y IPOMHUCIIOBOCTI;

2143 — npodecioHany B raty3i eIeKTPOTEXHIKY;

2143.1 — HayKOBi CHIBPOOITHUKHY;

2145.2 — npohecionanu 3 MexaHi3allii Ta aBToMaTH3allii BUPOOHHYMX MPOIIECIB;
2310.2 — BuKJIa/1a4 BUIIOrO HABYATLHOT'O 3aKJIA/TY;

2320 — BuKJIa/124 IPOQECIHHOTO HABYATLHO-BUXOBHOTO 3aKJIaTy.

Marictp Moke 3aliMaTH TIEPBHHHI IIOCaJM: MEXaHIK, MaWcTep IUIBHUIN, IHXEHEp,
1HXKEHEeP-KOHCTPYKTOP, IHXEeHep-TeXHOJIOT, MOJIOAIINN HayKOBUHI CHiBpOOITHHK,
BUKJIa1a4(aCHUCTEHT).

[Tin gac miaroToBkW a0 BHIPOOyBaHHS HEOOXIAHO 3BEPHYTH yBary Ha Te, IO a0iTypieHT
MOBHHEH:

3namu: etanu Ta rpadiky BUKOHAHHS pOOIT, Y3roKyBaTH iX 3 KEpIBHUIITBOM, 3aMOBHHKOM Ta
CMIBBUKOHABLIIMHU. 3a0e3MeuyBaTl TEXHIUHE Ta METOANYHE KEPIBHULITBO HANPSIMKAMU IIPOEKTYBAHHSL.

BukoHyBaTH T€XHIKO-€KOHOMIUHE OOTPYHTYBaHHS 3aCTOCYBAHHS €JIEKTPOMEXaHIYHUX CUCTEM
aBTOMaTH3alii Ta eIeKTPONPUBOLY ISl PI3HUX BAapiaHTIB.

BuOupatu edexkTuBHI KpUTepli ONTUMAIBbHOIO PO3BUTKY €JIEKTPOMEXAaHIYHUX CHUCTEM
aBTOMaTH3allii Ta eIeKTPONPUBOY, IX ONTUMI3aLii{HI, OLlIHOYHI, Ta ONTHUMI3aliHHO-OI[IHOYHI MOJIEII.

BHKOHYBaTH OIIIHKY CTPYKTYpPH i BETMYHUH TOTYXHOCTEH €JIEKTPOIPUBO/IIB IPOMHCIOBUX Ta
IHIINX CMOKUBAyiB 1 BUOIp ONTHUMAJIBHUX MiICLb X PO3MILICHHS Ha OCHOBI Cy4aCHUX MaTeMaTHYHUX
METO/IB MOJIEIFOBAHHS

Bumimu: BUKOHYBaTH TEXHIUHI PO3paxyHKH YCIX PIBHIB CKJIAJHOCTI 13 3actocyBaHHsIM IIEOM, y
TOMY YHCJIl €JIEeKTPOMEXaHIYHIUX CUCTEM aBTOMAaTH3allli Ta eeKTPOIIPUBOLY .

AHalnizyBaTH peXXUMHU POOOTH €JIEKTPOMEXaHIYHMX CHUCTEM aBTOMATH3allil Ta €JIeKTPONPHUBOIY Ta
BH3HAYATH IIISIXU 1X BAOCKOHAJICHHSI.

Po3paxoByBaTu 3ycwiuis, IIBHUIKOCTI, MOMEHTH, IOTYXXHOCTI Ta BHOMpPATH CHJIOBI €JIEMEHTH
eIIEKTPOMEXaHIYHNX CUCTEM aBTOMATH3AIlil Ta EJIEKTPOIPUBOLY.

BukoHyBaTH po3paxyHKH JHIHHUX Ta HETIHIMHUX €JIEeMEHTIB EeJEKTPUYHUX Ta MarHiTHUX KUI
eIIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3AIli] Ta eIEKTPOTIPHUBOLY.

Po3paxoByBaTH mapamMeTpH, IO XapaKTepU3ylOThb CTaTU4YHI 1 JUHAMIYHI  BJIACTUBOCTI
€JIEKTPOMEXaHIYHUX CUCTEM aBTOMATH3allii Ta eJIEKTPOIIPUBOLY Ta iX €JIEMEHTIB.

3acTOCOBYBaTH Ha MPAKTHUIll IHKEHEPHI CITOCOOM 3a0e3MeYeHHs CTATUYHOI Ta TUHAMIYHOI CTIHKOCTI
€JIEMEHTIB €JIEKTPOMEXaHIYHUX CHUCTEM aBTOMAaTH3allii Ta eleKkTpornpuBoay. OpraHizaiisi BCTYIHOTO
BUNIPOOOBYBaHHS  3AiMCHIOEThCS  BinmoBinHO 10 IlonmoxkeHHs T1po mHpUManbHYy KOMICIO
HarmioHansHOTO TEXHIYHOTO YHIBEPCUTETY «XapKIBCHKUH MOJMITEXHIYHUN THCTUTYTY.
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3MICT I[TPOI'PAMU

EsiexTponpuBoj ¢ MiKponpoueccoOpHuM KepyBaHHAM

[Tpeamer, uini i 3aBraHHs JUCUMILTIHUM EnexTponpuBon 3 MIKpONpPOLIECOPHUM KEPYBAHHSM;
2. JleranpHa Knacugikais W XapaKTEPUCTHUKU CYYaCHUX MIKPONPOIIECOPHUX EIEKTPONPHUBOIIB, iX
€JIEMEHTIB 1 3ac001B aBTOMaTH3aIlil; 3. AJTOPUTMHU KEPYBAHHS W PETYJIATOPH JUIsl TOOYI0BU KOHTYPIB
peryJloBaHHS TEXHOJIOTIYHMX MapameTpiB (Ha 0a3i mporpaMyBajibHHX JOTiYHHUX KOHTpOJIEPIB), a
TaKOX BHYTPIIIHIX KOHTYPIB PETYIIOBaHHS MIKPOIPOILIECOPHUX EJIEKTPOIPUBO/IIB.
CyuacHi MeTOIH KepyBaHHS

HeoOximHi BimomocTi mpo cydacHi metonu kepyBanHs EIl; CuHTe3 cHCTEeM 4YacTOTHO-
CTPYMOBOTO KepyBaHHs MBHAKICTIO acuHXpoHHOTO EIl (ckanspue kepyBanus AJl); @i3udni OCHOBH i
PIBHSHHS y3arajlbHEHOi €JIEeKTPUYHOI MalluHU. MaTeMaTuyHui omuc TpU(a3HOro aCUHXPOHHOIO
neuryna (A/l) y BekropHo-maTpuuHiii ¢opmi; CTpykTypHi (anmroputmiuni) cxemu AJl B cucremi
BIJUIIKY, OPIEHTOBAHOI [0 BEKTOPY MOTOKO3YEIUIEHHS POTOpa M BEKTOPY MOTOKO3YEIUIEHHS CTAaTOpa;
Cunte3 cucremu mnimnernoro kepyBanHs (CIIP) EIl 3miamHoro crpymy Ha ©6a3i HITY-AJ];
MaremaTuHa MOJE€Ib 1 CTPYKTypHa cxeMa cuHxpoHHoro nasuryHa (CJI) y cuctemi BiUTIKY,
OpIEHTOBAHOI IO BEKTOPY IOTOKO3YEIJICHHS pOTOpa; AJropuT™M cuHTe3y H crpykrypa CIIP
mBuakocti CJI 13 HITY mpu kepyBaHHI 110 BEKTOPY MOTOKO3YEIJICHHS CTaTopa.
Enepropecypco3oepeieHHs: 3aco00aMu eJIEKTPONPUBOAY

Ponp enexTpompuBojia B pPO3B'SI3KYy IMpoOJIeMH 3HepropecypcocOepexeHus sk QaxTopa
KHUTTE3a0€3MEUCHHS JII0/ICTBA, EHEpreTHdHi BIACTUBOCTI eNEKTporpuBoAa; Bubip parioHanbHUX
peXuMIB poOOTH ¥ eKcCIuTyaTallii TEXHOJOTIYHHMX YCTaHOBOK 1 IX enekTpornpuBoaiB;, Bubip
palioHaILHOTO THITYy eJeKTpoIpuBoza; EHepro3oepiraiwodi cucteMu enexkTponpuBona; PerymroBaHHS
SKOCTI  €JIEeKTPOEHEprii CHJIOBUMM HAIIBIPOBIAHUKOBUMH IE€PETBOPIOBAYAMU  IIPOMHCIOBOIO
eJIEKTPOIPUBO/IA.
Indopmaniiini Texnosorii Ta npukiaaani nakeru CAIIP

CrpykTypa Ta yHKuioHaNbHI MOKIUBOCTI rpadgiunux CAIIP Ha nmpukianl nakera nporpam
AutoCAD. 3acob0u cTBOpeHHS Ta pearyBaHHs TIpadiuHUX MpPUMITUBIB. 3aco0u 3abe3nedeHHs
TOYHOCT1 KpeciieHb. Bukopucranus Oy0kiB 1 atpuOyTiB. BukopucranHs ctuiiB 1 cioiB. OpuMaHHA
iHpopmanii o kpecneHHsX. 3acobu meuarti. TpboxBuMipHa rpadika 3acobu HACTpOHKM Ta ajgamTarii
CAIIP. IIporpamyBanHs Ha MoBax AutoLISP 1 VBA.

I[MEPEJIIK TIUTAHb
1. Ha3BiTb criocoOu perystoBaHHs MIBUKOCTI IBUTYHA IOCTIHOTO CTpyMy.
2. HakpecniTe MeXaHi4HI XapaKTePUCTUKU:
a) IBUr'yHa MOCTIHHOT0 CTpyMy MOCIIiZ0BOr0 30y PKEHHS;
0) IBUT'YHA MOCTIIHOTO CTPYMY HE3aJIEKHOTO 30y KEHHS;
B) ACHHXPOHHOTO €JIEKTPO/IBUTYHA,;
T) CHHXPOHHOTO €JIeKTPOJIBUTYHA.
HapnaiiTe criiBBiTHOLIEHHS AJIl MEXaHIYHUX XapaKTEPUCTHK Ta X XapaKTePUCTHK KPAIOK.
3. Uum Binmpi3HAEThCS BEKTOPHA BETMIMHA BiJl CKATSIPHOT?
4. HakpecniTh TUPHUCTOPHY cCXeMy BUIpsamMIisiua JlapioHoBa.
5. 3anuuniTe nepenatHy GYHKIIIO HIKYE BKa3aHOI JTaHKU.

K

1
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6. SIkuM YMHOM MOJKHA CTa01T13yBaTH KOOPAMHATH €IEKTPOTIPUBOTY?
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7. 1llo Take ekBiBaJICHTYBaHHS HAaBAaHTAKEHHsI €JIEKTPOITPUBOAY? SIKi METOM €KBIBAJICHTYBaHHS

BU 3HAETE 1 KOJIU SIKUH JIOIIIbHO BUKOPUCTOBYBATH?

8. B yoMy CyTHICTh MPUBEICHHS MEXaHIYHUX BEJIMYUH JIO OJTHI€T IIIBUIKOCTI.

9. 3anuIiTh OCHOBHUH 3aKOH PYyXY €JIEKTPOIPUBOTY.

10. Ha3BiTh 03HAKH CTIMKOCTI €JICKTPOMEXaHIYHOI CUCTEMH.

11. o Take MiKpOIIPOIECOp 1 IS YOTO BiH BUKOPUCTOBYETHCS?

12. SIx CTBOPIOETHCA MaTEeMaTUYHA MOJIEITh SJIEKTPOIIPUBOTY B CTPYKTYpHIK hopmi?

13. CtBOpiTh MaTeMaTUYHy MOJAENb B CTPYKTYPHIH ()OPMi CUCTEMHU «TE€HEPATOP-EIEKTPOABUTYH.
14. TlosicHITh CYTHICTD €TaITiB:

dazidikaryis;

JoriyHa oOpoOKa;

nedazidikarist y paziperyasropi.

15. B yomy nossirae CHHTE3 HEUPOHHOT MEPEXKi.

16. B yomy nosATae i 1y1st 90r0 BAKOPHCTOBYETHCSI METOI TEHETUYHUX aJITOPUTMIB?

17. TosiCHITh CYTHICTh KEpYBaHHS ACHHXPOHHHUM JABUTYHOM 32 BEKTOPOM MAarHiTHOTO MOJIS.

18. JloBeniTh, 4WOMy MpW pETYJIIOBaHHI MIBUAKOCTI ACHHXPOHHOTO €JIEKTPOIPUBOAY HIKYE

HOMIHAJIbHOT OTPIOHO 3MEHIITYBaTH HANpyTy cTatopa?

10.

PEKOMEHJZIOBAHA JIITEPATYPA
EnexrponpuBoxa: HaBuansHo-meromuunuii nocionuk / FO.M. Kyroswuii, T.1O. Kynuenko, /1.0.
[Tmennunukos, [.B. O6pyu. — Xapkis: HTY “XIII”, 2020. — 125 c.
Acwmornosa JI.B., llamapaina B.M. OcHOBH JOCITIKEHHS JTIHIHHUX TUHAMIYHUX CHUCTEM Y Ce-
penoBunii naketry MATLAB : naboparopHuii mpakTUKyM 3 Kypcy «Teopis aBTOMaTHYHOTO
kepyBanHs. YactuHa 1» ans ctyaeHTiB ycix ¢opm HaB4aH-Hs 3a crnemianbHicTio 141 Ene-
KTPOEHEePreTuKa, eNeKTpoTexHika Ta enekrpomexanika Xapkis: HTY «XIII», 2020. — 64 c.
EneproedextuBHi eneKTpoMeXaHI4HI CHUCTEMH MIMPOKOTO TEXHOJIOTIYHOTO NpPH3HAYCHHS
/monorpadis/ M.B. 3aripusk, C.M. Kosbaca, B.M. Muxansckuii, C.M. Ilepecama, O.B.
Canosoit, [.A. Hlanosan Kuis: InctutyT enexrponunamiku HAH Ykpainu, 2018, 303 c.
Beenennns B MexarpoHiky /HaBuanbHuii mociOHuk/ I'paGuenko A.l, [lo6pockox B.JIL.,
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KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [TIAT'OTOBJIEHHOCTI BCTYITHUKIB

52

[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIOKEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

60-63 E

- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

35-59

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ilpasun nputiomy 0o HTY «XIII» 6 2023 poyi.

CxBasieHO Ha 3acCilaHHI BYCHOI pajid IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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EHEPTETHKA

AHOTAILA

®axoBe BUNIPOOYBaHHS a0ITYpi€HTIB IJs y4acTi B KOHKYPCI II0/I0 3apaxyBaHHS HAa HaBYAHHS
JUTsl OTPUMaHHS OCBITHBO-KBai(ikaIiiHoro piBHa «Marictpy» 3a criemianbHicTio 142 — « EHepreTnune
MaIMHOOYyBaHHS» Ha OCHOBI OCBiTHbO—KBali(ikauiiHoro piBHs «bakamaBp» mnependavae
3’sCyBaHHSl PIBHS CHUCTeMaTH3allii Ta y3arajJlbHeHHsS TEOPETUYHUX 3HAaHb Ta MPAKTUYHUX HABHKIB
CaMOCTIHOT poOOTH /7151 pO3B’A3aHHA KOHKPETHHX 3aBAaHb y ranysi 3HaHb «EnekTpuuHa iHKeHepis».

AOiTypieHT moOBMHEH OyTH TIATOTOBJICHUM JUIS OPTaHi3aliiHOi, KOHCTPYKTOPCHKOI,
TEXHOJIOTIYHOI POOOTH, pobIT 3 eKcIuTyarallii Ta peMOHTY B Tally3i, BUKOHYBaTH Mpodeciiiny podoTy
3rimHo [lepskaBHoro mepeniky mpodeciii 3aTBepKeHoro rnoctaHoBor KaGinery MiHicTpiB YkpaiHu
Ne 1117 Big 11 Bepecus 2007 p (i3 3MiHaMH Ta JOMOBHEHHSMH), 3aiiMaTH NEPBHHHI MMOCATN 3T1IHO
JOBIIHUKA KBaNi(iKaIlIfHUX XapaKTepUCTHK mpodeciii NpaliBHUKIB 3 ypaxyBaHHAM BUMOT
[TomoskeHHS TIPO CTyNeHeBY MpodeciiHO-TeXHIYHY OCBITY, 3aTBEpPIKEHOTO MOCTaHOBOK KalbiHeTy
MinictpiB Ykpainu Big 3 udepBHs 1999 p. N 956, JlepxkaBHOro cranmapty mnpodeciiiHo-TeXHIYHOT
OCBITH, 3aTBep KeHOro nocraHoBoro KaGinery MinictpiB Ykpaiau Big 17 cepmas 2002 p. N 1135:
MalcTep, TeXHOJIOT YM KEepPIBHUK IUIBHHUII, CTApIIUN JTaOOPaHT, TEXHIK, KOHCTPYKTOP Ta 1HXKEHEp y
MiPO3/IiIaX MAITMHOOYIIBHUX ITiIITPHEMCTB.

Meto10 BCTYNHUX BUNPOOYBaHb € TEpeBipKa 3HaHb BCTYMHHUKIB, SKI BOHU OTPUMAH B
pe3yabTaTi BUBYEHHS LUKIY IUCLUILIIH, MepeadadeHruX OCBITHBO-TPO(dEciiHOI mporpamMaMu Ta
HaBYAJIbHUMH IIJIAaHAMHU OCBITHBO-KBaMi(iKaIliifHOro piBHsA OakagaBpa, Ta HEOOX1THOro 0a30BOT0 PiBHS
MiATOTOBKY /10 HABYAHHS Ha JIPyroMy piBHI cremianbHocTi 142 - «EHepreTnyHe MammHoOY TyBaHHSD).

BerynHi  BunpoOyBaHHs —Tmepen0adaioTb BHOIPDKOBY TMEPEBIpKY 3HaHb 3 HOPMaTHUBHHUX
TUCIUIUTIH UKy TpodeciiHOol Ta MPaKTUYHOI IiJTOTOBKM CTYACHTIB BIIAMOBIIHO 10 OOpaHOl
CHEIiaIbHOCTI.

Opranizaiiisi BCTYIIHOTO BUIIPOOOBYBaHHS 3/1HCHIOEThCS BiAMOBIAHO 10 [IpaBui npuiiomy 1o
HanionanbHoro texniynoro ynipepcurery ''XapkiBcbKuil mosiTtexHiyHuil incruryr"

3MICT [TPOI'PAMU
BcerynHi BUNIpOOyBaHHS OXOIUTIOIOTH NMUTAHHS JUCHUILUIIH OJIOKIB 3arajibHOi 1 mpodeciitHol
HiATOTOBKM, a TaKOX OJIOKIB JIUCIMIUIIH BUIbHOrO BHOOpY — «EHeprorenepyroodi TeXHOJIOTIi Ta
ycTaHOBKM», «KoMm'toTepHi TeXHOJOrIT eHepreTuyHoro oOnaaHaHHA», «/[BuryHum Tta riOpuaHi
€HEepreTU4H1 YCTAaHOBKU TPAHCIOPTHUX 3aco0iB», « KpioreHHa Ta X0J0AUIbHA TEXHIKa» HAaBYAJIbHOIO
wrany HTY «XII» miaroroBkn OakamaBpiB 3a cremianbHicTio 142 - «EHepretnyne
MaInHOOY TyBaHHS».

I[MEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHA
Eneproredepyroui TexHosorii Ta ycraHoBkM. PeakTropu i mnaporeHepaTopum aTOMHHX
eJIeKTPUYHUX CTAHUIIM.
Xapaxtepuctuku RO2 1 f.
Po3paxyHku 1o npuBeACHUM XapaKTEpUCTHKAM aJINBa.
KoedinieHT HaAnUmIKy noBiTpsL.
TexHiuHi Ta MpUBEICH] XapaKTEPUCTHKH MaIHBA.
TennoTexHIYH1 XapaKTEepPUCTHUKU NAJINBA.
Metoau BU3HAYEHHS HAJUTUIIKY MOBITPSI.
TennoBuii 6anaHc MpoieciB rOpiHHS.
MarepianpHuii 6aaHC MPOIECiB TOPIHHS.
. Ma3zytue rocnogapctBo TEC.
10 I"azoperymnstopui nynktu (I'PII) Ta ycranosku (I'PY).
11. Iligroroska majauBa 10 CITAJFOBAaHHS.
12. XapakTepuCTHKH MUITY.
13. Knacudikarist MIMHIB.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.

Po3menbHa Ta cymmibHa MPOAYKTUBHICTh MITHHA.
Knacudikarist Ta cxeMu CHCTEM MHUIIONPUTOTYBAHHS.
[TigroroBKa MajguB 10 CHIAIFOBAHHS Y KUIT SIMOMY IIapi.
["a3udixartist TBEpIUX Ta PiAKUX MAJIHUB.
Kiacudikarris maJbHHKIB.

Konctpykuii Ma3yTHHX (OpCYHOK.

Buxposi najgpauky. THIM Ta napameTpu.
Krnacudikarrist KoTiiB.

CkJia1 IPOAYKTIB 3rOPSIHHS TAJTUBA.

EnHTanbmist npoayKTiB 3TOPSTHHS.

[ToBiTpsiHMii GanaHc KOTIIA.

PiBHSHHS TemoBOrO OasiaHCy.

Brpartu Temnotu y Kotii.

KopucHo Bukopucrase Temio.

Kiacudikariist TOoYHUX €KpaHiB.

Knacudikamist maponeperpiBHHKIB.

KommnoHoBKka nmaporneperpiBHHKIB.

Metoau peryIroBaHHs TEMIIEPATypy TeperpiToi mapu.

Meroau miABUIICHHS KOPO31HHOT CTIKOCTI TTOBITPOITIIIrPiBHUKIB.

Hwxua terora 3ropsHHS.

OCHOBHI €JIEMEHTH KOTJIa.

MapkyBaHHSI KOTJIiB.

Oco01MBOCTI aTOMHOT €HEPIreTHUKH.

KuTTeBUM UK TAIHUBA.

[ToHATTS PO BIAKPUTHUHN Ta 3aMKHEHUI MaTUBHUMN UK.

Oco0nMBocTI NanuBa Jisl peakTopiB Ha TEIUVIOBUX HEUTPOHAX.
Oco6auBOCTI NaUBa JUIsl PEAKTOPIB HA MIBUAKUX HEUTPOHAX.

[Ipu3HadyeHHs TBEIB.

Knacudixartist TBemiB.

KoHcTpyk1iiiHi BUKOHAHHS TBEJIB.

I30TonuM ypany.

[inbHICTh MaJINBA.

30arayeHHs nanusa i3otonom U 235.
KoncTpykuiiini Matepianu TBeiniB ta TB3.
Jlist BUIIPOMiHIOBAaHHS Ha MaTepiajy.
TexHouorii BUTOTOBJIEHHS IUCIIEPCIMHOIO MaJlvBa Ta TBEIB.
Cranii mpoekTyBaHHs TBemiB Ta TB3.
Kpurepii npoextyBanns TBeniB Ta TB3.
Burnpo6yBanns tBeniB Ta TB3.
TpancnopryBanus tBeniB Ta TB3.
Inentudixkaris TBenis Ta TB3.

VYnakyBanHs TBeniB Ta TB3.

IIepeBaru aTOMHOI €HEPrETUKH.

[Tpunnmnosi cxemu BupoOHuTBa napu Ha AEC.
[IpuHIIMTIOBA CXeMa SAEPHOTO PeaKTopa.
KoeoiuienTu BiATBOPEHHS 1 pO3MHOKEHHS.
Po3paxyHok eHeprii 3B's13Ky HYKJIOHIB B Sipi.
Marepianu siIepHOTO peaKTopa.

Bumoru 1o MatepianiiB SaepHOTO PeakTopa.
XapakTepUCTUKH PiIKMX TEIIJIOHOCITB.
XapaKTepUCTUKU Ta30I0I0HUX TETIOHOCITB.
Knacudikarist peaktopis.
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66. OCHOBHI TUITH €HEPTETUYHUX PEAKTOPIB.

67. IlpuHUIMTIOBA KOHCTPYKIIiS BOJIO-BOISHHUX.

68. Ilpuniunosa cxemara3o-rpad)uTOBUX PEaKTOPIB.

69. KoHCTpyKIlisi BA)KKOBOJHHX PEaKTOPiB.

70. KoHcTpykKIlisi peakTopiB Ha IMIBUIKUX HEHTPOHAX.

71. KoHCTpyKIIisi piAKOTIAIMBHUX PEAKTOPIB.

72. EneproBuniJieHHs B aKTUBHIN 30H1 peakTopa.

73. EHeproBuIICHHS B KOPITYCl peakTopa.

74. 3anuikoBe €HEPrOBUIAICHHS.

75. Tunu i 0cOOTUBOCTI KUTUITYUX PEAKTOPIB.

Komn'toTepHi TeXHOJI0Til eHePreTHYHOro 00JIaJHAHHSA

PiBHsAHHS eHeprii A MOTOKY PiAMHU MPU HAIBHOCTI €HEProOOMiHY 3 HABKOJHIIHIM CEpEIOBHUILEM.

PiBustHHs BepHynni ans iaeanbHOT HECTUCIMBOL PIAUHU.

PiBHSAHHS IMITyJIbCY JUIS IOTOKY PiTUHH.

PiBustHHs BepHymi A iaeanbHOl CTUCTUBOI P1IMHH.

PiBHstHHS [FOTOHIO JJIs1 TIOTOKY Tra3y.

BuzHauenHs koedimienTa TeruioBiiaadi.

[Tepenaya TerIOTH TETUIOMPOBITHICTIO. 3akoH Dyp’e.

I'paridni yMoBH Terioo0MiHy 1-ro — 4-ro poly.

. Kpurepii nmoxi6HocTi mpomecis Temmooominy. Ix ¢ismdnuii 3micT.

10 [Ipupoana i 3MyIIeHa KOHBEKIIis (BU3HAUCHHS TEPMIHIB).

11. INepeniuuTH 1 3anKicaTé OCHOBHI PiBHSHHS JJISl CTUCIIUBOI PiHHU.

12. TlepeniuuTi OCHOBHI BTpATH MpH Tedii B peIliTKax 1 MOSCHUTU MEXaH13M 1X YTBOPEHHS.

13. Oco6imBOCTI HAI3BYKOBOI TeUii B penriTKax.

14. Busznauutu BigHocHi sonatkoBi KK/ aktuBHOro it peaktuBHoro crymnens (p=0,5) i 3icTaBUTH iX
3aNeXXHICTh Bij BigHOMEHHS mBHaKocTell U/Cy.

15. ITpuunHM 3MiHU TapaMeTpiB MOTOKY B3A0BXK pajilycy TypOiHHOTO CTyMEHS.

16. IMpocri nukmu [ITY i ['TVY.

17. llpuuunu Ta cnocobu ycknanuenus mukmis [ITY 1 I'TY. [Ipuknaa ckiaaaHOTO HMUKITY Ta MPUHIUT
1oro poOoTH.

18. [uxmu [ITY 1 I'TY 3 pereHeparii€o TEIUIOTH.

19. Mpuntun po3paxysky cxemu [ITY i ['TY Ha HOMiIHATBHUN peXUM POOOTH

20. OcHoBHI ocobauBocTi podotu 1MKIIiB ['TY Ha 3MIHHUX peXHMax.

21. Po3paxyHOK OararocTymiH4acToi ra3oBoi TypOiHUM METOI0OM 00’ €MHOT BUTPATH.

22. KOHCTpYKTUBHUH Ta NOBIPOYHHUM PO3paxyHKH PEKyINEpaTUBHOIO TEMJIO0OMIHHOTO anapary.

23. Tunu TeTI00OMIHHUX araparis.

24. KOHCTPYKTHBHI OCOOIMBOCTI 3MIIIyBaJIbHUX TETJIOOOMIHHUX araparis.

25. KOoHCTpYKTHBHI OCOOJIMBOCTI pEKYTePaTHBHUX TETNIOOOMIHHUX araparis.

26. KOoHCTpYKTHBHI 0COOJIMBOCTI pereHepaTUBHUX TEMJI00OMIHHUX araparis.

27. IIpsIMOTOYHA Ta MPOTUTOYHA CXEMH PYXY TEIUIOHOCITB Ta X €(EKTHBHICTb.

28. Brpatu THCKY TEIJIOHOCIIB B TEMJIOOOMIHHOMY arapari.

29. [epeniunTH i 3amTMcaT OCHOBHI PIBHSIHHS PYXy CTHUCIIUBOI PiMHU.

30. [lepeniunTi OCHOBHI BTpaTH MPH TeUii B PEIIITKaxX 1 MOSICHUTU MEXaHi3M iX YTBOPEHHS.

31. OcobmmBOCTI HAA3BYKOBOI TEUii B pelriTKax.

32. Busnauntu BigHocHui nonarkoBuit KK/ aktuBHOTrO if peaktuBHoro crynens (p=0,5) i 3icTaBUTH
ix 3anexHicThb BiJ U/Cy.

33. [IpyunHM 3MiHK TapaMeTpPiB MOTOKY B3IOBXK pajiiycy TypOiHHOTO CTYIEHS.

JABUryHHU Ta riOpuaHi eHepreTHYHi yCTAHOBKHM TPAHCIOPTHHUX 3aC00iB

1. IcTopis 3apoKeHHs: TapoBUX MalIHH. [lepIii mpoMHCIOBI MapoBi MAIIMHM. Y HiBepcalibHa MapoBa
mamuHa JIkeiiMca YarTa.

2. Ilepmi koHCcTpyKUii ABUTYyHiB. JBurynu Jlenyapa, Hukonaca Otto, Pynonsda duzens.

3. Knacudikariiss ABUTYHIB BHYTPIIIHBOTO 3TOPSHHS 32 iX OCHOBHUMH MTOKAa3HUKAMU.
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16

17.
18.
19.
20.
21.
22,
23.

0.
1.
12.
13.
14.
15.

S7

Po6oui nukI# MTBOTAaKTHUX JBUTYHIB BHYTPIIIHHOTO 3TrOPSHHS.
Po6oui UKIN YOTUPHOXTAKTHUX JBUTYHIB BHYTPIIIHBOTO 3TrOPSHHS.
Oco061MBOCTI BUKOPUCTAHHS HA/TYBY JIBUTYHIB.
[Toka3HUKY i XapaKTepUCTUKH JBUTYHIB.
[TamuBa, MOTOpHI Maciia Ta OXOJIOPKYIOUl PiTUHU.
OCHOBHI ME€XaHi3MH JBUTYHIB BHYTPILIHBOTO 3TOPSHHS, IX KOHCTPYKILis.
OCHOBHI CHCTEMH JIBUTYHIB BHYTPIIITHBOTO 3rOPSIHHSI, 0COOJIMBOCTI TX KOHCTPYKIIIi.
I"a3oBi TypOiHu. PeakTUBHI JBUTYHHU.
JIBUTYHM HETPAIUIIHHUX KOHCTPYKIIIH.
EnextpuuHi IBUTYHH y CKJIaJl TIOPUIHUX CHIIOBHX YCTaHOBOK
OCHOBHI HaINpPsIMKU PO3BUTKY JBUTYHIB, SIK UKEpPEN €HEeprii.
TepmoauHaMiuHi TapaMeTpu cTaHy (€KCHEHCUBHI Ta IHTCHCHUBHI). PIBHOBaXHHMIA Ta
HEPIBHOBKHUHN CTaH CUCTEMH. TepMOIMHAMIUHI TPOLIECH.

. Ilpunun He3BOPOTHOCTI B aaiabarHii cucremi. EMnipuyna ta Metpuyna eHtporis. [IpuHmmmn

ICHYBaHHSI €HTPOITI].
TemmoeMKicTh Ta3iB. 3aIEKHICTh TEINIOEMKOCTI BiJl TEMIIEPATyPH, CIIOCOOY MMiBOIY TETUIOTH.
3aKoHU iealbHUX ra3iB. TepMiuHi piBHSHHS CTaHy 11€aJbHOTO ra3sy.
[lepmmii 3aK0H TEPMOAMHAMIKH.
Jlpyruii 3aK0H TePMOTUHAMIKH.
Tpertiii 3aK0H TEPMOAMHAMIKH.
OcHoBHI TepMOaUHAMIYHI ITpoliecu. PoOoTa, TemnoTa, BHyTPIILIHS €Heprisi, eHTaIbIis.
Tunu nuKITiB IBUTYHIB BHYTPIIIHBOTO 3ropsiHHs. [TnToma pobora rasis B nukii. KK/ muxy.

Kpiorenna ta x0/10A1/IbHA TEXHIKA

1.
2.
3.

o gk

o

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22,
23.
24,

OxapakTepu3yBaTH OCHOBHI JliarpaMu TeTePOreHHUX OiHApHUX cyMimie. J[aTtu X mpu3HaYeHHS.
[{ukau napoBUX KOMIpPECIHHUX X0noAuabHuX MamuH Lukn XM 3 apocentoBaHHSAM XJIalareHTy.
[Ipuunuu nepexoay 10 6ararocTyniHYaToOro CTUCHEHHs. BiiuB 6araTocTyniH4acToro CTUCHEHHS 1
JpOCETIOBaHHs HAa HE3BOPOTHI BTPATH B IIUKJIL.

TeopeTnyHuit MpolIeC MAPOSIKEKTOPHOT XOMOAMIbHOT MamuHu. O6acth 3actocyBanns [IEXM.
Metoau BuMiproBaHHs TeMiiepatypu. OcoOIMBOCTI BUKOPUCTaHHS TEPMOMETPIB B XOJIOAMIBHUX
Ta KpIOT€HHUX CUCTEMaX.

IToxuOku BUMiproBaHb Ta iX BUAU. MeTposioriyHa HaJiiHICTh 3aC001B BUMIPIOBAHHS.

Metoau 3MeHIIeHHs MOXMOKK BUMiproBaHb. CTabini3alis pexumiB BuMiptoBanb. HaniiiHicTh
TEXHIYHUX CHCTEM Ta METO/IH 11 OLIIHKH.

MeTtoau BUMIpIOBaHb TEMIIEPATYPH, IAPAMETPIB MAarHITHUX Ta €IEKTPUUHUX MOJIB.

Metoau BUMIpIOBaHHS HANPYTH Ta CUIIM €JIEKTPUUYHOTO CTPYMY.

PosmmproBanus mMex BuMiptoBanHsa. KoMmeHcariitHi MeToIu.

OcHoBHI BiioMOCTi ITpo KoHAMIIFoBaHHS. Kimacudikariisi cucTeM KOHIUITIFOBaHHS.

Po3paxyHKkoBI mapaMeTpH 30BHIIIHBOTO Ta BHYTPIIIHBOTO MOBITPSL.

OcHOBHI mapaMeTpu aTMOC(HEPHOTO MOBITPS

3MICT IPOIIECiB KOHAUIIFOBAaHHS

XonoauneHi Mamman. Knacudikanis XM.

®i3uyH1 3acaii OTPUMaHHS HU3bKHUX TemrepaTyp. OXo0IKeHHS 3 J0IOMOTror0 (pa3zoBuX
IIEPETBOPEHb.

®i3nyH1 3acad OTPUMaHHS HU3bKUX Temrepatyp. [pocemntoBanns. Buxposuii edexr.

®i3uuHi 3aca OTPUMaHHs HU3bKHUX TeMIepatyp. TepMmoenekTpuuHuii egexT. TepMoeneKTpuyHi
XOJIOIMJIbHI MAIlIUHH.

[TapoxomripeciiiHi X0JIOAMUIbHI MaIIuHH.

AOGCopOI1iiiHI XOJIOAWIBHI MAITHHH.

[TapoexeKTOpH1 XOJOMIbHI MALITHH.

OXO0JI0/IKEHHS 32 JI0TTIOMOTOI0 JIeCOpOITii.

OX0II0/KeHHS i1 Yac PO3LIMPEHHS CTHCHYTOT'O rasy.

OXO0JI0PKEHHSI i1 Yac APOCETIOBaHHS poO0YOTO Tina.
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25. OXO0JI0PKEHHS 3 JOTIOMOTOI0 BUXPOBOTO €(hEKTYy.

26. TepMOETEeKTPUYHE OXOJIOPKECHHSI.

27. OX0JI0IKEHHS 3a JI0TTOMOTOI0 (pa30BUX MEPETBOPEHD.

28. TeopeTHYHMI LMK TAPOBOi KOMIIPECIHOT XOJIOJMIIbHOI MAIIMHU, HA BiAMIHY Bix 1Kty KapHo.

29. TeopeTHYHHI IIUKIJI TTOBITPSIHOT XOJIOAWIBHOT MaliHU. [I[pUHIIMITOBA cXeMa MaIlliHH.

30. Xononarentu. KopoTka iHpopMaIllis 00 OCHOBHUX XOJIOJAUIBLHUX arcHTiB, 30epiranHs Ta
MIEPEeBE3CHHS XOJOIMIBHUX areHTiB.

31. TlopiiHeBi KOMIIPECOPH XOJIOAUIBHUX MAIIMH (CATbHUKOBI1, 0€3CaTbHUKOBI, TePMETUYHI,
TEPMETHYHI 3 EKpaHOBAaHUM POTOpPOM). TeopeTnyHuii Ta MHUCHUI MpoIecH B IATIHIPI
MOPIITHEBOT0 KOMIIPECOpa, MOPIBHSIbHA XapaKTEPUCTUKA XOJIOIOTPOYKTUBHOCTI XOIOAUIBHUX
MaIlyH.

32. Komnpecopu 06'emHoi aii (poTauiiHuii, cripaibHUN, TBUHTOBUH, BIIIIEHTPOBUI) KOMIIPECOPH,
TEXHIYHI Ta eKCIuTyaTalliitHi ocobauBocTi. [lopiBHANIBHA OLlIHKA XOIOIOMPOAYKTUBHOCTI
XOJOAMIBHUX MAaIIuH.

33. Konaencaropu X0JIOAMIBHUX MallTyH, Kjaacu(ikallis, OCHOBHI XapaKTepUCTUKH, OCOOJIMBOCTI
TEIUIO00MiHY Y KOHJIEHCATOpaXx.

34. BunmapHHUKHU XOJ0IMILHUX MAIlIMH, KIacH(iKalis, OCHOBHI XapaKTePUCTUKH, OCOOIUBOCTI
TEIUIO0OMIHY Y BUTIApHUKAX.

35. PereneparuBHi TeIJI000MIHHHUKH, cepa 3aCTOCYBaHHSI.

36. I[Ipunanu aBTroMaTnyHOTO peryioBanHs. Pene Trcky. KoHCTpyKkTHBHI 0cO0IMBOCTI, chepa
3aCTOCYBaHHSI.

37. Ilpunany aBTOMaTUYHOTO peryioBanHs. Pene Temneparypu. KoHctpykTuBHI 0co0aMBOCTI, chepa
3aCTOCYBaHHSI.

38. TyHeni Ta MOPO3WIBHI anapaTy MOBITPSHOTO 0X0JI0KeHHS. [[pUHITMIIOBA cXeMa MalIiHH,
MpaBUJIa eKCILTyaTallii.

39. Omroinu3aniitHi MOpo3WIIbHI amaparu. [IpuHIMIIOBa cXeMa MaluHH, TPaBUiIa eKCILTyaTallii.

40. ImmepciitHi MOpo3uIIbHI anapatu. [IpuHIMIIOBa cXxeMa MallluHy, IPaBUiIa eKCIUTyaTalii.

41. KpiorenHi Mmopo3uibHi anapatu. [IpuHnnnoBa cxema MalllvHu, IpaBuiia eKCIUTyaTallii.

42. Cy6nimManiiiHi ycTaHOBKH. TeXHOJOT1YHEe MPU3HAUYEHHs, TPUHLUI poOOTH, ITpaBuUiia eKCILTyaTalii.
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[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIOKEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124
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- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i
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— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ilpasun nputiomy 0o HTY «XIII» 6 2023 poyi.

CxBasieHO Ha 3acCilaHHI BYCHOI pajid IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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ITPOMUCJIOBA TA KOMYHAJIBHA TEIIVNIOEHEPI'ETHKA.
EHEPTETUYHUN MEHEJKMEHT TA EHEPTOE®EKTHUBHICTbD

AHOTALIA

MeTtoro BCTyHHOro BHUNPOOYBAaHHS € KOMIUIEKCHA IIE€peBIpKa 3HaHb BCTYIHUKIB, SIKI BOHHU
OTPUMaJIM B pE3yJbTaTi BUBYEHHS WHMKIY AWCHUIUIIH, IO MepeadadeHi OCBITHBO-NIPOQECIifHO0
MpOrpamMor0 Ta HABYAIBHUMH IUIAHAMH Yy BIJIMOBITHOCTI 3 OCBITHBO-KBaTI(IKAIIHHUM pPiBHEM
«baxanaBpy.

BceTynHuk moBuHEH MpoAEMOHCTpYBaTH GyHAAMEHTAIbHI Ta TpodeciiitHO-Opi€eHTOBaHI 3HAHHS 1
3aTHICTh BHPINIYBaTH THUMNOBI TmpodeciiiHi 3aBmaHHs, sKi mepeadadeHi Ui  BiJMOBIIHOTO
KBaTi(iKaIIHHOTO PIBHSA B TaTy31 TETUIOCHEPTETUKHU Ta CHEPreTUYHOTO MEHEKMCHTY.

Croemiamict 3 TEMJIOGHEPreTUKA Ta EHEPreTMYHOr0 MEHEKMEHTY TIOBHHEH BOJIOJITH
HEOOXiJHMM O00’€MOM BMiHb 1 HaBHYKIB IPOEKTYBAaHHS TEIUIOCHEPTeTUUHUX Ta TEIUIOTEXHIYHUX
YCTaHOBOK BHPOOHHYOTO Ta HAYKOBOTO NMPU3HAYEHHS, IIPOBEICHHSM iX BUIIPOOOBYBaHb Ta IIOTOYHOTO
KOHTPOJIIO; PO3pOOJIEHHS, BIPOBA/UKEHHS, MOJEpHI3alii Ta YHpPaBIiHHSA TEIIOEHEPreTUYHUM
o0JIaTHAHHSM, TPOEKTYBAaHHSIM TEIUIOCHEPTETHYHUX CHCTEM, KOHCTPYIOBAaHHSIM Ta OOCITyrOBYBaHHS
TEIUIOEHEPTeTUYHUX 1 TEIUIOTEXHIYHUX YCTaHOBOK.

[Tin wac mArOTOBKH 10 BUMPOOYBaHHS HEOOXITHO 3BEPHYTH OCOOJIHMBY yBary Ha Te, IIO
abiTypieHT MOBUHEH:

3Hamu: TEOPEeTHYHI OCHOBM TEIUIOTEXHIKH, YyCTpPii Ta mNpUHOMN Jii pPI3HUX THIIB
TEIUIOEHEPreTUYHOro 00JaJHaHHs, 3aXUCHUX Ta BHUMIPIOBAJIbHMX NPWIALIB Ta JAOHOMIXHOIO
TEIUIOTEXHIYHOTO O0JIaJHAHHS, CHCTEMH BUPOOHHUIITBA Ta PO3MOJULY EHEPrOHOCIiB IMPOMHUCIOBUX
HiANPUEMCTB, OCHOBU IPOETYBAHHS KOTEJIbHUX YCTAHOBOBOK Ta TEINIOMACOOOMIHHHUX anapaTiB

émimu. TIPOEKTYBaTH Ta KOHCTPYIOBAaTH OCHOBHE TEIUIOCHEPTeTHYHE  OOJIaTHAHHSA,
00CITyroByBaTH MPOMHUCIIOBI TEIIOCHEPreTUYHI OOEKTH, BUKOHYBATH PO3PAXYHKHM Ta KpECIEHHS 3a
nornomororo EOM, aHnanmi3yBaTu AOLUIBHICTh Ta aKTyaJbHICTh OOpaHOi KOHCTPYKLII Ta METOIMK
PO3paxyHKy, IPOBOJUTH aHAJI3 HapaMEeTPHUUHUX XapaKTEPUCTHUK.

Bcerynne ¢axoBe BumpoOyBaHHS BKIIOYAE€ 3MICT HOPMATHBHHX HAaBYAJIBHUX JTUCHHUILIIIH
npodeciifHoT MiIrOTOBKH, Y TOMY YHUCII:

1. TexHiYHA TEpMOIMHAMIKA.

2. TenmoMacooOMiH.

3. TeroTexHIYHI POIIECH Ta YCTAHOBKH MPOMHUCIIOBHX TTiATPHEMCTB.

4. CuctemMu BUPOOHHUIITBA TA PO3MOLTY €HEPTrOHOCIIB.

5. KoTenbHi yCTaHOBKH TPOMUCIIOBUX MIATPUEMCTB.

Oprani3aniss BCTYITHOTO BHIIPOOOBYBaHHS 3JIHCHIOEThCS BiAnoBigHO 10 IlomoxenHs mpo
npuiimaneny kowmicito HarmionansHoro TexniuHoro VYHiBepcUTeTy «XapKiBCHKOTO MOJITEXHIYHOTO
THCTUTYTY».

3MICT [TPOI'PAMU
1. TexniuHa TepMoanHaMiKa.

OCHOBHI TOHATTS TepMoAMHaMikd. PoOoue Tijo, mapameTpu CcTaHy, pIBHSHHSA CTaHy
17I€aTPHOTO Ta3y, MOHATTS TEPMOAMHAMIYHOTO TPOIIECY, TEINIOEMKOCTI Ta3iB, po0oTa razy y mporieci.
Cywmimni izeanbHuX rasiB [lepmnii 3aKkoH TepMOJWHAMIKY, MOHATTS BHYTPIIIHBOI €Heprii rady, 3MiHa
BHYTpIIIHBOI €Heprii y TMpoleci 1lealbHOro ra3y, aHaJiTU4YHI BHpa3M MEpHIOro 3aKOHY
TEPMOJIMHAMIKH, €HTaJbIIig Ta eHTpomis razy. TepMoaMHaMi4HI MpoLecH ifeanbHOro rasy. Ilepmmit
3aKOH TEPMOAMHAMIKM ISl MOTOKY ra3a. BoasHa mapa. [lapoyTBOpeHHsI NpH TOCTIHHOMY THCKY.
BusnayeHHs mapaMmeTpiB HaCHYEHOI BOJHM, CYXOro HAacCHUEHOIrO Iapy, BOJOTOro HACHYEHOTO Mapy,
neperpitoro mapy. T-S Ta i-S miarpamu BOASIHOI TapH, TEPMOJMHAMIYHI MPOIECH BOASHOI IMapw.
PiBusanns Knaneiipona-Knaysiyca. Bomore mositps. AOGCONIOTHA Ta BiJIHOCHA BOJIOTICTh TOBITPS.
Bomoroswmicr. i-d miarpama Bosororo moBiTps. PeanpHi ra3zu. BinMiHHICTH BIACTUBOCTEH pealbHUX
ra3iB Bia imeanbHHX. MeTonu MAOCHIIKEHHS TEPMOJMHAMIUYHUX BJIACTUBOCTEH peaJbHHUX Tra3iB.
Excniepument Enpaproca. PiBHsSHHS cTaHy peanbHuX ra3iB. PiBHsaHHs Ban-nep-Baanbca. Busnauenns
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KOHCTaHT piBHSHHS BaH-nep-Baanbca. Y3araapHeHe piBHSHHS CTaHy peaibHOTO ra3y. PiBHSHHS cTaHy
Hitepiui, beprtno, Pemmix-KBonra.  Xapakrepuctuuni ¢yHKUii Ta iX OCHOBHI BJIACTHUBOCTI.
3acTOCYBaHHS XapaKTEPUCTHUYHMX (PYHKIINA. JndepeHuiini piBHIHHSA XapaKTEPUCTHYHUX (PYHKITIN.
Burikanns ra3iB ta mapu. AniabatHe BurikaHHs raszy. [IBuakicTh TeopeTwdHa i giiicHa. ButikaHHsS
i7eanbHOr0 razy. Bu3zHadueHHsI MIBUIKOCTI Ta BUTPATU Ta3y NpH BUTiKaHHI. KpuTuuHe BiTHOIIEHHS
TUCKIB Tpu BHTiKaHHI. KpuTnuna mBuakicte. MakcumanbHa BuTpata. Di3MYHUA CMHCT KPUTHYHOT
mBUAKOCTI. J[Ba pexumu BuUTiKaHHS. Burtikanus 3 BTparamu. BusHadeHHsl A1MCHOI IMIBUJIKOCTI Ta
Butpatd. KoedimieHT mBuakocTi Ta koediuieHT BUTpaTH. BrmuB GopMu kaHamy Ha xapakTep Tedii
razy. OcHoBu po3paxyHky comia JlaBams. Yucno Maxa. Ilapamerpu ranbMyBaHHSI Tasy.
HpocemoBannsa ra3iB Ta mnapu. udepenuiiinmii apocenb-edexr. Kpusa imBepcii. IHTerpanbHuit
npocenb-edekt. Jpyruii 3akon Tepmoannamiku. [Ipsmi ta 3BopoTHI ukian OCHOBHI XapaKTEPUCTHUKU
TEPMOJMHAMIYHOTO IHKIYy. TepMiunmii koediuieHT kopucHOI aii. TeopeTWYHHMH XOJOIUIBHHMA
KoedilieHT. AHami3 mpsMoro i 3BopotHoro nukiy KapHo. YMoBH, HEOOXigHI AJisi TEPETBOPEHHS
TEIIOTH y poOoTy. TepmiuHa Ta MexaHiuHAa HEOOOPOTHICTH MPOLECiB. 3MiHA €HTPOIIii B 3BOPOTHUX Ta
HE3BOPOTHUX Tpouecax 1 1ukiax. IHrerpamn Kiaysuyca. @opmyioBaHHA ApPYyroro 3aKkoHY
TEPMOJMHAMIKK. 3MiHa EHTpOMii 1307p0BaHOI CHUCTEMH. MakcuMmallbHa KOPHUCHA POOOTa CHCTEMH.
Excepria. Busnauenns ekceprii temnoru ta notoky macu. Exceprernunnii KK/I. Luknu napocunaoBux
ycraHoBoK. IlapocmnoBuii nmkn Penkina. BrmimB HavanpbHMX Ta KiHIIEBHX MapaMeTpiB Hapu Ha
tepmiunnii KKJI AniabaTHa Ta BHYTPILIHS NOTY>KHICTh YCTaHOBKH. L[MKII 3 BTOPHHHHUM IEpErpiBoM,
ta #oro Ttepmiuamii KKJ[. V3arampuenwii mwkn Kapuo. I[lapocwymoBuil MK 3 TPaHUIHOIO
perenepaiiero. CxeMH pereHepaTMBHOIO MIiAIrpiBy kuBWIbHOI Boau. Tepmiunmit KK/
pereHepaTHBHOTO IUKITYy. Bu3HaueHHS mapameTpiB mapu B pereHepaTHBHHX OTOOpax. BusHaueHHs
KUIBKOCTI BigOMpaemMoi Ha pereHepamiro mnapu. [lokasHuku poOOTH MAPOCUTIOBHX YCTAaHOBOK
(motyxnicte, KKJI, muToMa BHTpara manuBa i Teruia). BU3HaueHHs BUTpATH Mapu 4Yepe3 TypOiHy.
ITapocunosi ycranoBku AEC. OcHOBHI cxemu. BusHaueHHs TemmepaTypu Ta THUCKY MapH Iepes
typ6inow. Tepmiunuit KKJI ta amiabatHa motyxHicTh. [{ukn razotyp6innoi ycranoBku (I'TY) 3
MiABOJIOM TEIUIOTH pu nocTiiHoMy Tucky. Tepmiunuii KKJ] ta agiabatna notysxHicts. Luxin I'TY 3
perenepanieto temwtoTu. Hukmu ['TY 3 GararocTyneHeBUM CTHUCKOM 1 MIiZBOJIOM TEIUIOTH. 3aMKHEH1
mukau ['TY. TTokasnuku pobotu ['TY (nmotyxuicts, KK/, nuroma BuTpara nanusa). TepmMoauHaMiyHi
LUKJIY JBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS 3 M1JBOJIOM TEIUIOTH IpHU MOCTiiiHOMY 00'eMi 1 THCKy. Luki
31 3MIIIAHUM M1BOJOM Ter1oTu. [TopiBHAHHSA LIUKIIIB B YMOBaX 0JIHAKOBOTO MAaKCUMAJILHOTO THUCKY Ta
MakcUMaiabHOI TemnepaTypu. [loka3HHKM pPOOOTH JBUTYHIB BHYTPIUIHBOI'O 3rOPSIHHS (IOTYKHICTb,
KKJI, nutoma BuTpara nanusa). [laporasosi ycranoBku (III'Y). Cxemu ta nuknu 6iHapaux [I'Y 3
KOTJIOM-YTHJII3aTOPOM, TIOJIa4Yel0 Ta3iB y KOTEN Ta 3 BUCOKOHANOPHUM MaporenepatopoM. OCHOBHU
tepMoauHamiuHoro pospaxyHky I[II'Y. ITokaznuku pobotu III'Y. Cxema Ta TepMOIUHAMIYHMNA LUK
MMapOKOMIIPECIOHHOT ~ XOJIOAMJIBHOI ~ MAalllMHUA.  XOJOAWIbHUN  KoedimieHT.  OIHOCTYyNEeHeBa
TerioHacocHa ycraHoBka (THY).

2. Tensiomacoo0MmiH.
TenmomnpoBignicTs. 3akon Pyp'e. KoediieHT TermnonpoBiaHocTi. TemionpoBiAHICT MIOCKO],
HWTIHAPUYHOT M KynpoBOi cTiHKA. KoHBekTuBHBIN TemnooOmiH. 3akoH HpioTona — Puxmana.

Koedimient temnopingaui. OcHoBu Teopii mnomioHocti. Kputepii momibnocti. [IudepenmianbHi
PIBHSHHS KOHBEKTHMBHOrO TemooOMiHy. TeroBingaua mnpu O0OTIKaHHI IUIOCKOT TMOBEPXHI.
TennoBignaya npu rwimHiI B TpyOax 1 kaHanax. Temnosingaya npu ootikanHi TpyO. Temsosignaya npu
NpUPOAHIA KoHBeKIi. TermnooOMiH Mpu 3MiHI arperaTHOro CTaHy pe4yoBUHU. TemnooOMiH mpu
kuminHi. TermmooOMin nmpu koHneHcauii. TerutoBe BumpomiHioBaHHS. OCHOBHI 3aKOHH TEIJIOBOTO
BUIIpOMiHIOBaHHS. [IpomeHucTrii TeriooOMiH Mk Titamu. TernnoBe BUNpomiHioBaHHSA ra3iB. Cepenns
JOBXHHA NUIIXY HpoMeHs. Temonepenada. CrijibHUA KOHBEKTUBHBIA 1 IPOMEHUCTHH TETI000MiH.
Koedimient Temmomnepenaui. Termonepenaya Ckpi3b Pi3HI CTIHKW. Teruionepenada depe3 TEIIOBY
13ossnito. HecramionapHa TeruionpoBiHICTh. AHATITHYHUN PO3B'SI30K TU(EpEHIIaTbHOTO PiBHAHHS
TeronpoBimHOCcTl.  Ymcnma  momiOHOCTI  HecTarioHapHOi — TerutompoBigHOcTi.  HecramionapHa
TEIUIONPOBIHICT, TiM  pi3HOi ¢opmu. Maccooomen. KoedimieHT maccooOMmena. AHaoOris
TEIII000MiHY ¥ MaccooOMeHa.
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3. TemoTexHiuHi MpouecH Ta yCTAHOBKYU MPOMHUCI0BHUX MiANPHEMCTB.

[TonsTTs TeruioooMiHHOTO anapara. TemioHocii. PekyneparuBHi TeIs1000MiHHUKH, KOHCTPYKITIT,
cxemu. TemnoBuii Ta TiApaBIIYHUA pPO3PAXYHOK PEKYNEPATUBHUX TEIUIOOOMIHHHMX amapaTis.
YCcTaHOBKM MEpIOAWYHOI Jii, TEIuIoBl akamyJsaTopu. BumapHi ycraHoBku. JlecTumsiiiHi Ta
pekTudikamiifHi ycTaHoBKM. KOHTaKTHI TEIUIOOOMIHHI amapaTtd. YCTaHOBKH BHIAPIOBAJIHLHOTO
oxojopkeHHsT Boau. CkpyOepu Juid OXOJIOMKEHHS Ta OYMCTKM Tra3iB. KOHTakTHI KOHJIEHCATOpH.
TeroBuii Ta aepoaMHaMiIUYHUI pPO3paXyHOK KOHTAKTHUX amapaTiB. YcTpoiicTBa misi ¢GopMyBaHHS
KOHTaKTHOI MOBepxHi (po3muwioBayi, Hacaaku). Po3paxyHKH Ha MIIHICTh €JIEMEHTIB TEIIOOOMIHHUX
armaparis.

4, CucTteMd BUPOOHHMITBA Ta PO3MOAiJYy eHEProOHOCIiB.

Ckiag Ta mpU3HAYEHHS CHCTEM BHUPOOHMIITBA Ta PO3IMOJLTY EHEProHOCIiB MiAMPHEMCTB
(CBPE). OcHoBHI MOHATTS, BUAM €HEProHocCiiB, iX mapamerpu Ta ix mnpusHaueHHs. EHepreTnuni
XapaKTepUCTHKA €HEPrOEMHUX BUPOOHMIITB HAa MPUKIIAAI KOKCOXIMIYHOTO BHPOOHHUIITBA, JOMEHHOTO
BUPOOHMLITBA, KUCHEBO-KOHBEPTEPHOIO0 BUPOOHHUITBA CTajdi, CKiIa, TOmo. KOHCTpyKIis Ta MpUHLUI
i1 TEXHOJIOTIYHHX arperariB, MOTpeON B eHEPreTHYHUX pecypcax, BUXiJ Ta BUKOPUCTAHHS BTOPUHHUAX
€HepreTUYHUX PECYpCiB B IMPOMHCIOBOMY BHUpPOOHMIITBI. EHeprorexHosoriune KOMOIHYyBaHHS Ha
OCHOBI BHCOKOTEMIIEPAaTypHHX YCTAaHOBOK. IIpm3HaueHHS Ta CKJIQJA CHUCTEM MaponoCTadyaHHS.
[TapameTpu napa, Ta HanpsiMu HOro BUKOPHUCTaHHS B IPOMMCIOBOCTI, JDKepesa BUPOOHUITBA HapH.
XapaKTepUCTUKU KOTIIB Ta TypOiH Mayol Ta cepeaHbol MOTYXHOCTI. [Ipu3HaYeHHs Ta CKiIa] CHCTEM
noBitporocrayanus. Ilapamerpu mnoBiTpss Ta #oro BHKOpUCTaHHS Ha mignpuemcrsax. Cucremu
MOBITPONIOCTAYaHHS 3 MOPITHEBUMHU KOMIIpEcopaMu Ta TypOokommpecopamu. Bubip Tumoposmipy
KommpecopiB. [Ipu3HadyeHHs Ta CKiaJl cUCTeM razornocradaHHs. HampsiMu BUKOPUCTaHHS MPUPOIHOTO
Ta MITYYHOTO Ta3iB, X xapakTepucTHku. Kimacugikariis mpoOMHUCIOBHUX MiANMPHEMCTB-CIIOKHBAYIB ra3y.
Metoauka po3paxyHKy TMOTpeOM Tra3y Ha TEXHOJOTIYHI moTpedu miampueMcTBa. MIiKIEXOBI
ra3onpoBOJid, OCHOBHI CIThOBI MIPUCTPOI HA Ta30IPOBO/IAX: Ia30pO3MOILJIbYI CTAHIIIT; Ta30peryIATOpPHI
INYHKTH 1 Ta30peryjsiTOpHI YCTaHOBKM; Ta30CYMIIIHI CTaHIi; ra3oMiJBUIIYyBaJbHI CTaHII.
OnTumanbHl MIBUAKOCTI Tojaul Tra3y. MeToauka TiApaBiIidYHOIO PpO3PAXyHKY MIDKIIEXOBHX
ra3onpoBoOJiB. XapaKTEPUCTHKU MPOAYKTIB PO3MOAUTY MOBITPs Ta 1X BHMKODHCTaHHS B
IIPOMUCIIOBOCTI.

5. KoTeabHi ycTAHOBKH NPOMHUCJI0BUX MiANPHEMCTB.

3arampHa TEXHOJIOTIYHA CXEMa KOTEIBhHOI YCTaHOBKH, SIKa IPANIOE€ HA IHJICBHIHOMY MaJIUBI.
CxeMH OCHOBHMX KOHCTPYKLIH KOTEJIbHMX YCTAaHOBOK NPOMMCIOBUX MIJNPUEMCTB, KOTJIiB-
YTHIII3aTOPIB Ta €HEProTeXHOJOTIYHMX KOTIIB. MarepianbHuil OanaHc komia. TemoBuil OamaHc
kotna. TerutoBi BTpatn Ta KK/I xotna. Criocobu crnianmoBaHHS MajivBa. 3arajibHi XapaKTepUCTUKU Ta
OCOBHI TOKa3HHUKU TOMKOBUX mnpuiadiB. CrmanmeHHs ra3zonmomiOHoro Ta piakoro nammBa. Cxemu Ta
MOKa3HUKK poOOTH TONMKOBHX Kamep, TUIH MaJbHUKOBUX MPHUCTPOIB 1 Ma3yTHUX ¢opcyHok. [lapose
CHaJICHHSl TBEPJOTO MajiMBa, KiacuQikallis HIapOBUX TOMOK, CXEMH Ta MapaMeTpH iX KOHCTPYKIIIH.
Kamepni Tomku mans chaneHHs TBepAoro nanua. CHUCTEMH NMIIONPUTOTYBAHHS; NHJIOBYTUIbHI
NaJIbHUKHU; PO3PaXyHKOBI XapaKTEpUCTUKU TOMOK. TermiaooOMiH B TONKOBIM Kamepi. MeTtoauka
TEIUIOBOTO PO3PaxyHKy TONKH, ()aKTOpH, IO BIUIMBAIOTH HA TEIUIOOOMIH B TOIKOBIH KaMmepi.
TermoBuii  po3paxyHOK KOHBEKTHBHUX IOBEpXOHb HarpiBy. OCHOBHI pIiBHSHHS TEIUIOBOTO
po3paxyHKy. CXxeMu KOHCTPYKLiH KOHBEKTUBHUX MOBEPXOHb 1 OCOOIMBOCTI METOAMK X PO3PaXyHKY.
I'unponunamika koTniB. Buaum uuMpkymsmiif, pyxoMuil KOPUCHUN HATHUCK, KPaTHICTb LUPKYJIALII.
KoTnu 3 npuposHpoI0 Ta MPUMYCOBOI LUPKYJIALI€0, MPIMOTOYHI KOTIH IX MepeBard Ta HeIOJiKH.
AepoanHaMika ra30BOBITPSIHOIO TPAKTy; CXeMH TpakTy. Po3paxyHok aepoJuHaMi4HUX OMOpiB, BUOOP
BEHTHJISITOPIB Ta JUMOCMOKTYBauiB. IluTaHHS eHepro30epekeHHs Ta 3axXHCTy HABKOJIHMIIHHOTO
CepelloBUINla TP TMPOCKTYyBaHHI T€ eKCIUTyaramii mapoBHX KOTIIB. [lepCrieKTUBHI MIISXH
BJIOCKOHAJICHHSI KOTEJIbHOI TEXHIKH.
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I[NEPEJIIK IMTAHb BCTYITHOI'O BUTTPOBYBAHHA:
1. Texuiuna TepMoauHaMiKa.
. 3anUIIITh 1 TOSCHITH PIBHSHHS CTaHy 171€aIbHOTO Ta3y.
. TepmoauHamiuHmii poriec i 1ukir. Podora razy y mporeci.
. BayTpimns enepris ra3y. 3MiHa BHYTPIIIHBOI €HEPrii i/1eaIbHOTO Ta3y y IpoLec.
. HanmuuriTe 1 mOSCHITh aHAMITUYHUN BUPaA3 NEPIIOT0 3aKOHY TEPMOAMHAMIKH.
. laliTe BU3Ha4YeHHS a/11a0aTHOTO MPOIIECY Ta 3alUIIITh HOTO PIBHSIHHS.
. [MomiTporHuii ipoIieC 1 HOTO y3arajabHIOYE 3HAYCHHS.
. [lapoyTBOpeHHS MpU NOCTIHHOMY TUCKY.
. AGcoioTHA Ta BIAHOCHA BOJIOTICTH MOBITPS.
. UuM BIIPI3HAIOTHCS BIACTUBOCTI PEAIbHHUX T'a3iB Bif 11€alIbHUX ?
10. Ha3BiTh OCHOBHI XapaKkTepUCTHYHI QPYHKIIi?
11. AniaGaTHe BUTIKaHHS 1/1€aTbHOTO ra3y?
12 Bu3HBYCHHS KPUTHUYHOT IIBHU/IKICTI BUTIKAHHSI.
13. JIpocemtoBanHs rasziB. JudepeHmiiauii 1pocennb-eexT.
14. 1o Take TepmiuHuii Koe(ili€eHT KOPUCHOT Iii?
15. Anani3 npsimoro nukiy Kapso.
16. YMoBH, HEOOXI1IHI I IEPETBOPCHHSI TEIIOTH Y POOOTY.
17. ®opmynroBaHHS APYroro 3aKOHY TEPMOIUHAMIKH.
18. Hukn Penkina Ta itoro tepmiuamii KK/
19. Perenepatiist TEIJIOTH y MApOCHUIIOBUX YCTaHOBKaX. BU3HaueHHs mapaMeTpiB napy y Bigdopax.
20. Cxema i muks I'TY 3 migBoI0M TEIIOTH TpH TocTiiHOMY TUCKY. Tepmiunnii KK/ nukiry.
21. 3mimanuit uka JIB3 ta ioro tepmiuauii KK/I.
22. Cxema GiHapHOi yCTaHOBKH 3 KOTJIOM-YTHIII3TOPOM Ta ii ITUKI.
2. Temiomacoo0MiH.
1. 3akon @yp'e. TernonpoBIAHICTS TIIOCKOT, IUJITHIPUYHOI ¥ KyJIbOBOT CTIHKH.
2. 3akoH HspiotoHa — Puxmana. OcHoBu Teopii mnoni6HOCTI. JudepeHuiaabHi piBHAHHS
KOHBEKTHUBHOTO TETJIOOOMIHY.
3. TennoBigmaya npu oOTiKaHHI MIOCKOT TOBEPXHI.
4. TenmoBiggaya rpu IIMHI B TpyOax 1 KaHaax.
5. TennoBignava npu oOTIKaHHI IMy4YKa TPyO.
6. TeruoBigAaya Npy IpUPOIHINA KOHBEKLIIT.
7. TennooOMIH IpU 3MiHI arperaTHOro CTaHy pedyoBHHHU. TernaooOMiH mpu KumiHHI. TernnooOoMiHn
IIpY KOHJEHCallii.
8. 3akoH [Inanka. 3akon Credana-bonbumana. 3akon Kupxroda. 3akon Jlambepra. [Ipomenuctuii
TEIUI000MIH MiXk Tiamu. TeruioBe BUMPOMiHIOBaHHS Ta3iB. CepeqHs TOBKUHA MUIIXY TPOMEHSI.
9. ChinbHUH KOHBEKTMBHHMH 1 mnpomeHucTuit Ttemnmooomin. KoedimieHT Teruonepenadi.
Termonepenaya yepes IOCKY CTiHKY. Teronepeaada yepes NWITHIPUIHY CTIHKY.
10. Terutonepeaua pedpucToi CTiHKH. Tensonepenaya yepes TEIIOBY 130JIALIIO.
11. HecramionapHa TerIonpoBiAHICTh. Ywciia momiOHOCTI HECTAIllOHAPHOI TEIJIOMPOBITHOCTI.
HecrarionapHa TemionpoBiJHICTb TiT Pi3HOI (OPMH.
12. Maccooomin. KoedirienT maccooOMiHy. AHaNOTris TEMI000MIHY Ta MAaCOOOMIHY.
3. TemsoTexHi4Hi mpouecH Ta yCTAHOBKHU NPOMHUCJI0BUX MiANPHEMCTB.
[TonsTTS TEermmOOOMIHHOTO anapaTa. Buau TenioHoCIiB.
PexynepaTuBHi TEMI00OMIHHUKH, KOHCTPYKIIii, CXEMHU.
KoxyxoTpyOH1 Tem1o00MiHH1 anapaTy.
TernoBuil po3paxyHOK peKynepaTuBHUX TEIJIOOOMIHHUX araparis.
[NapaBniuHuii po3paxyHOK PEKyNepaTHBHUX TETUIOOOMIHHUX arapariB.
[TmacTMHYACTB TEIUIOOOMIHHI anmapaTH.
VYcTaHOBKH MEpioUYHOT 11T Ta TEMIOB1 aKaMyJISITOPH.
[Ilo Take BUMapHi YCTaHOBKHU.
JecTusinniiiai Ta peKTudIKaIiiHi yCTAaHOBKH.
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10. KonTakTHi TeII000MiHHI amapaTty, iX 0COOJMBOCTI.
11. YcraHoBKH BUNIAPIOBAIIBHOIO OXOJIO/IPKEHHS BOJIH.
12. Ckpy0Oepu 17151 OXOJIOKSHHS Ta OUMCTKH Ta3iB.
13. KoHTaKTHI KOHICHCATOPH.
14. TerutoBuii Ta aepoIMHAMIYHUMA PO3paXyHOK KOHTAaKTHUX aIrapaTiB.
15. YerpoticTBa 11t hopMyBaHHS KOHTAKTHOI MMOBEPXHI (PO3MIIIIOBAYi, HACAIIKH).
16. Po3paxyHKH Ha MIITHICTb €JI€MEHTIB TEIJIOOOMIHHUX amaparis.
4. CucreMu BUPOOHHMITBA Ta PO3MOAiTy eHepProHociiB.

1. Chopmyiroiite GpyHKITIOHAIBHE MPU3HAYCHHS Ta Ha3BITh CKJIaJl CHCTEM BHPOOHUIITBA 1
PO3MOILTYy €HEPrOHOCITB TPOMHUCIOBHX MiAMPUEMCTB.
2. JlaiiTe BUBHAYCHHS TIOHATTS ,,cHeproHocii”. [lepepaxyliTe OCHOBHI BUJIU Ta IPU3HAYCHHS
€HEeProHOCI1B, sIKi HAWOUIBII YacTO BXKUBAIOTHCS HA IIPOMHUCIIOBUX MIANPHUEMCTBAX, HalTe iX
XapaKTePUCTUKH.
3. IlepepaxyiiTe mpupoOIHi Ta ITYYHI OpraHiuHi MaanBa, IKi BAKOPUCTOBYIOTHCS HA IIPOMHUCIOBUX
HiANPUEMCTBAX Ta JaiTe iX 3arajibHi XapakKTepUCTUKU. Y MOBHE IAJIUBO.
4. OCHOBHI €HEpPreTHYH1 XapaKTePUCTUKU Ta MOKa3HUKH KOKCOXIMIYHOTO BUPOOHHIITBA
5. KoncTpykiig Ta mpuHIUN Aii KOKCOBOT Meui.
6. XapakTepucTuka, CKiaJl KOKCOBOTO ra3y, HalpsIMKH HOTO BUKOPHCTAaHHS.
7. IlTuToMi BUTpATH EHEPrOHOCIIB KOKCOXIMIYHOTO BUPOOHUIITBA, EHEPTOTEXHOJIOTIUHE
KOMOiHYBaHHS.
8. Posib TOMEHHOTO BUPOOHUIITBA, KOHCTPYKIIiS Ta MPUHIUI J1ii TOMEHHO] meyi.
9. Cporiena cxema JOMEHHOTO BUPOOHHUIITBA
10. XapakrepucTHKa Ta CKJIaJ] JOMEHHOTO a3y, HalpsIMKH HOr0 BUKOPUCTaHHSL..
11. Cxema eHEepronoToKiB JOMEHHOTO BUPOOHHUITBA. [INTOMI BUTpaTH €HEPrOHOCIB.
12. Cxema Ta eHepreTUYHI XapaKTePUCTHUKN KOHBEPTOPHOTO BUPOOHHUIITBA CTaJIl.
13. [Ipu3HayeHHs 1 CKJIaj] CUCTEM MaporocTadanHs. .BoasHa mapa i ii 3acTocyBaHHS Ha
MIPOMUCIIOBUX ITiITPUEMCTBAX.
14. Po3paxyHOK piuyHOi OTpeOH MiANPUEMCTBA B Mapl Ha TEXHOJIOTT4HI oTpedu. PozpaxyHok
BUTPATH MaJMBA I IPOMHUCIOBUX KOTEJIbHUX.
15. OcHoBHE npU3HAYEHHS 1 CKJIaJl CUCTEM MOBITponocTayaHHs. CTHCHEHE MOBITPS 1 HOro
3aCTOCYBaHHS Ha IPOMUCIIOBHX MiAMPUEMCTBAX.
16. OcHOBHI po0OYi TIPOIIECH B KOMITPECOPI.
17. O6poOka CTUCHEHOr O MOBITPS HAa KOMIIPECOPHil cTaHIii.
18. [Ipu3HaYeHHS CUCTEM Tra30IMOCTavYaHHs MiANPHEMCTB
19. 3aranpHa cTpyKTypa CUCTEMHU Ia30M10CTaYaHHs MPOMUCIOBUX MIANPUEMCTB (TPyIH)
20. Buu it OCHOBHI XapaKTEPUCTHKH Tra30I0Ti0HIX TTaJTNB, Ta30B1 CyMiIli.

5. KorteabHi ycTaHOBKH.
Cxema KOTenbHOI YCTaHOBKH Ta MPU3HAYEHHS ii OCHOBHUX €JIEMEHTIB.
BinMiHHI 0cOGJIMBOCTI KOHCTPYKIIN KOTIIiB-YTHIII3aTOPIB.
Sk BIIMBaE cKI1aj] MajvMBa Ha KIJIbKICTh NPYAYKTIB 3TOPSIHHS?
Hagenite Bupas muia BuzHauenHss KK/ kotina no npsMomy Ta 3BOpOTHbOMY OajiaHcy.
3a AKMMH O3HAaKaMH KJIacU(IKyIOTh IIapOBI TOMKH?
SIKi ManbHUKM BUKOPHCTOBYIOTH JUISl CIAJICHHS BHCOKOKAJIOPIHHOIO Ta HHU3BKOKAJIOPIHHOTO
razy?
SIki akTOpH BIJIMBAIOTH HA BEJIMUMHY BTPAT 3 Ta3aMHU, 110 BIIXOAATH?
HageziTh cxemMy TONKH 3 IIMHOIO PEUIITKOIO Ta BKaXKITh [epeBaru Takux TOMOK.
SIK BIUIMBA€E BUXi/b JETYYUX TBEPJOrO NATUBA HA TEIJIOBY HANPYTY TOIKOBOTO 00’ eMy?
lO Yum BU3HAYAETHCS BUOIP KOHCTPYKIIIT MAJIEBYTOJLHUX MATBHUKIB?
11. fIxi (hakTOpH BITMBAIOTH HA TEIUIOOOMIH B TONKOBIN Kamepi?
12. TlepeniviTh KOHBEKTHUBHI IMOBEPXHI KOTJIA Ta HABEIITh OCHOBHI PIBHSIHHS /IS iX PO3PaxyHKY.
13. OcobaMBOCTI TEIIIOBOTO PO3PAXyHKY KUISATHIBHUX ITYUKiB.
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14. HaBeniTh eneMEHTapHYy CXEeMy MNPUPOAHBOI HUPKYJAMIi. SIK BIUIMBa€ THCK Ha KPaTHOCTh
IPUPOIAHBOT IUPKYIISIIIT?

15. IIpoanamizyiite hopMysH IJisi KOPUCHOTO Ta PyXOMOT'O HAIlOPY UPKYIIAILI.

16. BkaxiTh 1iib a€pOAWHAMIYHOTO PO3PaXyHKY I'a30BOTO TPAKTY KOTJIA, HABEIITh (GOPMYNIH IS
BU3HAYCHHS BTPAT THCKY, PU OOTIKaHHI My4KiB TPYyO, 3p00iTh aHaIi3 (HOpPMYII.

17. flky ponb BUKOHYIOTH JUMOBI TPYOM KOTJIIB 1 SIKMHA X BIUIMB Ha MOTY)KHICTh IMPHBOIY
numococy?

18. fIki mwKi[UIMBI TOMILIKK € y TPOJIYKTAaX 3TOPSHHA 1 SKi € pillleHHsS AJIS 3HWKCHHS BUKHIIB Y
HABKOJIMILIHE CepeoBUIIE?
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[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIO0KEHHS
IIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

60-63 E

- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

35-59

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ipasun nputiomy 0o HTY « XTIy ¢ 2023 poyi.

CxBasieHO Ha 3aCiIaHHI BUEHOI pajii IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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EJIEKTPOHIKA

3AT'AJIBHI ITOJIOKEHH A

Ilpozpama ¢paxosozo ecmynnozo eéunpodyeanns € OCHOBOIO JUIS MIATOTOBKU Ta CKJIAJaHHS
ICTIMTY JJIS HaBYAHHS 33 OCBITHHO-NIPOGECIHHOIO MPOTPaMOI0 «MaricTp» 3i crmemiaabHocTi 171 —
«Enektponikay.

Ilpozpama ghaxoeozo ecmynnozo eunpodyganna MiICTUTh NUTaHHS OaKaJaBPChKOI MITOTOBKU
y BIAMOBITHOCTI JO HABYAJIBLHOTO IUIAHY IMIJTOTOBKMA OakalaBpiB 3 JaHOi croeriaibHOCTi. Icmut
MIPOBOJIUTHCS B YCHIM (hopmi abo y (hopmi KOMIUIEKCHOT KOHTPOJIbHOI poOoTH. Ex3aMenamiitHuii 6ijaet
MICTHTD SIK TECOPETUYHI, TaK 1 MIPAKTUYHI 3aBJaHHs. 3arajibHa OI[IHKA 32 ICTIUT € IHTETPOBAHOIO.

Ilpocpama niozomoeéku 0a3yeTbcsi Ha JUCIUIUIIHAX, 1m0 00’e¢mHaHl y Osoku: «Teopis
eJIEKTPOHHUX Ki», «OCHOBH HAaHOETEKTPOHIKM», « TBEepIOTiIbHA eNeKTpoHikay, «[IporpamyBaHHs,
«AmnanoroBa 1 mudpoBa cxemMoTexHikay, «MIKpoIpolecopHa TeXHiKa», «AHaTOMis 1 ¢i3ioyorisy,
«Peectparis, nmepenaya ta oOpoOka iHdopmarii», «dDizioTepaneBTHYHI amapaTH Ta AIarHOCTHYHI
npuinaan», «TeXHOJIOTIYHI OCHOBH €JICKTPOHIKH», «ElekTpoHika nedeKTiB B HaIliBIPOBIIHHKOBUX
Mmarepianax», «®Di3MYHI METOAM MOCIHiIKEHHS HAMiBIPOBIIHUKOBUX MaTepiamiBy, «IMOBipHiCHI
OCHOBH OOPOOKH JTAHUX).

Ocobu, wo ckniaoaoms icnum noGUHHI:

3Hamu: OCHOBU €JICKTPOHIKH; OCOOJMBOCTI KPHUCTAJIMYHOI, €HEpreTUYHOi CTPYKTypH Ta
(Gi3MYHUX BIIACTHBOCTEH HAIMIBIPOBITHHUKIB 1 JIETEKTPUKIB, a TAaKOX, METOAM BHMIPIOBAHHS IIHX
BJIACTMBOCTEH; OCHOBHI (Pi3MKO-XIMiUHI SBHUIIA Ta MPOLECH, SIKI MOKIAJAEHO B OCHOBY BHPOOHMIITBA
HAMIBIPOBIIHUKOBUX Ta JICJIEKTPUYHUX MarepiaiiB; (i3WyHI NPUHIUIN pOOOTH HAHOEIEKTPOHHHX
MpUIaiB; OCHOBHI 0i0(i3WyHI TpoIEcH 1 sBUINA, [0 BiAOYBAIOTHCA B TiJl JIOAWMHHU;, MOKIMBOCTI
Cy4acHOi eNeMEeHTHOi 0a3u eNeKTPOHHOro NpuiaanoOyIyBaHHS;, CTPYKTYPHE CXEMOTEXHIYHE
BUpIILIEHHS THUIOBUX BY3JiB Ta TNPUCTPOIB EJNEKTPOHHMX amapaTiB 3  BHKOPHCTAHHAM
MIKpOEJIEKTPOHHOI 0a3u (aHaJoroBuX, LU(PPOBUX MIKPOCXEM Ta MIKPOKOHTPOJIEPIB), a TaKOX
JIaT4uKiB iHGOpMaIlii pi3HOMAaHITHOT IPUPOJIHU, JHKEPET KUBIICHHS;, OCHOBHI 3HApPAIS, sIKI HEO0OXiHi
JUIs MOJEJIOBaHHsS 1 aBTOMaTH3alli BUPOOHHUITBA; CyThb CHCTEMHOrO MIAXOMYy NpPU CTBOPEHHI
eJIEKTPOHHMX amnapaTiB, (YHKIIOHAJIBHOI Ta CTPYKTYPHOI MOOYIOBH, eKcIlTyaTamii O10JIOTIYHHUX Ta
MEJUYHUX €JIEKTPOHHUX MPUIIAJIIB 1 CUCTEM;

eéMimu: TIPOBOAMTU aHAJI3 OCHOBHMX (I3MYHMX NPOLECIB B EJIEKTPOHHMUX araparax;
aHayi3yBaTh (YHKIIOHAJIbHI EJIEKTPUYHI CXEMM pI3HUX MPHUCTPOIB; MPOBOJUTH PO3PAXyHKH s
OLIIHKM MPaBUJIBHOCTI BUOOPY €JIEMEHTIB; pO3paxyBaTH MapaMeTpHU Ta XapaKTEPUCTUKU HPUCTPOIB;
MIPOBOJIUTH €KCIIEPUMEHTAIbHE BH3HAYCHHS MapaMeTPiB Ta XapaKTEPUCTUK €IIEMEHTIB Ta MPUCTPOIB,
NPOBOJIUTH PO3PaXyHKH OKpPEMHMX BY3JIB OlOMEIMYHMX TPUIAJIB 1 CHCTEM; OOIpYHTYBaTH
3aCTOCYBAaHHS BUOpAaHMX MaTepiayiB JUIsl JaHOI KOHCTPYKLIi; CTBOPIOBAaTH MPOrpaMHO-MaTeMaTUYHE
3a0e3neueHHs] JJIs CHCTEM 3 MIKPOKOHTPOJIEPHUM KEpyBaHHSM, OOCIYroBYBaTH 1 €KCIUTyaTyBaTH
TEXHOJIOTIYHE OOJaJHaHHS Il BUTOTOBJEHHS BHUPOOIB MIKpPO- Ta HAHOEJIEKTPOHIKH, 3I1HCHIOBATH
Oprasizalito, KOHTPOJIb Ta CYNPOBOXKEHHS TEXHOJIOTIYHUX MPOLECIB €JIEKTPOHHOTO BUPOOHMIITBA.

3MICT ITPOT'PAMU ®AXOBOI'O BCTYITHOI'O BUITPOBYBAHHAA

1 Teopist e1eKTPOHHMX KiJI.

OCHOBHI €JleMEHTH Ta BJIACTUBOCTI E€JIEKTPUYHUX Kul. EnekTpuuHi Koia mocTiiiHOro Ta
CHUHYCOIaIbHOTO CTpyMy. Tpuda3zHi eleKTpUYHI Koja CHHYCOiNalbHOIO CTpyMy. MarHiTHi Koua.
Tpancdopmaropu. Enexrpuuni mammuu. Enexktpuyni BuMiproBaHHA. EjekTpoBakyyMHI Hpuiagd Ta
MpUIaan BizyalbHOTO BifoOpaskeHHs iHGopmamii. [ligcumroBadi enekTpUuHUX CUrHamiB. EnexTpuuni
KOJIa 3BOPOTHOrO 3B’si3Ky. ['eHeparopu enekTpuuHuX KonuBaub. LludpoBa enekrponika. [[xepena
BTOPUHHOT'O €JIEKTPOKUBJICHHS €JIEKTPOHHUX MPUIIAIIB.

Pexomenoosana nimepamypa

1.0camuyk O. B. Teopis enexTpudHux Kia 1 curHainiB. YactuHa 1 : HaBuanbH# ociOHUK / O.
B. Ocamuyxk, O. C. 3Bsrin. — Binnung : BHTY, 2016. — 152 c.

2.0cHoBu Teopii enektpuunux Kin [Tekcr] : [ligpyunuk. ¥V 3 ku. Ku.2 / 'ymen M.b., I'ypxiii
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A.M., CniBak B.M. ; 3a pen. M.b.I'ymena. — KuiB : Buma mkosma, 2003. — 358 c.

3.Mansp B.C. Teopetnuni ocHOBHU enekTpoTexHiku. Enexkrpuyni kona: HaBd. nocionuk / B.C.
Mamnsp. — JIpBiB: BumaBauntBo JIbBiBChKOI momiTexHiku, 2012. — 312 c.

4 Minskenu €. O., Makcrora [I. B., Kapnos B. JI. OcHoBu Teopii kil AHami3 JTiHIHHUX Ta
HEJIHIHHUX KIJT B MEpPeXiTHOMY Ta ycTaJieHoMy pexuMi: HaBuanpHuii mociOnuk. — Xapki: XVYIIC,
2005, 4. 2. - 268 c.

5. Teopid enekTpuuHUX KUl Ta curHaiaiB. OCHOBH pPO3PaxyHKY €JIEKTPUYHUX KUI : KOHCIIEKT
nexuiit / yknagadi: O. M. Ko6sikos, 1. €. bpaxuuk. — Cymu : CyMCbKUii 1ep>KaBHHMA
yHiBepcurert, 2016. — 168c.

6.baiinax FO. B. OcHoBu Teopii kxin: HaBuanbHmii nociOHuk / F0.B. Baiinak. — Kuis : Burma
mkoJa. : Caoso, 2009. — 274 c.

7.0cHoBH Teopii enekrporexHiku: migpydHuk / FO. . bo6ano, b. A. Manngzii, I1. I'. Craxis, JI.
.

[Mucapenko, 1O. L. SIkimenko ; 3a pex. 0. 5. bo6ana. — JIpBiB: BuiaBHHIITBO HAIIOHATBHOTO
yHiBepcuteTy «JIbBiBCchKa monitexHika», 2008. — 332c.

8.Kopyn B. L., 'amomna O. €., Mamuniscekuii C. M. Enexrporexnika. [ligpyunuk. — JIbBiB:
Marnomqis mmoc, CITI @O B. M. Iliua, 2005. —— 447c.

9.MeronuyHi BKa3iBKM 10 BHKOHAaHHS pO3paxyHKOBO-TpadiuHoi poOOTH 3a TEMOIO
"Po3paxyHok
MEepexiTHUX MPOIIECiB B THIMHUX EIEKTPHYHUX Konax" : 3 qucuuiuti "TeopeTnyHi ocCHOBU
enekTporexHiku", "Teopis eNeKTpUIHUX Ta MarHiTHUX Ki1", "Teopis eaeKTpoMarHiTHUX K",

"Teopist €IEKTPUIHUX KiJl Ta curHaiiB", "Teopis enekTpoMarHiTHUX Kin'" : Ui CTYJCHTIB CIell.
141 "EnexktpoeHepreTrka, eIeKTPOTEXHIKA Ta enekTpomexanika”, 151 "ABromaTu3zaris Ta

KOMIT I0T€pHO-1HTerpoBaHi TexHojorii", 152 "Merposoris Ta iHpopmaniiHO-BUMiprOBaIbHA
texHika", 171 "Enekrtponika", 172 "TenexomyHikarii Ta pagiorexsika" / yknaza.: M. M. Pe3unkina
[Ta in.] ; Ham. TexH. yH-T "XapkiB. nmomiTexH. iH-T". — XapkiB : Maapun, 2021. — 56 c.

10. Bopob6xkeBuu, A. FO. 36ipHuK 3a71a4 3 TEOPETHUHUX OCHOB eJeKTpoTexHiku / A. 1O.
Bopobkesuy, O. 1. ereaun, B. C. Mansp, P. . Cosun. — K.: Maruomnis [Titoc, 2004. — 224 c.

11. MeTtoauuHi BKa3iBKH JI0 CAMOCTIHHOT poOOTH CTyIEHTIB 3a TeMoro "OnepaTopHuil MeTo.
P pO3paxyHKaxX MepexiJHUX MPOLECIB B JTIHIMHUX €EKTPUYHUX KoJslax" 3 JUCIUILIIH
"TeopeTu4Hi OCHOBH eJeKTpoTexHiku", "Teopis enekTpuuHuX Ta MarHiTHUX Kin", "Teopis
eJIeKTpoMarHiTHuX kun", "Teopis enekTpuyHUX Kid Ta curHaiiB", "Teopis enekTpuyHux Kii"
[EnexTpoHHMIA pecypc] : s CTyEHTIB eNeKTpoTeXH. Ta koM. crenl. / ykian.: b. I Kyopuk, C. A.
JlutBunenko ; Hau. TexH. yH-T "XapkiB. nonitexH. 1H-T". — EnekTpoH. TekcT. aani. — Xapkis, 2022. —
32c.

12. Koans 10.0., I'punuenko JI.B., Mumotuenko [.O., PuGin O.I. OcHoBu Teopii Kif:
[Migpyuanrnk
st crynentiB BH3. Y. 1. Xapkis: XHYPE; Koneriym, 2004. 436 ¢

2 TBepaoTiibHA €JIEKTPOHIKa

CratucTuka pIBHOBROXHHUX HOCIIB y HaIiBIOPOBIAHMKax. JleroBaHi HamiBIPOBITHUKH.
3anexHICTh KOHIIEHTpAllil HOCIiB 3apsiay BiJ TeMmrepaTypd B JIETOBaHUX HaIlIBIPOBIAHHUKAX.
Kinernune piBHsHHA bonbumana. PiBHsHHS HenepepBHocTI. [lapiiaiabHi CTpyMH €IEKTPOHIB 1 JIPOK.
KonTakT MmeTan-HamiBOpOBITHUK Ta p-n NEpexXiJ, OCHOBHI TEOPETHYHI CHIiBBIAHOMIEHHS. Po3mozin
eJIEKTPUYHOTO TMOTEHLIaly Ha KOHTaKTI METaJl-HaMiBIPOBIIHUK 3 IIapaMH 30iHEHHS 1 30aradeHHs.
Hiarpamu koHTaKTiB. ['eTeponepexoau. Jliarpamu reTeponepexois.

@i3uuHi mpouecd B pP-N-Tepexoii 3 pPI3HUMHU KOHLEHTpAIisIMH JOMIIIOK. PerymroBaHHS
napameTpiB p-n-nepexoay. OCHOBHI PIBHSHHS JIJIs ONKCY TPOIeciB B p-N-niepexoai. Hecumerpuunuit
p-n-nepexin. Emitep. baza. Ilpsame 3mimenHs p-n-nepexony. 'paHnyHa HEpiBHOBa)KHA KOHIIEHTpAIIis
HEOCHOBHUX 3apsiB. [mkekiisa. PiBHI imxkekinii. 3BOpoTHE 3MilIeHHS p-N-tiepexoay. Excrpakiiis.

[Tpsima rinka BAX igeamizoBanoro mioma. [Ipsma rinka BAX peanbHoro mioga. TerioBwuid,
JIABUHHHUM Ta TyHEJIBHHM TpoOii mepexosiB y miogax. [loOymoBa p-n-mepexoay Ha OCHOBI METaliB i
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HamiBOpoBiIHKUKIB. Pob6oTa Buxomy HOCIiB 3apsany. Hdiogu [llorTku. Bukopucranus JiHIMHUX JUITHOK
BAX. 3acrocyBaHHs cTaOuIITPOHIB 1 CTAa0ICTOPIB B ENEKTPOHHHX cxemax. OIHONOIyNepioaHui
BHUIPSAMIITY TIPH poOOTI 3 eMHICHUM (PinmbTpoM. MocToBa cxema Bunpsamisda. OCHOBHI pO3paxyHKOBI
Bupazu. CTpyKTypa i OCHOBHI peXHMH poOOTH OimojsipHOr0 TpaH3ucTopa. PDi3wyHi mpouecu B
OimonsspHoMy  TpaH3ucTtopi. CiMEHCTBO BXIIHMX 1 BHXIJHHX XapaKTEPUCTHUK OIMOJIAPHUX
TPAaH3UCTOPiB. XapaKTEPUCTUKU 3BOPOTHOTO 3B’S3Ky 3a HAmpyrow i mepemadi crpymy. OcCHOBHI
TexHIuHl mapameTpu. OCHOBHI peXUMU POOOTH OIMOJAPHOTO TpaH3UCTOpa. |’ paHUYHO IOMYCTHMI
PeKUMH 1 mapaMeTpu OIMOISIPHOTO TpaH3UCTOpa. Po3paxyHOK poOOYOro pexuMy TpPaH3UCTOPA.
PiznoBuau knaciB miacwioBaabHUX Kackani: A, B, AB, C, D. Cxemun noOynoBu KackaiiB. Bruius
Temneparypu Ha (pi3uuHi mpouecu B OIMOIIPHOMY TPAH3UCTOPI.

CrpykTypa 1 OCHOBHI PEKUMH POOOTH IOJBOBOIO TPAH3UCTOPA 3 KEPYHOUUM P-N-IIEPEXOOM.
®i3uuHi MpOIECH B MOJIBOBOMY TpaH3ucTOpi. OCHOBHI MapaMeTpy MOJILOBUX TpaH3ucTopiB. CTaTHuHi
XapaKTepUCTUKH TOJIbOBUX TpaH3UCTOpiB. CTpPyKTypa 1 OCHOBHI PEXKUMH PpOOOTH IOJBOBHUX
TPAH3HUCTOPIB 3 130JIbOBAHUM 3aTBOPOM 1 BOYZOBaHUM KaHajioM. CTPYKTypa i OCHOBHI pEKUMHU pOOOTH
MOJIbOBUX TPAH3UCTOPIB 3 1HAYKOBaHUM (iHBepciiiHMM) kaHanmoM. [lapa3uTHi CTPYKTypH B MOJBOBHX
TpaH3HUCTOpax 3 130JbO0BaHUM 3aTBOpOM. [100ym0Ba CTPYKTYpH i OCHOBHI pEKUMHU poOOTH OIMOISIPHIX
TpaH3ucTopiB 3 1301p0BaHuM 3aTBOpoM IGBT. OcHoBHI napamerpu i xapakrepuctuku IGBT.

CrpykTypa i OoCHOBHI pexumu auHicTopiB. DismyHi mporecu B auHicTOpi. BonpT-ammnepna
XapakTepucTuka JuHicTopiB. CTpyKTypa 1 OCHOBHI pexXuMu THUpHCTOpiB. Di3nuHi mpouecud B
tupucropax. Bonpr-ammepHa xapakrtepuctuka Ttupuctopa. OcHoOBHI mapamerpu. CumeTpuuHi
tupuctopu. CTpykTypa 1 ocHOBHI pexumu pobotu GTO tupucropi. ®izuuni npouecu B GTO
tupucropax. Bonpr-amnepna xapakrepuctiuka GTO tupucropa. @OTOCIEKTPUYHI MPUIAAA HA OCHOBI
30BHIIIHBOrO (oroedexry. DOTOENEKTPOHHI MpUIaJd Ha OCHOBI BHYTPIIIHBOTO (HOTOCPEKTY.
@otoenementn. Cxema BKIIOUEHHS 1 XapakTepuctuku (QotopesucropiB. DortomiogHa i
¢dororanbBaHiyHa cXema BKJIIOYEHHS (oTomioAiB, iX xXapakrepucTuku. C(Cxema BKIIOYEHHS 1
XapaKkTepUCTUKU  (POTOTpaH3UCTOpiB 1  (ororupuctopiB. OCHOBHI HpUHIMIKA  [OOYAOBU
CBITJIOBUIIPOMiHIOUMX Ai0fiB. CTBOpPEHHS CKJIagHUX cBitnonioaiB (Oimi cBiTnomionu). Ilapamerpu i
XapaKTePUCTUKHU CBITJIOA10/1B. Di3UYHI OCHOBH BAKYyMHOi €JIEKTPOHIKH. J[BOEIEKTPOIHI BaKyyMHI
npunanu. BakyyMHi mpunanu 3 citkamu. 3acTOCYBaHHSIM BaKyyMHHMX MIKPOEJIEKTPOHHUX BHPOOIB y
Cy4JacHUX mpuianax. BakyyMHi mpwiaam /Ui HaJIBUCOKHX 4acTOT. PeHTreHiBehKi amaparu. [lpumaam
IUIa3MOBO{ €1eKTPOHIKU. ENeKTpOHHO-TIpOMEHEB] PHIIAIH.

Pexomenooeana nimepamypa

1. bopucos O.B., SIkumenko FO.1. TBepnotinsHa enekrponika: [Tigpyunux. — K.: HTYY "KIII",
2015. -484 ¢

2. ®i3uuHi ocHOBH eneKTpoHHoi TexHiku. [1ix pex.. lotpu 3.10. JIbBiB, Jlira-Ilpec, 2004, 840c.

3. ®i3uyHI OCHOBM EJIEKTPOHIKH: KypC JIEKIii]|: HaB4. moci0. /it CTyI. creriaabHocTi 171
«Enexrponika» / KIII im. Iropst Cikopebkoro; yknan.: K.C. JIpo3nenko, — EnekTpoHHI TeKCTOBI JaHH1
(1 ¢aiin: 8,58 Mo6aiit). — Kuis: KIII im. Irops Cikopcskoro, 2021. — 153 c.

4. bomox B. @., [lanpko B. I'. OcHOBH eleKTpOHIKHM 1 MikpomnpouecopHoi TexHiku: Hapu.
nocionuk. — Xapkis: HTY "XTIII", 2011. — 257 c.

5. Iymsik H. M. OcHOBH eneKTpoHIKH 1 MiKpoeneKTpoHiku. — Jporoouu: beckun BIT, 2014.
—443 c.

6. Ilapenko O.M. OcHoBU (i3UKM HaIIBIOPOBIAHUKIB 1 HAMIBIPOBITHUKOBUX MPUIIAJIIB:
HaByalbHUM nociOHUK . — KipoBorpan: PBB K/ITV im. B. Bunanuenka, 2011. — 243 c.

3 IIporpamyBaHHs

Crpykrypa nporpamu. [ligkmtoueHHs ¢ailiiB, TiIO OCHOBHOI mporpaMu. IMeHa mepeMiHHHUX Y
MoBi C. OcHoBHI THIH JaHuX. PopMar YKCIOBUX KOHCTAHT. [IlicTHaIIATKOBUH, TECATKOBUH 3aIUCH.
CumBomnbHI 1 psaKoBi KoHCTaHTH. OCHOBHI apu(METHUHI 1 JIOT1YHI omeparii, 1110 BUKOPUCTOBYIOTHCS
MIPU pO3paxyHKy BHpasiB. Oneparii 30inbIIeHAS 1 3MeHIIeHHs. [106iToB1 Joriuni onepartii. Oneparrii
Ta BUPAKEHHS MPHUCBOIOBaHHs. DopMaT KOMaHIM 3MiHUA BIACHOT'O 3HAYCHHSI 3MiHHOA.

®opmar BukMKy GyHkiii. OO6macte nii 3miHHUX. Aprymentd ¢yHkmiin. CremianbHi
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cnenudikailii 3SMiHHUX: CTAaTHYHI, pericTpoBi. BiAMIHHICTh 30BHIIIHIX 1 BHYTPIIITHIX 3MIHHHX.

®opmarauii BuBoay — ¢yHkmis printf. Ilopsiok BHUKIMKY, OCHOBHI CHMBOJIHM I€PETBOPEHb.
®dopmarauit BBig - ¢yukmis scanf. IleperBopennst tumiB. ®opmar komanau if-else i if-else-if.
[Tepemukau. ®opmar komauau. OcobmmBocti pobotu. [lmkmm While 1 for. ®opmar 3amycky,
ocobmmBOoCTI pobotu. OnepaTopu nepeaadi kepyBanHs. O0sacTi 3aCTOCyBaHHS.

Pobota 3 macuBamu i cTpykTypamu naHux. @opmar onucy NepeMiHHUX 1 OpraHizallist 1oCTyIry
710 3Ha4YeHb eneMeHTiB. Pobora 3 daitnamu. OyHkIii podotu 3 daitiom. Tunosi pimenns. JuHamidHi
cnucku. PizHoBumm crnuckiB. Opranizamis crnucky. Komanam komminstopa. Bkimodenns gaiimis.
MakpomiacranoBka. JlomatkoBi crenudikarop tumiB. Crnenudikatopu TtumiB. KirodoBi cioBa.
HonatkoBi inctpymenTr MoBH Ci. [IpaBuna opopmienns anropurmis. BeraBka aceMOsIepHOT YaCTHHU.

Mertoau BiJJOKPEMJICHHST KOPEHIB HEIIHIHHOTO pIBHAHHI. METOau YTOYHEHHS KOPEHIB
HEeMHIMHUX piBHAHB. MeTon auxoToMii. MeTon xopa. MeTo TOTUYHUX, KOMOIHOBaHH METO XOP/T 1
JOTUYHUX.

Metox mpoctux itepamiii. Pi3HOBHIAM MeTOMIB pPO3B’SI3Ky CHCTEM anreOpaldHuX JiHIHHUX
piBHsaHb. Meton Kpamepa. Itepamiiini MeToau po3B’a3Ky CHCTeM aireOpaiuHuxX JiHIMHUX pPIBHSHbD.
Meron Ako6i. Meton ["ayca-3eitnens.

Yucenbre nudepeniitoBanus. Meron Eiinepa. Bunpasnenuii meton Einepa. MonudikoBanwmii
meron Einepa. Meron Pynre-Kyrru.

YucenbHe iHTErpyBaHHSA. MeTonu JTBUX Ta MpaBUX MPSMOKYTHUKIB. MeTton Tpareniil. Meroa
Cimrcona.

Anpokcumallisi eKCHepUMEHTAIbHUX JaHuX. Meron HalMeHIIMX KBajpaTiB. CreKTpalibHUil
aHami3 TaOnmuyHux naHux. Jluckperne meperBopeHHs Dyp’e. [HTEpmonsAlis 3 pPIBHOBIIAAICHUMHU
By3namu. @opmynu HeroToHa 171 mouyaTKy Ta KiHIs Tabnuii. [HTepronsiis 3 HEpiBHOBIITAICHUMU
By31aMd. 3BopoTHa iHTeprnoysinis. Onrumizamis ¢yskuid. Mertogn onrtumizamii. OcHOBH Teopii
noxuOok BuUMiproBaHb. Kitacudikaris Ta po3paxyHoK MOXHOOK.

Pexomenooeana nimepamypa

1. C++. OcHoBu nporpamyBaHHs. Teopis Ta npaktuka : nigpydnuk/ [O.I'. Tpopumenko, 10.B.
[Tpoxomn, I.I'. IIBaiiko, JI.M. bykara Ttain.] ; 3a pen.O.I'.Tpopumenko. — Oneca: ®enike, 2010. — 544
C.

2. bpasn B. Kepniran, [enic M. Piui. MoBa nporpamysanns C, apyre Buganus (The C
Programming Language) 3 anri., 2012 — 232c.

3. The C Programming Language Brian W. Kernighan, Dennis M. Ritchie. Verlag: Pearson
Education 1988-04-01, Englewood Cliffs, N.J. (1988) — 274 p

4. MeroauuHi BKa3iBKU JI0 J1a0OpaTOpHUX poOiT 3 mucumiutinu «lHdpopmarnka» Yactuna 1 /
VYxnanaui: Kopoiss €. 1., Bepxxanoscbka M. P. — Xapkis: HTY «XI1I», 2015. — 48 c.

5. MeTtoauuHi BKa3iBKU /10 JIaOOpaTOPHUX POOIT Ta pO3PaxXyHKOBO-TPa(bIYHOTO 3aBJaHHS 3
mucuumutiay «lHpopmarukay, Hactuna 2 / Yinanaui: Kopons €. 1., Bepxxanoscbka M. P., Maxonin M.
B. — Xapkis: HTY «XIIl», 2016. — 68 c.

6. King, K. N. C Programming: A Modern Approach (2nd ed.). Verlag: W W NORTON & CO
Apr 2008 — 464 p.

7. MetoauuHi BKa3iBKM J0 BHKOHAHHS JabopaTOpHUX poOiT 3 aucuumuiiau «llepconanbHi
KOMIT ’I0Tepr» Ui cTyAeHTiB creniaabHocTel 7.090803 «Enextponni cucremu» 1 7.090804 «Pizuuna
1 GlomeanuHa enekTpoHikay. OmnepauiiiHi cuctemu./ Yknan. Homuin 1. @., BepxanoBceka M. P,
[Tpoxonenko B. 0., €peckko O. B. — Xapkis: — HTY “XIII”, 2005. — 52 c.

4 Anajiorona ta nuugpoBa ejJeKTpoHika

Knacudikamis niacWIOBaIbHUX NPUCTPOIB, IX OCHOBHI TOKAa3HMKH Ta XapaKTEPUCTHKH.
[TpoxomKeHHS €eKTPUYHUX CHTHAJIB 4epe3 JiHIMHI JIaHmord. OiIbTpu HWKHIX 1 BEPXHIX YacToOT,
CMYTOBUH Ta 3aropo/KyBaJIbHHUM (iIBTPH, iXHI OCHOBHI XapaKTEPUCTHKH.

OnHokackaJHI TpaH3UCTOpHI miacwitoBavi. [ligcwmroBanpHI Kackaad Ha OIMOJApHOMY
TPAaH3UCTOpl 3 3arajbHUM EMITepoM, i3 3arajbHOI0 0a3010, 13 3arajJbHUM KojekTopoMm. Cxema
Ii/ICHITIOBaYa Ha TIOJIbOBOMY TPAH3HUCTOPI 3 3aTaIbHUM JPKEPEIIOM.


file:///D:/My%20dokuments/GoogleDisk/c_7.htm%2373
file:///D:/My%20dokuments/GoogleDisk/c_7.htm%2374
file:///D:/My%20dokuments/GoogleDisk/c_7.htm%2374

76

[ToOymoBa MOTY)XHHMX MMICHIIOBATHPHUX KackadiB. JIBOTaKkTHI MiACWIIOBAYl MOTY>KHOCTI Ha
OCHOBI €MITEepHOr0 MOBTOPIOBaYa i HAa OCHOBI BKJIIOUEHHS TPAH3UCTOpA 32 CXEMOKO 3 3arallbLHUM
emiTepoM. JIBoTakTHHMiI TpaHcpopMaropHa cXxeMa IMiJICHIOBa4Ya MOTYXHOCTI. OCHOBHI THIH
MDXKKaCKaTHUX 3B'S3KiB CXEM IiJCHIIIOBaYiB. BH3HaUCHHS CyMapHOTO KOe(iIli€HTa ITiICUICHHS.

Oco0MBOCTI MOCUJICHHS MOBUILHO 3MIHHOTO CUTHAJIB. [IpUunHN BUHMKHEHHS JIpeidy HyJIs.
Hudepennianpauii kackan. Crabimizamis pexxumy mokoro. OCHOBHI mapaMeTpu AuQeEpeHIiaTbHOro
Kackany.

Onepaniitanii miacuaroBad. OCHOBHI OHSATTS, YMOBHA MO3HAYKa, NIEpeaTHA XapaKTEPUCTHKA.
CtpykTypHa Ta TpHUHIMIIOBA CXEMH oOlepaliiiHoro miacumoBaya. Ilapamerpu onepauiiiHoro
i ACUIIIOBAYA.

HadinpocTtimi c¢xeMd TIACWIIOBAdYiB IMOBUIBHO 3MIHHMX CHUTHAQIIB: 1HBEPTYHOUHH Ta
HEeiHBEePTYIOUHiA TMiICHIIOBAYi. IX TIlepeaTHi XapaKTepUCTUKY i OCHOBHI BiIMiHHOCTI.

Cymyroun cxemu. [HBepTyrounii cymarop i cxema miJCyMOBYBaHHS-BUpaxyBaHHs. Pi3HUIIEBHA
MiACHIIOBAY. Y MOBH OalaHCy KOE(IIi€EHTIB MMiICHUIICHHS.

Cxemu iHTerparopiB Ta audepenuiaropiB. OCHOBHI pO3paXxyHKOBI BUPa)KEHHS, HEOOXiAHICTb
YBEJIEHHS KOPUTYBAJIbHUX JIaHOK. [1iIcyMOBYI0Yi cXeMu iHTErpaTopiB Ta AuQeEpeHIiaTopis.

CrieuianmizoBaHi CXeMH: MIKOBUHM JETEKTOp, (YHKIIOHAIBHUN MEpPEeTBOPIOBAY, JIETEKTOP
niro4yoro 3HaueHHs. [ipatop.

AkTHBHI (UIbTpH HaA OMNEpaliiHUX MIJCHIIOBaYaX. OCHOBHI PO3PaxXyHKOBI BHPAXKCHHS.
Xapakrepuctuku ¢inpTpiB Uebumena ta barrepBopra. OgHOKacKaaHI GIABTPH IPYTOTO MOPSIKY.

IMmynbCcHI cxeMu Ha omepauiiHUX MifcuioBayax. [HBepTyrouuil Ta HEIHBEPTYIOUHIl TpUrepa
[Iminra. [ToOynoBa Ha iX OCHOBI MyJIbTHBIOpaTOpa 1 OAHOBIOpaTopa.

Cra6inizaTopu Hanpyrd. BiAMiHHOCTI KOMIEHCALIMHOTO 1 MapaMeTpU4HOro crabinizaropa.
Bukopucranss onepaniiHOro miacuiIroBada Jjs ctadbiizamii HanmpyrH.

IMIynbCHI €EeKTpUYHI CUTHANIM, iX mapameTpu 1 KoayBaHHs. AnreOpa joriku. Jloriuxi
¢byHKuii, iX MiHIMI3alig Ta CcXeMHa peanizamis. ba3oBi KOMIOHEHTH IU(POBOi CXEMOTEXHIKHU.
KomOinaniitni gyHkuioHansHi By3mau. [IporpamoBani soriyni marpumi. ITociinoBHi ¢yHKLIIOHATBHI
By31u. CXeMH1 BapiaHTU TpurepiB. ACHHXPOHHI Ta CHHXPOHHI JBIMKOBI JIUMIbHUKHU. Perictpu.
AbcTpakTHI 1MQpoOBI aBTOMATH, METOAM iX 3amaHHA. MynbTuBiOpatopu. dopmyBaui KOPOTKHX
IMITYJIBCIB.

Pexomenoosana nimepamypa

1. B.M. IIpuxoapko Komn’rorepna enextponika. Y. 1. AnanmoroBa cxemorexHika: Hagu.
noci6Huk. 3a pen. [Ipuxonpka B. M. — J1.: IonI3T, 2008. — 198 c.

2. B.b. lynukesuy, I'.B. Kenso, I.B. IlerpoBuu. Enektponika Ta MikpocxemoTexHika. Yactuna
II: AmnanoroBa cxemotexHnika (Cepis “/luctanmiiine HaB4yanHs. Ne 53). HaBuyanbHuil MOCiOHUK. -
JIpBiB: Bupasauirso JIsBiBchbKOI momiTexHiku, 2010. - 224 c.

3. MeTtoauuHi BKa3iBKH 70 JIAOOPATOPHUX POOIT 3 TUCHMILIIHM «AHAJIOroBa CXEMOTEXHIKa»
JUIsL CTYACHTIB crerianbHocTel «EnexkTpoHHi cuctemMm» 1 «@Di3udHa Ta OloMEAMYHA EJIEKTPOHIKa»
/Yxnan. €.1. Kopons, O.A. byrosa - Xapki: HTY «XIII», 2011. - 40 c. Ykp. MOB.

4. Annponik bynsk. EnekTpoHika Ta MIKpOCXE€MOTEXHIKA: HaBUAIbHUM MOCIOHUK ISl BUIIMX
yuboBux 3aknanis. - Kuis - Tepnonins: 2001. - 382 c.

5. Ananorosa cxemotexHika / JL.II. Mensauit — Kuis: KIII im. Iropst Cikopcrkoro, 2017. — 177 c.

6. FO.I1. Kononraescokuii, A.I'. CockoB EnexTponika i Mikpo cxemorexHika: [ligpyunuk. 2-e
Buz./ 3a pen.. A.I'.Cockosa. — K.: Kapasemna, 2009. — 416c¢.

7. O. M. Bopo6iioBa, B. JI. IBaHueHko. OCHOBH CXEMOTEXHIKH: MiAPYYHUK. — [2-€ BuA.]. —
Ouneca: ®ewnikc, 2009. — 388 c.

8. OOpobneHHs curHaiiB Ha 0a3i omepariiiHux migcwioBayiB. CxemorexHika. Po3paxyHku:
Hagu. moci6. / Cepriii Onekciiopua CenoB. — KuiB : KIII im. Iropst Cikopcebkoro, 2017. — 132 c.: i1

9. C Walt Kester ANALOG-DIGITAL CONVERSION, - Analog Devices, Inc., 2004.

10. Jung, Water G. Op Amp applications handbook / by Walt Jung., - Elsevier, 2004, - 895p.

11. Charles Kitchin and Lew Counts A DESIGNER’S GUIDE TO INSTRUMENTATION
AMPLIFIERS, 2ND Edition, - Analog Devices, Inc., 2004. — 108p.
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12. David Harris, Sarah L. Harris. Digital Design and Computer Architecture 2nd Edition.
Publisher : Morgan Kaufmann; 2nd edition (August 7, 2012) p. 720.

13. [ludposa cxemorexnika [Tekct] : HaBY. mociOHuk / B. M. Psa6enbkuii, B. 5. Xyiikos, B. /1.
I'ynwmii. - JIsBiB : HoBwuit cBiT-2000, 2020. - 736 c. - (Buma ocBita B Ykpaini). - ISBN 978-966-418-
067-

14. EnemeHTH UHQPOBOi EIEKTPOHIKM B EINEKTPOTEXHIYHUX MpHCTposix [Tekcr] : Hapd.
nocionuk / P. I1. Murymenxko, O. }O. Kponauek ; XapkiBCbKHil OJITEXHIYHUHN 1H-T, HAIl. TEXH. YH-T. -
Xapkis : HTY “XIII”, 2013. - 256 c. - ISBN 978-617-05-0067-0

15. Daniel A. Steck, Analog and Digital Electronics, available online at http://steck.us/teaching
(revision 0.2.0, 28 March 2017).

16. Malvino, Albert Paul. Digital computer electronics / Albert Paul Malvino, Jerald A. Brown
—3rd ed. 527 p. Includes index : Imprint 1999.

5 MikponpouecopHa TexHika

[Tpunmunu  noOynoBu — MikpompouecopHux cucteMm. Illuam Ta  opraHizamis  IIUH
MIKpPOIIPOIIECOPHUX ~ CHCTEM.  ApXITEKTypa  8-po3psiiHOTO  MiKpompouecopa.  TaKTyBaHHs
MIKpOIpOLECOpHUX cucTeM. OCHOBHUHM LMK poOOTH Mikponpouecopa. CIIOBOCTaHOBUILE 5K 3aci0
KEepyBaHHS MIKPOIPOIIECOPHOIO CHCTEMOI0. TUMYacoBi aiarpamu poOOTH Mpolecopa MpH Pi3HUX
MAaIlMHHUX LUKJIaX. TUMUacoBi JiarpamMy UKy BUKOHaHHS KoMaHau. OcoOIMBOCTI apXiTeKTypu 16-
po3psitHOTO Mikponporecopa. Kimacudikaris koman Mikpomporecopa. OcoOIMBOCTI MporpaMyBaHHS
MOBOIO AcemOiepa.

Knacudikamis cucrem mam'sati B MiKpOIpoIieCOpHUX cuctemax. [IpuHiumnm modynoBu cuctem
nam'sti. OCHOBHI MapaMmeTpu elieMeHTa mam'sTi. BXigHi Ta BUXIiIHI CUTHAIM MIKPOCXEM mam'sTi.
Knacudikamist HamiBmpoBimHUKOBHX 3amaM’siToByBaibHUX mpucTpoiB (3I1). IlpuHmmmu moOynoBu
monyniB noctiitHux 311 (IT3I1). Mikpocxemu II3I1. IIpuauunu noGynoBu MonyniB onepauiinux 311
(O3II). [puntunu nodyaoBu Keui-nam'sati. [I[puHImumm mody10BU CTEKOBOI MaM'sTi.

[Tpunimnu noOynoBM TNPHUCTPOiB BBeJEHHS-BUBENCHHA. IIporpamHo-kepoBaHa mnepenaya
nanux. Opranizaiist oOMiHY 1HQOpMAIIIEI0 3 BUKOPUCTAHHSIM CHUCTEMHU NPIOPUTETHOTO MEPEPUBAHHS.
Oprani3ais KaHaixy NpsiMOTo JIOCTYILy B IaM’ SITb.

OcCHOBHI TEHJEHII PO3BUTKY MIKPONPOIECOPHUX CHUCTEM KEPYBAHHS MPUCTPOSIMHU
iHpopManiiiHoi enekTpoHikU. Yac pilleHHs 3aBJaHHs IpU KepyBaHHI B peajJbHOMY MacuITadl yacy.
3aBiaHHA, pO3B'A3yBaHI INpU pPOOOTI B peanbHOMYy MacmTadbi dacy. Ilpuctpoi st 3B'A3Ky 3
kopuctyBadeM. Ilpuctpoi 3B'si3ky 3 oO'exkTamu ympaBimiHHA. BBenenHs 1 o0OpoOka aHaloroBoi
iHdopmarii: ALIT Ta IAIIL IlinBumenns mBuakoaii npu 300pi i1HMopmarii. [HTepdeiicu
MiKpoIporecopHux cucteM. Jlonmomixui inTepdeiicu 1 munn (12C, SPL, JTAG).

OMHOKpHCTANBHI ~ MIKPOTIPOKOHTPOJIEPH.  Y3aralbHEHa MOJENb OJHO  KPHCTAIBHOTO
MIiKpOKOHTpoJiepa. Tumu mnporecopHux saep. MikpokoHTposiepu Uit ynpasiiHHsS cem’i MCS-51
¢ipmu Intel. Ctpykrypra cxema MK 8051. Perictpu cnemiansaux ¢yHkuid. Oco6mmBocTti po6otu
CHCTEMH TIepepUBaHHs Ta pEricTpiB cTaHy. DyHKIIOHAJIbHI MOXJIMBOCTI TaiimMepa Ta MOpTIB.
[Tepudepiiini npuctpoi. Beenenns indopmaiii Ta BuBeeHHs Kepyrouux curtaiis i3 MK.

Knacudikanis cyyacHUX MIKpOKOHTposiepiB. OCHOBHI 0COOJIMBOCTI apXiTekTypu §-mu, 16-Tu,
32-ox OitHux i DSP wmikpokonTposiepiB. CepenoBuia po3poOKH MPOTpaMHOTO 3a0€3TEeYeHHS s
MmikpokoHTposiepiB (IDE). Crangaptai Oibmioteku i poOOTH 3 MiKpoKoHTposnepamu. DyHKIil
BiJUTaroPKyBaHHS TIPOTPAM.

Mixkpokontponepu cepii STM32 ¢ipmu STMicroelectronics. CiMeicTBO MiKpOKOHTPOJIEPIB
Main stream, High performance, Ultra-low-power. Bimnaromxysansai momyai Discovery i Nucleo.
Cuctema >KMBICHHS 1 TakTyBaHHS MikpokoHTposnepa cepii STM32. OcCHOBHI eleKTpH4Hi
xapakTepucTuku. Pexxumu Huzbkoro eHeprocnosxxkuBanus: SLEEP, STOP, STANDBAY.

CrpykTypa mMOpTiB BBOJY/BHBOAY MikpokoHTposiepa cepii STM32. OcCHOBHI eneKTpuYHi
xapaktepucTuku. DyHKIii 111 poOOTH 3 MOpTaMu BBOY/BMBOAY. KOHTponep BKJIaJEHHX BEKTOPIB
nepepuBaHHs Ta oOpoOKa 30BHINIHIX IepepuBaHb. TaiiMepu MikpokoHTponepa cepii STM32.
TakTtyBaHHs 1 KepyBaHHA poOOTOIO Taiimepa. ['eHepallis CUTHATIB CHiB magaHHsA 1 (GopMyBaHHS
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HIIUPOTHO-IMITYJIbCHOT MoOyJsIii. Pexkum 3axBary BMICTY JIYMJIBHMKA TalMepa MO 30BHIIIHBOMY
curHairy. OcHOBHI ¢yHKWii 1is poOoTH 3 TaiimMepamu. AHanOro-uudposi i UPPO-aHATIOTOBI
nepeTBoproBayi MikpokoHTposiepa cepii STM32. OCHOBHI XapaKTEpUCTHKH 1 p&kuUMHU poooTH. Kanamu
ANII perymsipHOro 1 IHXEKTOBAaHMX nepeTBopeHb. Bukopucranns ALl B sKocTi aHaIOroBOrO
cTopokoBoro taiimepy. OcHoBHI ¢yHK1ii as podotu 3 AL 1 LIAIL. OcHoBHI iHTEpdEkcH 3B’ 13Ky
MikpokoHTposiepa cepii STM32. OCHOBHI XapakTepUCTHKH 1 peXUMHU poOoTH. MOmynb MpsiMOro
JOCTYITy 10 TlaM’siTi MikpokoHTposiepa cepii STM32. OCHOBHI XapaKTEpPUCTHKH 1 PEKUMH POOOTH.
[lepenaua MacuBiB JaHUX MiX MepuQepiitHIMUA TPUCTPOSIMHU 1 OTIEPATUBHOIO TTaM SATTIO.

[TobynoBa cucreMm BimoOpakeHHs iHdopmarii Ha 0a3i MikpokoHTposiepa cepii STM32.
[TobynoBa cuctem KepyBaHHS Ha 0a3i MikpokoHTpoisiepa cepii STM32. Meroau oOpoOKU CUTHATIB 3
KHOIIOK, 3MIHHHMX pE3HCTOpPiB, E€HKOJEpIB, JKONCTHKIB, ceHCOpHHMX maHened. [loOymoBa cuctem
(opMyBaHHS IMITYJIbCHUX MOCTiTOBHOCTEH Ha 6a3i MikpokoHTposiepa cepii STM32. [TobynoBa cucrem
peecTpallii aHaJOroBHMX CHTHamdiB Ha 0a3l MikpokoHTposiepa cepii STM32. bBbararokananbHa
BUMIipIOBaJIbHA cUCTeMa. BukopucTaHHs monepeaHboi 00poOku curHaimiB. [1o0yaoBa KOMyHiKamiifHO1
cucteMu Ha 0a3i mikpokoHTpoiepa cepii STM32. PobGorta 3 marumkamu, 10 MarTh HUPPOBUIN
iHTepdeiic 3B’s3Ky. OOMIH NaHUMH MK MIKPOKOHTPOJEpHHUMH cucTeMaMu. llepemavya nmaHux Ha
nepcoHaNbHU KoMI'toTep. Bubip 1 oOrpyHTyBaHHS BHKOPUCTaHHS MIKPOKOHTpOJIEpa Ha MiJCTaBi
3a/1a4, 1110 BUPIIIYIOTHCA.

Pexomenoosana nimepamypa

1. MikponpouecopHa texHika [Tekct] : migpyunuk / 0. L. Skumenko [ta in.] ; pen. T. O.
Tepemenko. - Xapkis : HTY “XIII”, 2003. - 440 c. : im.

2. CnenianizoBaHi MiKpOKOHTpOJIEpHI cuctemu. Teopis 1 mpakrtuka [Tekct] : minpyunuk / €. L.
Coxkon [Ta iH.] ; XapKiBChbKU MOMITEXHIYHUHN 1H-T, HAIl. TeXH. YH-T. - Xapkis : HTY “XIII”, 2007. -
252 c.

3. IlpoexkTyBaHHs MIKpONPOLIECOPHUX cHCTeM: HaBYanbHUI nociOnuk / C. M. LupynbHuk, I'.
JI. JIncenxo. — Binaung: BHTY, 2010. — 201 c.

4. The 8051 Microcontroller and Embedded Systems: Using Assembly and C

5. Mazidi, Mazidi and McKinlay

6. Microcontroller projects in C for the 8051 Dogan Ibrahim

6 Anartomis i ¢isiosoris

AmnaroMiuHa OyJ10Ba KJIITUHH, TKAHUH OPTaHi3MYy JIFOAUHH.

Amnapar pyxy ¥ omopu. OcboBuii ckener. bynoBa ckenery stonuHU. J[OAaTKOBMM CKeleT.
Kictkn BepxHbOi Ta HMXKHBOI KiHIIBKU. Cyrio0u KiHIIBOK. Buau cyrno6iB. M’s3u yacTuH Tiia.
M’ 131 TOJIOBH, CIIMHU, KUBOTA.

Cucremu kpoBi Ta KpoBooOiry. Cucrema KpoBi, KIITHHH KpoBi. Cucrema KpoBoobiry. byaosa
cepiis. Benuke ta mane xona kpoBooOiry. JlimpaTtuuna cuctema. JlimpaTuuHi cyauHu.

CuctemMu AWXaHHs, TPaBJIEHHS, ceUOCTaTeBa cuUcTeMa, mmkipa. JluxampHa cucrtema. bymosa
OpoHxianpHOro aepeBa. TpaBHa cuctema. TpaBHMI KaHan, BeluKi TpaBHI 3ano3u. CedocraTeBa
cucrema. CeuoBi opranu, craresi opranu. lkipa. [Toxigxi mxipu.

EnnoxkpuHHi 321034, HEpBOBa cHcTeMa 1 opranu mouyrtriB. EHokpunHa cucrema. EnokpunHi
3ano3u. bynoBa Ta @yHkuii HepBoBoi cucteMu. LleHTpanbHa, nepudepuyHa Ta BereTaTuBHa HEPBOBA
cucrema. Opranu nouyttiB. Opras 30py.

[Tpupona BuHUKHEHHs OioenekTpuyHMX mnoreHiamiB. [lorenmian cnokoro. Ilotenmian mii.
MioHeBpabHHI CHHATIC.

®izionoris cepueBo-cyAMHHOI cucteMu. Dizionoris kposi. Ckian, KUIbKICTh, (i31KO-XIMIYHI
BiacTuBOCTi KpoBi. Cucrema kpoBooOiry. IlpoBimna cucrema cepus. Cepue sk Hacoc. Heiipon-
rymMopaibHa perysmis. J{isutbHICTb cepiis.

@izionoris opraniB auxaHHsa. Bentwrsmis nereniB. ®a3u auxands. ['a3000MiH B JIEreHsX i
TKaHWHaX. ['a3000MiH B TKaHWHAX. Perynsmis quxans. JluxaHHs B yMOBax 3MIHEHOTO aTMOC(HEpPHOTO
TUCKY. D1310JI0Tisl OpraHiB TPaBJIEHHS Ta CEUOCTATEBUX OPraHiB.

MoTopHuka IUIyHKOBO-KHIIKOBOIO TpakTy. PeduexkTopHe BUAUIEHHS IIIYHKOBOTO COKY.
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Meroau nociimkenas. Oomid pedoBuH. Tepmoperymsis. OCHOBHUI 1 eHepreTnyHui 0OmiH. OOMiH
O1nIKiB, KMPIB 1 ByrneBoiB. Bitaminu. Mexanizm ceuoBuinenHs. KinbkicTs 1 ckmaj cedi.

®dizioorisl IEHTPAIbHOI HEPBOBOI CHCTEMH. 3aj03d BHYTPIIIHBOI cekpemii. Perymsiis
TiSUTBHOCTI 3aJ103 BHYTPIIIHBOI cekperii. ['opmonn. Metoau mocnimkenHs. dizionoris HeHTpaTbHOT
HepBoBOi cuctemu. Dizionoris HeHTpabHOI, nepudepruyHoi Ta BEreTaTUBHOI HEPBOBOI CHCTEMH.
Metoau nmocnimkenns. Opranu modyTTiB Ta ix npusHadeHHs. CHpUIMaHHS CBITIOBHX IOJPA3HEHb.
[lepenaua 3ByKOBUX KOJIMBAHb.

Pexomenooesana nimepamypa

1. Anaromis moaunu: mapyunuk / 1.5 Komnan, B.O. I'punuyk, B.X. Benemens Ta in. — JIynpk:
Bomun. HY imeni Jleci Ykpainku, 2010. — 890 c.

2. Konsaaenko I'.I. Anaromis mogunu: miapyunuk / I'.I. Konsgenko. — 5-te Bua. — Kwuis:
JIn6ine, 2009. — 384 c.

3. biodizuka i 6iomexanika: migpyd. / B.C. Anrontok, M.O. bonnapenko, B.A. Bamenko Ta iH.
—K.: HTVYY «KIll», 2012. — 344 c.

4. Koctrok IL.I". biodizuka: miapyu. [ cTy. 6ioyor., MeAnyHuX Ta pisudHux ¢akynbTeTiB] /
mig pen. ILI. Koctioka. — K.: O6epern, 2001. — 544 c.

5. OcHoBwu anaromii 1 ¢izionorii moauau [Teker]: HaBy. nmocionuk / M.A. JlicoBa. — XapkiB:
HTY «XIII», 2008. — 256 c.

6. AbakymoB B.I". biomenuuni curnanu. ['enesuc, o0podka, moHiTopunr / B.I'. Abakymos, O.1.
Pu6in, 1. Cearom. — K.: Hopa-npint, 2001. — 516 c.

7. Hanuii O.B. Meauuna i 6ionoriuna ¢izuka: miapyd. [ CTyI. BUII. MeA. 3akil. ocBiTa [I1—
IV piBHiB akpeauranii] / mig pex. O.B. Yanoro. — K.: BIITOJI, 2001. — T.2. — 415 c.

8. dyHkuioHaNbHA aHATOMIA : MiApy4YHUK / 3a pea. npod. Denonroka f.1., npod. Muikana
Bb.M. Tepnomins : HaByansHa kaura-bornan, 2007. — 541 c.

7 PeecTpauisi, nepegayda i o0pooka inpopmanii

BumiproBaneHuil neperBoproBad. IHpopmaniiinuit  curnan. IHdop-maniiinuii  mapamerp
curHainy. CraThyHl XapaKTEpUCTUKH BUMIPIOBAIbHUX MepeTBoproBadiB. KoedilieHT Ta QyHKIISA
nepeTBopeHHs. UyTiauBicTe Ta mopir dyTiauBocTi. CriocoOu 3HMKeHHS noxuOku. Bubip nartumka 3a
CTaTUYHUMH XapaKTEepUCTUKaMU. JIMHAMIYHI XapakTEepUCTUKH BHUMIPIOBAJILHUX IE€PETBOPIOBAYIB.
Ilepenarouna xapakrtepuctuka. JluHamiuni mnoxuOku. Bubip narunmka 3a JAMHAMIYHUMHU
XapaKTePUCTHKAMH.

JlaTynky eNneKTpOMarHiTHUX BEJIMYMH B €JIEKTPOHHINM MenuuHiil amaparypi. JlaTyuku sk
HEBIJ'€MHAa 4YacTHHAa €JEKTPOHHOTO NpucTporo. BusHaueHHs pnaTtuvka. [anbpBaHiuHA pO3B’s3Ka.
VY3romxeHHs piBHIB 11 miakmoueHHs 10 AL, Ananorosi Ta udpoBi TaTYUKH.

PesuctuBHi natunku Hanpyru. [lpunimun aii. XapakTepuCTUKH Ta OO0JIAaCTh 3aCTOCYBAHHS.
Jlxepena moxuOOK Ta TeXHIYHI crmocodu iX ycyHeHHs. KomneHncoBanuit AiTbHUK HanpyrH. Pe3uctuHi
natuyuku ctpymy. CranpaptHi myHTH. [lpunnun aii. XapakTepucTUKH Ta 00JacTh 3acTOCY-BaHHS.
TemmnepaTypHa KOMIIEHcAILis.

EnexkrpomaruiTHl JnaTuvku. BumiproBanbHi TpaHchopmaropu crpymy. [lpunmmn aii.
XapakTepuCcTUKUA Ta 001acTh 3acTocyBaHHsA. OCOOJMBOCTI KOHCTPYKTMBHOTO BUKOHaHHs. J[kepena
MOXMUOOK Ta TEXHIYHI CIOCOOM iX yCyHeHHs. ['albBaHOMArHiTHI JaTYMKU CTpyMmy. ['ambpBaHOMAarHiTHI
epextu. Jlatumkum crpymy Ha edekri Xomma. [lpunnun aii.  XapakTepucTHku Ta 001acTh
3actocyBaHHs. OCOOIMBOCTI KOHCTPYKTUBHOTO BUKOHaHHS. J[)kepena moxuOOK Ta TEXHIUHI CIIOCOOU
ix ycyHeHHsa. DoroenekTpuuHi JgaTdyukd. OnTuyHa mnapa. JlaT4uku cTpymMy Ta Hampyru 3
BUKOPHUCTaHHAM ONTWYHOI mapu. [lpwHnmm mgii. XapakTepucTHKA Ta O0O0JIaCTh 3aCTOCYBaHHS.
Croenianpai IMC naTumkiB enekrpomarHiTHUX BenuuuH. IMC naTtumkiB 3 OU(pPOBHUM BHUXOAOM.
CrnemniamizoBani gatauku ctpymy Ha edekti Xomna. IMC (oToenekTpuyHuX AaTYUKIB CTPyMy Ta
Hanpyru. JaT4uky 3 DIMPOTHO-IMITYJIBCHOIO MOJIYJISIIEI0 BUXIJHOTO CHTHANy. 3araibHi MUTAHHA
teopii indopmartii. Orpumanns iHpopmarii. [lepenaya indopmartii Ha Bigcranb. O6podka iHopmarii,
10 MPEJCTABICHA Y BUIVIAI €JIEKTPUYHUX aHAJIOTOBHX cUTHamiB. IleperBoproBaui nudpoBuil Kox —
iHdopmariiiamii mapamerp curnainy. [leperBoproBaui iHpopMamiifHuil mapaMeTp — MUGPOBUI KOJI.
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Pekomenoosana nimepamypa

1. J. Fraden. Handbook of Modern Sensors. Physics, Designs, and Applications. Fourth
Edition. Springer: New York 2010 663 p.

2. AGakymoB B.I., Pu6in O. 1., Carom M. Biomemuuni curmama. I'eHesuc, 06poOKka,
MoHiTopuHr. — KuiB: Hopa-IIpiaT. — 2001. — 515 c.

3. Mamenko, T. I'. laturku B OioTexHiyHuX cuctremax — X. : HTY “XIII”. — 2003. — 224 ¢.”. —
2003. - 224 c.

4. Mertposnorig Ta BuMiproBaibHa TexHika:Ilinpyunuk.3a pen.. npod.. €.C.ITonimyxka. - JIbBiB:
«beckun bit», 2003 - 544 c.

5. Pemmerauk B.SI. OcHOBH MeTpoOJIOTii Ta €1EKTPUYHUX BUMIPIOBAHb : HABYAJIbHO-METOAMYHHIA
MOCIOHUK JUIsl CTYIEHTIB enekTpomexaHiuHoro (akymnprety /. B. 5. Pemernuk, C. M. baGrok. —
Tepnonine : Bug-so THTY imeni IBana Ilymos, 2015. — 160 c.c.

6. 10.1. Konecuuk, P.C. TomammeBcbkuii EnexTpoHHI pUCTpOi BUMIPIOBaHHS Ta Y3TOKEHHS
curHainis/ Tekct nexnit — XapkiB: HTY «XIII»— 2016 - 115 ¢

7. Razavi, Behzad. Principles of Data Conversion System Design. New York, NY: IEEE Press.
1995.

8. The Data Conversion Handbook, Edited by Walt Kester, Newnes, 2005 HTY «XIT», 2003.
—224 c.

9. EnekTpoHHI MeToaM 1 3aco0M OiOMEIUYHMX BHUMIpIOBaHb: HaBuajabHUU mocioHuk / C.K.
Memaninos, B.M. Cniak, A.T. Opnos . — K.; HTYVY KIII, 2015. - 211 c.: i1..

10. KoHCIeKT JIeKI[iii 3 BUBYCHHS JMCHMILIIHK «BuUMiproBajibHI MepeTBOpOBadl Ta JaTYUKH
IUIE METUKO-TEXHIYHUX CUCTEM» JUIS CTYACHTIB crenianbHocTi 163 - biomennyna iHkeHepis OCBITHS
nporpama biomenuuna imkenepis / Yinaa. JI.I'. KoBanb. — Binaumsg : BHTY, 2020.

11. Biological and Medical Sensor Technologies CRC Press / Published March 29, 2017,
Reference - 412 Pages - 186 B/W Illustrations ISBN 9781138073210

8 dizioTepaneBTHYHI anapaTH i JIarHOCTHYHI PUJIAAA

Knacudikarist ¢i3ioTepaneBTUUHUX amaparis. 3aranpHi MMATAHHSA nmoOy10BU
¢izioTepaneBTuyHOl anapatypu. JlokanbHa Gaportepamis. JlikyBaiabHI eeKTH, MapaMeTpu BIUIMBY Ta
METOJIMKM TpoBeAeHHs mpoueayp. ImmynscHa Gaporepamis. ['imoGapoteparnis il rinepOapoTepartis.
Oco6nuBocti BIuBY. JlikyBanbHI e(eKTH, mapaMeTpHu BIUIMBY M METOJMKHU MPOBEAEHHS MpPOLELyp.
[tyuyna BeHTunsAwuis JjereHiB. OcoOIMBOCTI Pi3HOBUAIB BILIUBY. JIiKyBanbHI edekTH, mapamerpu
BIUIMBY ¥ METOJMKH MpOBeACHHs npoueayp. OCHOBHI NOJOXEHHS OKCUIeHOTeparnii Ta 030HOTeparii.
Ocob6nuBocti BruuBy. JlikyBanbHi e(eKkTH, mapamMeTpu BIUIMBY W METOAMKHU MPOBEAECHHS MPOLERYp.
Crniocobu onepkaHHs 030HO-KHCHEBOI cyMimni. Menuunuii o3oHatop. [lpu3HaueHHs i TexXHi4HI JaHI.
KoncrpyktuBHi ocobnuBocti. CTpyKkTypHa cxema i mpuHOUN Aii. Aepo30iib 1 CHHIJIETO-KHUCHEBA
teparis. OcoOnuBocTi BIuMBY. JIiKyBaibHI €QeKTH, MapamMeTpu BIUIMBY W METOJUKH IPOBEICHHS
nporenyp. Criocobu onepkaHHst aepo30iB. AnapaTHe 3a0e3medeHHs ¢i310TepaneBTUYHO1 armapaTypH.
Pi3HOBUY HAcOCIB AJIs epeKadyBaHHs PiJUH 1 ra3iB, CTBOPEHHS TUCKY 1 po3psKeHHs. JaTunku, mo
BUKOPUCTOBYIOTBCS B €JIEKTpOMEIWYHIN ra3oBiii amapaTypi. OCHOBHI MOJIOKEeHHs (hoToTepanii.
JlazepoOe3rieka, 3B's130K TTUOMHU MPOHUKHEHHSA M JOBXUHM XBWJI. JliKyBanbHi e(eKTH, mapamerpu
BIUIMBY W METOJMKH TIPOBEICHHS MpoIeayp. Metonuune 3abe3neueHHs Gororeparrii. BunpomintoBaui
i1 OJIOKM KepyBaHHS, IX XapaKTePUCTUKH, CTPYKTYpHI cxeMH. OcoO0nmuBocTi XpoMoteparii. JlikyBanbHi
edexTH, mapaMeTpu BIUIMBY M METOAUKU MpoBeAeHHS mpoueayp.OcobinuBOCTI TipoTepartii.
JlikyBanpHi epeKTH, mapaMeTpH BIUIMBY W METOJUKHU MpoBeAeHHs mpouenyp. CydacHi amapaT s
rigporepanii. KomOiHyBaHHs Tinpo- i ¢oroTepaneBTHYHOro BIUMBY. OcoOauBOCTI BiOpoTeparii.
JlikyBanpHi e¢eKkTH, mnapaMeTpu BIUIMBY W METOAMKH NpoBeneHHs nporenyp. OcobmuBocTi
yIbTPa3ByKoOBOi Tepamii. JIikyBanbHI e(heKTH, mapaMeTpH BILUTUBY i METOJIUKH MPOBEICHHS MPOIEAYD.

3aranbHi TUTaHHS MEAWYHUX JIaTHOCTHYHUX TPUIAAIB JUIS BUMIPIOBAHHS OlOMEIUYHUX
curHaimiB. Enextpodizionoriuni METOAM MOCHTIKEHb. 3acO00M sl AOCTIDKCHHS MMapaMeTpiB CepIieBO-
CYIMHHOT cucTeMH. 3aco0H Ta IpUIaau U JOCTIDKEHHS TapaMeTpiB AUXaIbHOI CUCTEeMHU. MeTOMKU
Ta MPUJIAJX JIJIs1 BAMIPIOBAHHS TEMITepaTypH Tija JiroauHu. bioTenemerpis.
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Pekomenoosana nimepamypa

1. Tomamroxa FO. A. CydacHi koM IOTEPU30BaHI KOMIUIEKCH Ta CHCTEMH Yy TEXHOJIOTiSIX
¢i3uuHOi peabimiramnii : HaB4. mocio. / FO. A. ITonagroxa. — Kuis : IlenTp yu6. mit., 2017. — 300 c. —
ISBN 978-617-673-666-0.

2. Enextponna wMemuyHa TexHika. Po3poOku kadenapu «IIpomucioBa 1 OomeamvHa
enextponikay HTY «XIIl» / aBr.: €.1. Coxon, A.B. Kinencbkuii, €.1. Kopons Ta in. — Xapkis: 30710Ti
cTopinku, 2015. — 264 c.

3. Enementu Ta mpucTpoi KBaHTOBOI enekTpoHiku: HaBy. moci6. / FO.I. Komecnuk, A.B.
Kinencexuii. — X.: HTY «XIII», 2016. — 320 c.

4. Slxosenko H.II. ®@iziotepamist : minpyunuk / H.II. SlkoBenko, B.b. Camoiinenko. — 2-e
BuAaHH4., Bunp. — K. : BCB «Meaununay, 2018, - 256 c.

5. Homamroxa FO. A. CyuyacHi KOMILJIEKCH, CHCTEMH Ta MPUCTPOI peadbiTiTaliiHuX TEXHOIOTIM:
HaBy. noci6. / FO. A. Tlonagroxa. — Kuis : Llentp. yu0. mirt., 2018. — 656 c¢. — ISBN 978-617-673-734-
6.

6. CrenianizoBaHi MiKpOKOHTpoJIepHi cucteMu: Teopis 1 npaktuka: migpydauk / €. 1. Coxon
[Ta iH.] ; XapKiBCbKUI MOMITEXHIYHUH 1H-T, HAll. TeXH. YH-T. — X.: HTY «XIII», 2007. — 252 c.

7. IlporpamyBaHHs Ta 3acTocyBaHHs MikpokoHTposiepiB STM32F4Discovery : monorpadis / B.
O. Kpamnin, A. B. ba6am, B. B. Kamnin. — Kpamaropesk: L[TPI «/Ipykapcbkuit nim», 2017. — 143 ¢

8. ®demopiB f.-P. M. ®diziorepamis : HaBy. noci6. / f.-P. M. ®enopiB [rta iH.]. — JIbBIB :
Marnomis, 2018. — 542 c. — ISBN 978-617-574-040-8.

9 TexHOJIOTiYHi OCHOBH €JIEKTPOHIKHU

TexHosnoriunuii mpouec, OCHOBHI MOHATTA. OCHOBa MpPOLECIB PO3AULYy Ta OYMILEHHS
MaTepiajiB, OCHOBHI Cy4yacHI Meroam oumiieHHS. OJepkaHHsS KpHCTaIiB 13 TBepaoi ¢asu
(pexpucranizauis, nepekpucranizanis). OaepxKaHHs KPUCTaTIB 13 ra3oBoi ¢a3u. OaepxKaHHs KPUCTaiB
3 piaKkoi (po3ruiaBu, po3unHu) ¢azu. TexHOoJIOoTis OTPUMaHHS MOHOKPHCTAJIiB OCHOBHUX €JIEMEHTAPHUX
HaMiBIOPOBIIHUKOBUX MaTepialiB: KPEMHiI0, I'epMaHit0. TeXHOJOTis OTPUMaHHS MOHOKPHCTATIB 3
PO3KJIa/1al0uMXCsl HAMIBIPOBITHUKOBUX CHOJYK. JIeryBaHHs KpHUCTaIiB B MPOIECI BUPOIIEHHS 3 P1AKOL
¢a3u. TexHonorii ogepxKaHHs TPIMHMUX HaMIBIPOBITHUKOBUX cHONyK. [loBepXHi Ta akTHBOBaHI TBEpAi
Tina JlucrepcHi cucTeMH Ta ICTHUHHI po34MHU. DI3UKO-XIMIYHI OCOOJMBOCTI  PO3YMHIB.
EnextpoximiuHi mpouecu. XiMiyHI 1 €IeKTPOXIMiYHI METOIU MiATOTOBKH IMOBEPXOHb. OuuIEeHHS
MOBEPXOHb. XIMIYHE 1 €JNeKTPOXIMIYHE TpaBJeHHS 1 TModipyBaHHS noBepxoHb CrerianbHe
3aCTOCYBaHHS €JEKTPOXIMIYHOTO TpAaBJIEHHS IIOBEPXOHb. XiMiuHI Ta (I3MKO-XIMIYHI METOAU
BUT'OTOBJICHHS ITIBKOBUX MaTepiamiB. PinnHHO(a3He XiMIYHE OCAIPKEHHSI METaliB, HAMMIBIIPOBITHUKIB
Ta AienekTpukiB. PinuHHOMa3H1 (i3MKO-XIMIYHI METO/IM BUTOTOBIICHHS TBEPAUX IUTIBOK. ["a30da3Hi Ta
napodasHi XiMi4HI METOJY BUTOTOBJICHHS TBEPIUX TUTIBOK.

Pexomenoosana nimepamypa

1. Koneco C.M., Konecos 1.C. EnexrpomarepianoznaBctBo (EnekrporexHiuni Martepianu. -
K.: «/lenbTay , 2008. — 516 c.

2. KoncrpykuiitHi Ta ¢yskmioHansHi Matepianu / babGax B.IL., baiica J[.®., Pizak B.M.,
®dinonenko C.d. Y gsox yactunax. — K.: Texnika. — U.1, 2003.— 344 c.; 1.2, 2004. — 368 c.

3. TlomumaBko IO.M., IlepesepzeBa JLII., BoponoB C.O., SAxumenko FO.I. ®i3une
Mmatepiano3HaBcTBO. K.: HTYVY «KIIl», 2007. — Yactuna 2. [dienektpuku. 392 c.

4. E. Helerea, M. D. Calin. Materials in electrical engineering. Publishing House Transilvania
University Brasov. 2015 — 378p.

5. I'ypun A.I'., 3onoraproB B.M., Ta iH. EnexrporexHiuni Marepianu. Jlabopatopuuii
MPAKTUKYM JJISl CTYACHTIB €IEKTPOTEXHIYHHX 1 €JIEKTPOCHEPTeTUYHHX crieniaabHocTel. Xapkis: HTY
«XIII», 2010 - 110 c.

6. ICTY 2843-94. Enexkrporexnika. OCHOBHI MOHATTA. TepMiHM Ta BU3HAYCHHSI.

7.TOCT 21515-76. Marepianu mienekTpuuHi. TepMiHU Ta BUSHAYCHHSI.

8. 'OCT 22622-77. Marepianu HaliBOPOBiAHUKOBI. TepMiHU Ta BU3ZHAUYEHHS.

9. ACTY 2725-94. MarnitHi matepianu. TepMiHu Ta BABHAYEHHS.
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10. O. Milton. Engineering materials science. 1995 — 827 p.

10 ImoBipHicHi 0CHOBHM 00pOOKH JaHUX

HeBigBopoTHICTh MOXMOOK Ta BaXKIUBICTh 3HAHHA MOXMOOK. OIiHKa TOXHOOK THpHU
Oararopa3oBUX BUMIipIOBaHb. [IoXHMOKM B TPSAMUX BUMIPIOBAHHSAX, CYMH, PI3HHUIII MHOXXCHHS Ta
ninenHs. Hezanexui moxuOku npu goxaBanHsx. JloBinbHa GyHKLiA onHiET 3MiHHOI. MeTOA «KpOK 3a
KpOKOMY. 3arajibHa (opMyJia Ui po3paxyHKy MOXUOKH IPH HENPSIMUX BUMIpIOBaHHAX. Bunankosi ta
cucrematnyHi nmoxubku. Cepenne i crangaptHe BimxuieHHA. CTaHAapTHE BIAXWICHHS SK MOXUOKa
OJUMHMYHOrO BigxuieHHs. CTaHJapTHE BIIXWJEHHSA BIJ cepelHboro. licTorpamMu 1 po3moAauIy,
rpaHUYHUN 1 HOpManpHHM po3nofin. CraHaapTHe BigXWJeHHA sSK 68%-Ba JOBipua TpaHUIIA.
OOrpyHTyBaHHSI CepelHbOro, sk Haminmoi oniHkd. OOIPyHTYBaHHsS CEpPEIHBOIO KBaJIPATUYHOIO
cknaganag. CtaHmapTHe BIIXWIICHHSA BiJ] cepeaHboro, koediuieHT moBipu. IlpobGnema BiaxumaHHsS
naHux. Metoau BukitodeHHs rpyOux mnomuiok. Kpurepiit IlloBene. IIpoGiema 006’enHaHHS
pe3yabTaTiB PI3HUX BUMIpIOBaHb. 3BakeHe cepemHe. Kpurepiid BimmoBimgHOCTI %2 («Xi-KBaapary).
Crymneni cBoboau i mpuBenene 3HaueHHs 2. ImoBipHOCTI mis y2. KoedimieHT miHIHHOI KOpesii.
JloBipui o1iHKHM KoedimienTa JiHiiHOo1 Kopesii. [Ipsmi perpecii Ta X 10Bip4i OLIHKH.

Pexomenooeana nimepamypa

1 Amos Lapidoth: A Foundation in Digital Communications Second editionCambridge
University Press .- 750 pages

2 Manolakis, Dimitris G. Applied digital signal processing : theory and practice. Cambridge
University Press; 1st edition (November 21, 2011).- 1008 pages

3 Foundations of Signal Processing ,3rd ed. Editionby Martin Vetterli, Jelena Kovacevic Vivek
K. Goyal Cambridge University Press; 3rd ed. edition (October 20, 2014).- 738 pages

4 Richard Lyons Understanding Digital Signal Processing, Pearson Education(US), 2010. -992 p.

5 Signals and Systems Using MATLAB Luis F. Chaparro and Aydin Akan Third Edition ,
2019.- 808 pages

6 MeTtonuyHi BKa3iBKU J0 BUKOHaHHS JaOopaTopHOi podoTu «PopMyBaHHS CUTHANIB Ta iX
nepeTBopeHHsl npu mudpoBiit o6pobIi» 3 auctumiinu «{udpoBa o6podka curHamiBy» ISl CTYICHTIB
ycix (opm HaBuaHHsA 3a creniaiabHICTIO «EnextponHi cuctemu» / Yknaxa: JI. B. ®erroxina, O. A.
byrtoa ;Xapkis: HTY «XIII», 2015.

7 MeTtoauuHi BKa3iBKM 10 BUKOHAHHS JabopaTopHOi poOoTH "BuBUeHHS METOIB aHali3y
JiHIMHOT AuckpeTHOl cuctemu': 3 aucuumiiag "Ludposa o6pobka curHamiB": ais CTyA. BCix ¢opm
HaByaHHs criell. "[Ipomucnosa enextponika" Ta "biomenununa enexktponika" / coct.: JI. B. ®eTioXiHa,
O. A. byroBa; HamionaneHuil TexHiuHui yHiBepcuTeT "XapKiBCbKUH MOJITEXHIYHUN IHCTUTYT". -
Xapki: HTY "XIII", 2017.

8 MeroanuHi BKa3iBKM 10 BHUKOHaHHs sabopatopHoi pobotu "lludposi ¢insTpu": 3
mucturniay "ludpoa 00pobka curHamiB": mas CTya. BCix ¢opM HauaHHs crerl. "lIpommciona
enexTpoHika" Ta "biomeanuna enextponika" / coct. JI. B. ®@etioxina, O. A. byroBa; Hamionansuuit
TexHiuHui yHiBepcuteT "XIII

IMEPEJIIK TUTAHb

1 Teopist e1eKTPOHHMX KiJI

1. Cdopmymroiite 3akoH Owma 1 mnpuBeniTh BIAMOBIAHE cHiBBiAHOIIEHHSA. HaBenmiTh
CIIBBIAHOIIEHHS JJIS1 PO3pPAXyHKY CyMapHOI €éMHOCTI JUIsl BUMAJKIB 1X MapaneabHOro Ta MOCIIiJOBHOTO
3’€THaHHS.

2. IlepepaxyiiTe OCHOBHI MapaMeTpu CHHYCOiaIbHOr0 CTpyMy. YoMy piBHI cepesiHi 3HaYeHHS
CTpyMy 1 Hanpyru?

3. Slxkumu mepeBaramMH BOJIOJi€ TpudaszHe eleKTpuyHe Kosio? 300pa3iTh CXeMy BKIIIOUCHHS
reHeparopa Tuiy «3ipka». Yomy piBHI ¢a3oBi 1 JIiHIMHI 3HAYEHHsS CTPYMY 1 HalpyTd IJIs TaKOTO
BKJIFOUEHHS?

4. 3o00pa3iTh 3aradbHUN BUTJIAA KPUBOI HAMarHiu€HOCTI (QeppiMarHiTHOro MmaTepiaiy.
OxapakTepu3yiTe OCHOBHI AUISHKHU JTAaHOI 3a71€KHOCTI.
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5. OnumIiTh NPUHITUIT POOOTH €JIEKTPO-MarHiTHOTO peJie.

6. Chopmymoiite nepume npasuwio Kipxroda. HaBeniTe CHiBBiAHOIIEHHS UIS PO3PaXyHKY
CYMapHOT0 OMOPY JUIS BUMAJIKIB IX MapajebHOro Ta MOCIiJOBHOTO 3’ € JTHAHHS.

7. 3anumiTe BUpa3 IS CHHYCOiJaJbHOTO CTPYMYy B CHHYCHOMY BUTIIAAl. YoMy piBHI aitodi
3HAYEHHS CTPyMY 1 Hanpyru?

8. 300pa3iTe 3arasbHUil BUIIIAN HeTdi rictepe3ucy. OxapakTepu3ylWTe OCHOBHI BEIMYHHH,
XapaKTEPHI 3a3HAYCHOT 3aJICKHOCTI.

9. OnumriTe NpUHIKI POOOTH OJHOGAZHOTO TpaHChopMaTopa.

10. Jlaiite Bu3HaueHHsA eJeKkTpudHOro ¢inbTpa. HaBenmith kmacudikarito (UIBTPIB 1O
Jiarna3oHy 4acToT, IO MPOIMYCKAIOTHCS.

11. Hapenite kiacudikaiiito Oe3nepexiTHUX HaMiBIPOBITHUKOBUX MPHIAIIB 1 MpUIAIiB 3
OJTHUM P-N TIEPEXOIOM.

12. YV sxkux pekuMax MOXe MPAIFOBaTH HAITIBIPOBIIHUKOBUN TPaH3UCTOP?

13. HaBexith mpuKkiaj €JIEKTPUYHOI CXEMH BHIIPSMIISYA 3 BHKOPHCTAHHSIM JBOX JIOMIB i
MOSICHITH IMPUHIIMIT HOTO Aii.

14. HaBeniTh mpuKJIa/ €IEKTPHYHOI CXEMHU EMHICHOTO (DUTBTpa 1 MOSCHITH MPUHIUI HOTO Jii.

15. HaBexiTh knacudikailito HamiBIpPOBIIHUKOBUX MPHJIAIIB 3 OJHUM, 3 JIBOMa 1 OLabIIe p-N
nepexo1amMu.

16. IlepepaxyiiTe OCHOBHI IapaMeTpHu HAMiBIPOBITHUKOBOTO Jioaa?

17. 300pa3iTh CTPYKTYpy HAMIBIPOBITHUKOBOTO THPUCTOPA 1 IOSICHITH MIPUHIIKIT HOTO JIii.

18. HaBeniTh mpuKiIaa eNeKTPUYHOT CXeMH BUIIPSIMIIAYA HA OCHOBI JI0JJHOTO MOCTA 1 TOSICHITH
MPUHIUI HOTO Jii.

19. HaBenith mpukiaj eIeKTPUYHOI CXEMU 1HIyKTUBHOTO (iIbTpa 1 MOSICHITh MPUHIUI HOTO
i,

2 OCHOBH HAHOCJIECKTPOHIKH

1. 3B’sA30Kk 1 BIAMIHHOCTI KBAHTOBOi 1 KJIACHYHOI MeXaHikd. [IpuHIMN HEBHM3HAYEHOCTI
I'eiizen6epra.

2. Nosxwuna xBwii ae bpoins. [Ipunmun Ilaymi. Po3kpuTu NOHATTS «KBaHTYBaHHS €HEPIii» 1
«KBaHTOBOPO3MipHi e(peKT».

3. PiBusans Illpeninrepa 1 3aranabHi BIIACTUBOCTI MOro pilieHHS. XBUIbOBA (DYHKITIA.
[1inpHICTH TOTOKY HMOBIPHOCTI.

4. Po3citoBaHHSI YaCTMHOK Ha MOTEHIIHHOI cxoauHIll. TynnenupoBanue. [lorenmiitauii 6ap’ep
KiHLeBoi mupuHH. [TpoxomxeHHs enekTpoHa uepes 6ap’ep 1 Haa 6ap’epoM.

5. KBanroBe oOMmexeHHs. YacTka B MPSIMOKYTHIN NOTEHUINHHIN SIMI.

6. KBaziyacTuHKHU B TBepAOMY Tilli. EKCUTOHH, MJIa3MOHU, MOJIIPOHU, MarHOHM.

7. Pe3oHaHCHE TyHEIIOBaHHS.

8 Monens Kpownira-IlenHi mpo o1HOBUMIPHOMY PYCi €IEKTPOHA B EPIOANYHOMY HOTEHIai.

9. Knacudikamis  HamiBNPOBIAHMKOBMX  HaArpaTok. BriacTuBocTi 1 3aCTOCYBaHHS
HaMiBIPOBIIHUKOBUX HaJrpaToK. EHepreTHuHM CeKTp CBEpXPEIIETOK.

10 Bamictnunwmii Tpancnopt. [IpyskHe 1 HenpyKHE pO3CIFOBaHHS.

11 IIpoBiHICTH JBOBUMIPHOTO €IEKTPOHHOTO a3y (KBaHTOBH epekT Xoia).

12 ExkpanyBaHHs ejekTpuyHoro monsi B 2D-cucremax. OcoOiMBOCTI €KpaHyBaHHS
€JIEKTPUYHOTO TIOJIsl Y KBAHTOBUX JPOTaX.

13 Hanotouku. HanotpyOxwu.

14 Ocamxenns miiBok JleHrmMioopa-biaomkerT.

15 XimiuHe ocaKeHHS 3 Ta30BO1 (a3u.

16 MonexyIsspHO-IPOMEHEBa EIiTaKCIs.

17 Meronu QopMyBaHHSA HAHOCJIEKTPOHHUX CTPYKTYp, 3aCHOBaHI Ha BHUKOPHCTAHHI
CKaHYIOUYMX 30H/IB. ATOMHA iHXKeHepis. JIokampHe OKHCIeHHS MEeTaliB 1 HamiBIPOBiIHUKIB. JIokanbHe
XIMIYHE 0CaJPKEHHS 3 Ta30BO1 (a3u.

18. [IpodinroBaHHs pe3ucTiB ckaHyounMu 3oHaaMu. Hanonpyk. Ilip’siHa HaHOTITOrpadis.

19. Camoopranizaitis Ta camoperyordi nmporecu. Camo30upaHHs.
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3 TBepaOTiJIbHA eJIEKTPOHIKA

1. ®i3uuHMl CEHC KIHETUYHOTO PIBHSHHS bosbliMaHa. 3amucartd piBHSHHS HENEPEePBHOCTI.
3anucaTy piBHSHHS JUIs TapIiialbHUX CTPYMIB EJIEKTPOHIB 1 JIIPOK 3 BKa3IBKOK BCIX IO3HAYEHB 1
CEHCY JIOJaHKIB.

2. JleroBaHi HamiBIPOBITHUKHA. 3aJICKHICTh KOHIICHTpAIlll HOCIiB 3apsay BiJl TeMIEpaTypu B
JITOBAHOMY HAITIBIIPOBITHHUKY. 3B’SI30K KOHIIEHTpALlii HOCIiB 3aps/y B JETOBAHOMY HAIliBIIPOBITHHUKY
3 KOHIICHTPAIIIE€I0 Y BIIACHOMY HAIliBIIPOBITHUKY.

3. Sk moB’s3aHi KOHLEHTpalii HOCIIB 3apsAgy 1 XIMIOOTEHIIad B HEBUPOIKECHOMY
HaITIBOPOBIIHUKY 1 XIMIOTEHINIAJIM €JIEKTPOHIB 1 JIpoK B piBHOBa3i? SIK CHiBBIAHOCHUTHCS PIBEHB
JIETYBaHHS N- 1 p- o0macreid p-n mepexoay 3 po3mipom OO3 B 1iux obmacTsax?

4. Po3momin eleKTpUYHOrO0 TOTEHIlay Ha KOHTAKTI MeETal-HamiBIPOBITHUK 13 IIIapOM
30igHenHs. [liarpama koHTakTy. KOoHTaKTHA pi3HULS TOTEHIIAMIB.

5. KoopauHatHuii po3noii HepiBHOBAXHUX HOCIIB 3apsly B OAHOBUMIPHOI MOJIENI EPEXOy.
JlaiiTe BU3HAUCHHS 1HXKEKI[iT Ta eKCTPaKIlii HePIBHOBXKHUX HOCIIB 3apsiy.

6. BAX p-n nepexo/y 3 MHMpPOKOIO 623010 MPU MAIKX 1 BEIUKUX PIBHAX 1HXKeKMii. SIkuil BUTIIsAL
npuiiMmae BAX p-n nepexo/y 3 OBroto 0a3010 NPy HAIBUCOKHX PIBHAX 1HKEKII1?

7. Bunu mpo6oro p-n mepexomy.

8. YTBopeHHs p-n mepexony. Bucora Oap’epy. HanwmiiTe piBHSHHS 1 TpaHHYHI YMOBH,
BUPIIIMBIIHU K€, MOKHA PO3PaxXyBaTH MIMPHUHY pP-n nepexoy. Lllupuna 1 3apsgoBa eMHICTh IEPEXOTY.
V KoMy BHIaJKY 3apsi0Ba EMHICTh P-n nepexony npomnopiiiaa U-1/2, a B skomy U-1/3?

9. Yum BHKJIMKaHAa HEOOXIIHICTh 3MEHINYBaTH WIMPUHY 0a3u p-n mepexony? BAX p-n
MepPexo/1y 3 BY3bKOIO 0a3010 NMPH MaJMX PIBHAX IHXKEKINi, Ti BIAMIHHICTH Bia BignmoBimHOi BAX p-n
Mepexo.1y 3 MUPOKOI 0a3010.

10. BAX p-i-n mgioaa i p-n nmepexoy 3 peKOMOIHAIIIEIO 1 TeHepalli€to B 1api 00’ €MHOTO 3apsiy.

11. Terepomepexoan. 3 UYMM TIOB’s3aHI TEpeBard iX BHUKOPUCTAHHS [UIsl CTBOPEHHS
BUNIPAMIIIIOUMX TiepexofiB. HapucyBatu 3oHHY agiarpamy rereporepexona Si/4H-SIC enekrpoHHa
cnopigaenicts ans Si = 4.05 eB, ana 4H-SiC = 4.6eB, mmpuna 3ab6oponenoi 3ouu 1.1 eB qnsa Si i
3.0 eB mns 4H-SiC, rmubuHa 3ansranss piBHA Gepmi o0 JHa 30HH mpoBigHocTi -0.5 eB mist Si ta
-1.5 eB g 4H-SiC.

12. Poznoain enekTpUYHOTO MOTEHIially Ha KOHTAaKTI MeETal-HaliBIPOBIIHUK 13 IIApOM
30arayenHs. [liarpama koHTakty. @i3u4HUN CeHC 1€0a€BCHHOTO Pajiycy.

13. P-n mepexin. Ctpykrypa. bonpimMaHiBchka piBHOBara.

14. Hecumerpuunuii p-n nepexia. Emirep. baza.

15. Tlpsame 3mimeHHs p-n nepexony. ['paHnuHa HepaBHOBICHA KOHIIEHTpAIlisi HEOCHOBHHUX
3apsaiB. [Hxkekiisa. PiBHI 1HXKeKIii.

16. 3BopoTHE 3MiMIEeHHS p-h epexoy. ExcTpaxitis.

17. BAX ineanizoBaHOTO p-h Mepexoay.

18. TIpoGiii p-n mepexoay. Mexanizmu npo6oro. TemneparypHa 3a1eXHICTh HAIPYTH TTPOOOTO.

19. Bap’epHa emkicTb. Bapikamnu.

20. OCHOBHI TEXHOJIOT11 BUTOTOBJICHHS HAIMIBIPOBITHUKOBUX JTI0IIB.

21. KoHTakT «MeTan-HamiBrnpoBigHuk». Jiogu LIoTTKi.

22. Crabinitponu u cradictopu. IX BUKOpHCTaHHS.

23. CTpyKTypa i OCHOBHI PeXHMH POOOTH OINOJSAPHOTO TPAH3UCTOPA.

24. OcHOBHI MapaMeTpH OIMOJIIPHOTO TPAHZUCTOPA.

25. ®i3uyHi npoiiecy B OIMOISIPHOMY TPaH3UCTOPI.

26. Cxema BKJIFOUEHHS TPAH3UCTOPA 13 3aTaJIbHUM €MITEPOM.

27. CTaTu4Hi XapakTepUCTUKH Il CXEMH 3 3araJIbHUM €MITEPOM.

28. 'paHnuHO OMyCTUMI TapaMeTpu OIMOSIPHOTO TPaH3UCTOPA.

29. InHaMi4Hi XapaKTepUCTUKH OIMOISIPHOTO TPAH3UCTOPA.

30. Ckmnanosi GinossipHi Tpan3uctopu. Cxema JlapiiHrToHa.

31. ITonpOBi TPaH3UCTOPH 3 KEPYIOUUM P-N-TIEPEXOI0M.

32. CxeMu BKJIIOUYEHHS TTOJIbOBUX TPAH3UCTOPIB.
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33. CratuuHi XapaKTEPUCTUKHU MOJTHOBUX TPAH3UCTOPIB.
34. TTonpOB1 TPAH3UCTOPH 3 130JIOBAHUM 3aTBOPOM.
35. KoMm0OiHOBaHI TpaH3UCTOPH.

4 IlporpamyBaHHs

1. OcHoBHI apudMeTHyHi 1 JIOTIYHI onepariii, 0 BUKOPUCTOBYIOThCS IIPU PO3PAaXyHKY BHpa3iB.

2. ®opmat BUKIUKY (PyHKIIIT. ApryMeHTH (yHKIIIH.

3. O6nacte pnii 3minHux. CroemianbHi crneuu@ikamii 3MIHHUX: CTaTWYHI, PETiCTPOBI.
BiamiHHICTE 30BHINIHIX 1 BHYTPIIIHIX 3MiHHUX.

4. ®opmatauii BuBoay — ¢yHkuis printf. Ilopsiiok BUKIMKY, OCHOBHI CHMBOJIA TIEPETBOPEHb.

5. YmogHi onepatopu if-else i case. @opmar komaHIH.

6. Oneparopu rukiay while i for. @opmar 3amycky, 0cOOIHMBOCTI POOOTH.

7. PoGoTta 3 MacuBaMu i cTpykTypamu naHux. dopmar omucy MEpeMiHHHMX 1 OpraHizaiis
JOCTYITY J0 3HAYCHb CJICMCHTIB.

8. 3HaueHHs 4YMCENbHUX METOAIB IPH PO3B’SA3KY 3a/ay, 110 BUHUKAIOTH NPH JOCHIKEHHI
€JIEKTPOMArHiTHHUX TPOIIECIB B €NEKTPUYHHX Ta EIIEKTPOHHHUX KOJaX.

9. Etanu po3B’si3Ky HENiHIMHMX PiBHSIHB. [30541is KOopeHiB. MeToAau yTOYHEHHS KOPEHiB.
3aco0u 3MeHIIIEHHSI TOXUOKH 00YNCIICHb.

10. VYTOYHEHHS KOpPEHIB HENIHIHHUX pIBHAHb METOJAOM JHUXOTOMIi. I'eomerpruna
IHTEepIpeTallisi METOy.

1. YTOouHEHHsI KOpEHIB HEIIHIMHUX PIBHAHb METOJOM JOTUYHUX. ['eOMeTpruyHa iIHTEepIIpeTaIlis
METOY.

12. YTO4YHEHHS KOpPEHIB HEIIHIMHMUX pIBHSIHb KOMOIHOBAaHHMM METOJOM XOpA 1 JTOTHYHHX.
['eomeTpuyHa iHTEpIIPETAIliSt METOLY.

13. YTO4YHEHHS KOpEHIB HENIHIMHUX pIBHAHb METOJOM XopA. I'eomeTpuyHa iHTepHpeTalis
METOY.

14. YTO4YHEHHS KOpEHIB HENiHIMHMX PiBHSHb METOAOM IMPOCTHX iTepauid. YMoBa 301KHOCTI
1TepaIitHoro mpolecy.

15. ANropuT™M yTOYHEHHS KOPEHIB HENIHIHHUX PIBHAHb MeToaoM Xopa. IIpaBwiio BuGOpy
CTaj0l TOYKH.

16. YMoBa aJ1s1 po3B’si3aHHs CUCTEM JIHIHHUX anreOpaiuHUX piBHIHD ITEpAlliiHUMU METO/IaMHU.

17. Po3B’s130K cucTeM JiHINHUX anredpaiyHux piBHSAHB MeTogoM Kpamepa.

18. Po3B’s130K cucTeM NiHIHHUX anreOpaidyHUX piBHAHb METOJIOM SIKOOi.

19. Po3B’s130Kk cucTteM JiHIMHUX anredpaiyHuX piBHAHb MeTojoM ["ayca-3eliens.

20. ITopiBHATBHA XapaKTEPUCTHKA METOIIB PO3B’SI3Ky CUCTEM JiHIHHUX anreOpaiyHUX PiBHSHb.

21. TlopiBHsuibHA XapakTepuctuka meToniB Eiinepa ta Pynre-Kyrtu. 3acoOu 3MeHIIEHHS
MOXUOKHU 00YHCIICHb.

22. YucenbHe pimieHHs AudepeHliHHuX piBHSAHb NpocTtuM MeronoMm Eilnepa. I'eomerpuuna
IHTepIpeTallisi METOTY.

23. UYwucenpHe pimeHHs audepeHliMHUX pIBHAHb BHUIIpaBIeHUM MetoioM Eiinepa.
['eomeTpuyHa IHTEpIIPETALlis METOLY.

24. YucenbHe pilleHHs AUQPEpeHUINHUX piBHAHb MoaudikoBaHUM MeroaoMm Eiinepa.
['eomeTpuyHa iHTEpIIPETALlis] METOLY.

5 A”asiorosa Ta HM()poOBa eJIEKTPOHIKA

1. OcHOBHI XapaKTepUCTUKHU MiJCUIIIOBAYIB.

2. OxapakTepu3yiTe OCHOBHI THIIA CIIOTBOPEHHS BUX1THOTO CHUTHAITY.

3. OCHOBHI MapaMeTpH 17€aTbHOTO OTePaIliiHOTO T1CHUITIOBaYa.

4. HaBeniTh CTPYKTYpY Ta ONUIIITh MPUHIIMII Jii OMepamiifHoOro MmiJCHIII0Baya.

5. HaBeniTh cxemMu 1HBEPTYIOUOTO 1 HEIHBEPTYIOUOTO ITiICUITIOBAYiB, Ta BUBEIITh PIBHSHHS JIJIs
BU3HAYCHHS Koe(ilieHTa MiACUICHHS IIUX CXEM.

6. HaBenitTh mepenaTHi XapaKTEPUCTHKN 1HBEPTYIOUOTO 1 HEIHBEPTYIOYOTO ITiICHITIOBAYIB.
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7. TloOynmyiiTe cxeMy I1HBEPTYIOYOTO Cymaropa Ta 3alulliTh BUpa3 I PO3pPaxyHKYy HOTO
KoedilienTa nepegadi.

8. TloOynmyiiTe cxeMy, IO peaizye (YHKIIIO MiICyMOBYBaHHS-BUpaxXyBaHHS Ta 3aIlUIIITh
BHpa3 JJI PO3PaxyHKY ii KoedilieHTa nepeaadi.

9. HaBenith cxeMy iHTErparopa Ta 3aluIlIiTh OCHOBHI pO3paxyHKOBI BUPa3H.

10. HaBenith cxemy audepeniiaropa Ta 3amuiliTh OCHOBHI PO3paxyHKOBI BUPA3H.

11. HaBeniTh cxeMy MIKOBOTO JETEKTOPA Ta 3alUIIITh OCHOBHI pO3paxyHKOBI BUPa3H.

12. HaBeniTh OCHOBHI THUITM aKTUBHHUX (DIIBTPIB HA ONEpaLiiHUX MIJCUIIOBAYaX, Ta iX OCHOBHI
PO3paxyHKOB1 BUPaKEHHS.

13. [laiiTe mopiBHsUIBHUMA aHAaJi3 XapakTepucTuku ¢inpTpiB Yebumesa ta barrepsopra.

14. TTobynyiiTe oqHOKACKaaHI PiIBTPU APYTOTO HOPSIKY.

15. HaBeniTh OCHOBHI IMITYJIbCHI CXEMH Ha OTICpAIlifHUX MMiJCHITIOBAYAX.

16. IloOynyiiTe iHBepTyrouMii Ta HeiHBepTyrouuil Tpurepa IlIMinra, Ta 3amuiniTh OCHOBHI
BUpa3H.

17. HaBenitTh cxemu MyJbTUBIOpaTOpa 1 OAHOBIOpATOpA, Ta 3aMUINITH OCHOBHI BUPA3H.

18. HaBexiTh OCHOBHI BHIM cTa011i3aTOPIB HATIPYTH.

19. B yomy mosAraroTh BiIMiHHOCTI KOMIIEHCAIIIHOTO 1 TapaMeTpUYHOro cradinizaTopa?

20. BuxopucTaHHs ONepaliifHoro miICHIIIoBava 1Jis cTadinizamii Hanpyru.

21. IMnysbCHI eEeKTPUYHI CUTHAJIH, X TapaMeTpy 1 KOJyBaHHS.

22. 3anumiiTh OCHOBHI (QyHKIIIT alreOpH JTOTIKH.

23. B yomy nossirae MiHiMi3alis JOrYHUX (YHKITIH?

24. HaBeniTh 6a30Bi KOMIOHEHTH IIU(PPOBOi CXEMOTEXHIKH.

25. HaBenith koMOiHAaIi#iH1 (DyHKITIOHATIBHI BY3JIH.

26. [laiiTe BU3HAUYEHHS MMPOTPAMOBAHUX JIOTTYHUX MATPHIIb 1 iX OCHOBHI XapaKTEPUCTHKH.

27. HaBeniTh OCHOBHI TUITH TPUTEPIB Ta X TaOJIHUIlI ICTUHHOCTI.

28. HaBeniTh npuKiIaad aCHHXPOHHUX Ta CHHXPOHHMX JBIKOBUX JIIYMIIbHUKIB.

29. HaBeniTh OCHOBHI TUIIM PETICTPIB Ta X 0COOIMBOCTI POOOTH.

30. o Take abcTpakTHI 1IM(POBI ABTOMATH Ta METOJH X 3aJIaHHS.

31. HaBeniTh cxeMH MyJIbTHBIOpaTOpiB Ha JIOTIYHHUX €JIEMEHTax, Ta 3alMIIiTh OCHOBHI
PO3paxyHKOBI BUPA3H.

6 MikponpouecopHa TexHika

1. Po3kaxiTh NHpO OCHOBHI TEHJEHIII PO3BUTKY MIKPOIIPOLIECOPHUX CUCTEM KEepyBaHHS
€JIEKTPOHHUMHU PUCTPOSIMH.

2. HaBeniTh OCHOBHI HpHUCTpoi 1 1HTepdeiicu g 3B'SI3KYy 3 KOpUCTyBauya 3 00 €KTOM
KepyBaHHS.

3. HaBeaith TUIN aHAJIOTO-IIM(PPOBUX MEPETBOPIOBAYIB, Ta KOPOTKO OXapaKTEPU3YNUTE iX.

4. HaBeniTh OCHOBHI MPUHLIUIIH [IEPETBOPEHHS IU(POBOro KOAY B aHAJTOTOBUI CUTHAIL.

5. Onumite OCHOBHI MIPUHIUIIN o0y 108U Cy4YaCHHX OJTHOKPHUCTAIIBHUX
MiKpOIIPOKOHTPOJIEPIB.

6. HaBenith y3araapHeHy MOJIETTh OJTHOKPUCTAILHOTO MIKPOKOHTpOJIEpa.

7. JlaiiTe KOPOTKHUI OMMC THUITIB MPOLECOPHUX SIIED.

8. HaBeniTh CTpyKTypHY cXeMy MikpokoHTposiepa 8051.

9. OnuuIiTh MpU3HAYEHHA Ta MPUHLIUI pOOOTH PETiCTPIB CHELiaNbHUX (DYHKIIH.

10. Po3kaxiTh mpo 0coOIMBOCTI pOOOTH CUCTEMHU ITEPEPUBAHHS Ta PETiCTPIB CTaHY.

11. daiite xnacudikallis CydacHUX MiKPOKOHTPOJIEPIB.

12. HaBenitb OCHOBHI OCOOJMBOCTI apxiTekTypu 8-mu, 16-tu, 32-ox OitHux 1 DSP
MiKPOKOHTPOJIEPIB.

13. Oxapakrtepusyiite MikpokoHTposaepu cepii STM32 ¢dipmu STMicroelectronics: Main
stream, High performance, Ultra-low-power.

14. HaBeniTh OCHOBHI MPHUHIIMIIK CUCTEMHU XUBJICHHS 1 TaKTyBaHHS MIKPOKOHTpoJiepa cepii
STM32.

15. B yom nosirarote pexxumu Hu3bkoro eneprocnoxkuBanns: SLEEP, STOP, STANDBAY?
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16. HaBeniTh CTpYKTYpy TOPTIB BBOAY/BUBOAY MIKpOKOHTpoJiepa cepii STM32.

17. OxapakrepusyiTe KOHTpOJIEp BKJIAJCHHX BEKTOPIB IMEpPEpHBAHHA Ta B 4YOMYy OOpoOka
30BHIIIHIX MTEPEPUBAHb.

18. HaBeniTh CTpyKTYpy TaiiMepiB MiKpoKoHTposepa cepii STM32.

19. OcHOBHI NPUHIIMIIYA TAKTYBAaHHS 1 KEpyBaHHs POOOTOIO Taiimepa.

20. OnumiTh NPUHIUIM TeHepalii CUTHANIB CHiB HajaHHA 1 (opMyBaHHA IIUPOTHO-
IMITYJTbCHOT MOJTYJISIIIII.

21. OnumiiTe peXxuM 3axXBaTy BMICTY JIUMIIbHHUKA TaiiMepa 1o 30BHIITHbOMY CHTHAITY.

22. OxapaktepusyiTe aHanoro-nudposi i nudpo-aHaIOroBi MEPETBOPIOBAYI MIKPOKOHTPOJIEpA
cepii STM32.

23. HaBeniTh OCHOBHI XapaKTEPUCTUKHU 1 PEKUMHU POOOTH.

24. B uomy momsrae ocoOmuBicTh poOotu kaHanmiB ALl perymspHOro i1 iHXEKTOBaHUX
MepETBOPEHDb?

25. B yomy nossirae Bukopuctands ALIIT B sIkoCTi aHAJIOTOBOTO CTOPOKOBOTO TaliMeEpYy.

26. HaBeniThb 1 0XapakTepu3yuTe OCHOBHI iHTepdelicu 3B’ 13Ky MiKpOKOHTpoepa cepii STM32.

27. SIxi ocobimBOCTI pOOOTH MOIYJS MPSIMOTO JOCTYITy IO MaM’ATi MIKPOKOHTpoJepa cepii
STM32.

28. HaBeniTh mpuHIUN OpraHi3amii nepegadi MacHBiB JaHUX MK NepuPEpIHHIMH TPUCTPOSIMH
1 ONIepaTUBHOIO IIaM SATTIO.

29. Ilobynyiite cucreMy BinoOpaxeHHs iHpopmarii Ha 6a3i MikpokoHTposepa cepii STM32.

30. IToOynyiite cuctemMy KepyBaHHs Ha 6a3i MikpokoHTposepa cepii STM32.

31. Ilobynyiite cucrem (hopMyBaHHS IMITYyJIBCHHX TOCHIJOBHOCTEH Ha 0a3i MIKpOKOHTpOJIEpa
cepii STM32.

32. TloOynyiiTe cucteMm peecTpallii aHAIOTOBMX CHUTHANIB Ha 0a3i MIKpOKOHTpoliepa cepii
STM32.

33. IloOynayiite cucremy 0OMiHY JaHUMH Mi>K MIKPOKOHTPOJIGPHUMH CUCTEMAaMH.

34. OcHOBHI IPUHIUIK BUOOPY 1 OOTPYHTYBaHHS BUKOPUCTAHHS MIKPOKOHTpOJIepa Ha MiJCcTaBi
3a/1a4, 1110 BUPIIITYIOTHCA.

7 Anartomis i ¢isiosoris
. MeToau aHaTOMIYHOTO AOCIIKEHHS.
. BU3HaueHHs NOHATH: OpraH, cucTeMa OpraHiB, anapar, OpraHi3M sk Iije.
. Tonorpadis yepena.
. KicTkoBwmif M0O30K. PicT 1 pO3BUTOK KICTOK.
. Ponb okicTs 1 mnacTuHOK pocTy. TOUKM OKOCTEHIHHSL.
. Bynosa cyrio6iB 1 oci 06epTiB (IpUKIIaL TOBUIHHHI).
. Bynosa kictku. Tumnu KicTKOBOT TKAHUHHU.
. XpeOer 1 rpyaHa KiiTKa sk 1iie. KoHcTuTy1iiH1 0cOOIMBOCTI TPy IHOT KITITKH.

9. bynoBa 1 ¢ynkuii xpeberHoro croBma. bygoBa xpebus. IlopiBHsIbHA XapakTepUCTHKa
XpeOIiB PI3HUX BIAJILTIB.

10. CkeneT BepXHiX KiHIIIBOK 1 HXKHIX KIHI[IBOK.

11. TlonsTTs Ipo M’s130By TKaHUHY. BygoBa M’s131B.

12. ®i3uuni sikocti M’ s13iB. [ToctaBa Ta 11 mopymieHHS.

13. biomexaHika 1 KOOpAMHALIIS PYXIB.

14. BynoBa m’s3iB.

15. Cratnuna it nuHaMiyHa poboTa M’s31B. CTosiHHS, X0p0a. BukopucTanHs nanux aHatomii y
¢bi3MYHOMY BUXOBaHHI.

16. PotoBa mopokxHuHa, ii cTiHKU. CIMHHI 3a703U 1 X MPOTOKH. 3yOW MOJIOYHI 1 MOCTIHHI.
3yb6Ha ¢popmya.

17. OuepeBuHa, i 3HaueHHs. bprki, caTbHUKY .

18. TOHKI KMIIKH 1 ABaHAAUATUIIANA KUIIKA, TPOTOKH, 110 B HEl BIIKPUBAIOTHCS; TIOPOKHS 1
KJIyOOBa KUIITKH.

01N N W~
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19. Cucrema opraniB TpasyieHHs. ['icTomoriuna Oy0Ba CTIHKMA TPABHOTO IUISXY B LIJIOMY 1 3a
BiJITLTaMU.

20. di3i0J10Tis HEHTPATLHOT HEPBOBOI CUCTEMH.

21. 3ano3u BHYTPILIHBOI CEKperii.

22. Perynsmis AisUIbHOCTI 3aJ103 BHYTPIITHBOT CEKPEITii.

23. ®izionoris HEeHTPaTbHOI HEPBOBOI CUCTEMHU.

24. di310J10TisI HEHTPATBHO1, TEpUPEPUIHOT Ta BET€TATHBHOT HEPBOBOI CHCTEMH.

25. Opranu Mo4yTTiB Ta X MPU3HAYECHHSI.

26. CipuiiMaHHS CBITJIOBHX MOPa3HEHb.

27. Ilepenaya 3ByKOBUX KOJIMBAHb.

8 PeecTpauisi, nepegaya i o6podka ingopmanii

1. [laliTe BU3HAYCHHS TEpMiHAM: «BUMIpIOBAJIbHA 1HPOPMAIIiS» Ta «BUMIPIOBAIBHUN CUTHAID».

2. JlaliTe BU3SHAYCHHS TEPMIHY «IaTIUKY.

3. Jlaiire BM3HAYEHHS TEPMIHY «BUMIpPIOBaJbHUNA IepeTBoproBau». HaBeniTh OCHOBHI
XapaKTePUCTHKH TAaKUX MEPETBOPIOBAYIB.

4. HaBeniTh CTaTU4HI XapaKTEPUCTHKH BUMIPIOBAIBHOTO MepeTBoproBaya. JlaiiTe BU3HAUCHHS
TEepMiHYy «(pYHKIIIS IEPETBOPCHH» Ta «TPadyBalbHa XapaKTEPUCTUKAY.

5. Jlaiite Bu3HaueHHa TepMiHy «KoedilieHT TNEpPeTBOPEHHS»  BUMIPIOBAIBHOTO
MEePEeTBOPIOBAYA.

6. OnuiiTh XapakTePUCTUKH IEPEeTBOPIOBaYa: YYTIUBICTH Ta MOPIT YyTAUBOCTI. Bim doro
3aJIe’KaTh HaBEACHI XapaKTePUCTHKH.

7. HaBenith kiacudikalliro JaTYMKIB 3a ACKUIbKOMA KiIacH(PiKaiiHUMU 03HAKaMHU.

8. HaBeniTh OCHOBHI BUMOTH JI0 JJATYHKIB, [0 BUKOPHUCTOBYIOTHCS B IIPOMHCIIOBOCTI.

9. HaBeniTh OCHOBHI MOXHOKHM, 110 BUHMKAIOTh B CTATUYHOMY PEXHUMi POOOTH JaTyuka 1 iX
HOpPMYBaHHSI.

10. BkaxxiTh OCHOBHI JKepesia MOXUOOK.

11. HaBenith kiacudikailiro 1aTYUKiB €JIEKTPOMArHiTHUX BETUYHH.

12. HaBeniTh OCHOBHI JUHAMIYHI XapaKTEPUCTHUKH BUMIPIOBAILHOTO NEPETBOPIOBAYA.

13. OnumiTe Ipoec BUMIPIOBAIIBHOTO IEPETBOPEHHS, HABEAITh CXEMHU.

14. Onuite TpaHCPOPMATOPHI TATUUKU HANPYTH, HABEIITh IX OCHOBHI XapaKTEPUCTHUKH.

15. HaBeniTh 0COOIMBOCTI 3aCTOCYBaHHS TPAaHC(HOPMATOPHUX TATUUKIB HALIPYTH.

16. OnuuriTe TpaHCPOPMATOPHI AATYMKHU CTpyMy. HaBeiTh 1XHI XapaKTepUCTUKHU Ta MPUHIUII
mii.

17. OnuuiiTe OCHOBHI KOHCTPYKLIi TpaHC(HOpMATOpiB CTPYMY, Ta HaBEIiTh iXHI KOHCTPYKIII.
HaBenith 0c0OIMBOCTI IXHBOTO 3aCTOCYBaHHS.

18. HaBeniTh NpUHIUIIOBY cxeMa TpaHcpopmaropa cTpyMy. ONHIIITh NPUHLIKT HOro ii.

19. OnumriTe epexiTHUA PEKUM Yy BUMIPIOBAIBHOMY TpaHCc(opMaTopi CTpymy.

20. OnuuriTe TpancGopMaTopH MOCTiiHOTO cTpyMmy. HaBeniTh iXHI OCHOBHI XapaKTEpUCTUKH
Ta OMUIIITH TIPUHIIMI JTii.

21. Haiite Bu3HaueHHsA edekry Xoita. HaBeniTh KOHCTPYKIII JaTYMKH HAa OCHOBI e(dekTy
Xouna.

22. OnuiiTe Pe3UCTHBHI AATYMKU Hanpyru. HaBemiTh 1XHI OCHOBHI XapaKTEPUCTUKH Ta
OTHIITH MPUHIIATI JTii.

23. HaBeniTh HEOOXiHI CXEMH IMiIKJIFOUEHHS JaTYNKU HATPYTH Ta PIBHSIHHS.

24. OnuuIiTh IIaHApHUHM JaTYUK CTpyMy Ha OcHOBI edekTy Xosuta. HaBenite Horo cTpykrypy
Ta 0COOJIMBOCTI BUKOPUCTAHHS.

25. Illo Take KOMIIGHCOBaHMM HUIBHMK Hampyrd. HaBemite #oro cxemy Ta o00JacTi
3aCTOCYBaHHS.

26. HaBeniTh OCHOBHI JKepesia MOXHOOK B PE3UCTUBHUX JaTYMKAX HAMPYTH Ta CIocodm ix
KOMIICHCAIlil.
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27. OnumiiTh pPE3UCTUBHI NAaTYUKH CTpyMy. HaBemiTe iXHI XapakTEpUCTHKH Ta OIHUIIITH
TIPUHIIMIT 1.

28. OnumIiTe TaKMW KJac JAaTYWKIB, SIK CTAaHAApTHI IMIyHTH. HaBemiTh iXHIO KOHCTPYKIIIIO Ta
0COOJIMBOCTI 3aCTOCYBaHHS.

29. OnuuIiTh JaTYMK CTPyMY Ha OCHOBI epekTy XoJuia 3aMKHYTOTO i Pa30MKHYTOTO

30. OnuIiTe 1aTYNKKA CTPYMY Ha OCHOBI ONTUYHOI apu. HaBeniTh 1XHI XapaKTepUCTUKH.

31. Omumite IMC paTymkiB Ha OCHOBI ONTWYHOI mapu. HaBemiTe iXHIO CTPYKTypy Ta
0COOJIMBOCTI 3aCTOCYBaHHS.

9 dizioTepaneBTUYHI anapaTH i JiarHOCTUYHI PUWJIAAU

1. HaBenitp kiacudikamiro ¢izioTepaneBTHUYHUX arapariB B 3aJIGKHOCTI BiJ (i3HIHOTO
(bakTopy BIUIHUBY.

2. HaBeniTh OCHOBHI NpUHIUIIK TOO0Y/IOBY amapaTiB AJIs JIOKaIbHOI OapoTeparii.

3. B domy monsrae niKyBalIbHUH edekT Oaporepariii, mapamMeTpu BIUIUBY Ta METOIUKU
IIpOBEIeHHS npoueayp?

4. B dyomy monsirae JKyBaJbHHHA e(eKT BiJ HpOBENEHHS Npouenyp TrimobapoTeparmii i
rinepbapoTtepartii?

5. Hamenite mikyBanmbHI e(peKTH, MapamMeTpH BIUIMBY i METOAWKH TPOBEIACHHS IMPOLEAYD
rimobapoTeparrii # rinepdapoTepartii.

6. B womy mossirae mry4Ha BeHTHIIALIS JereHiB. OcoO0IMBOCTI pi3HOBHIIB BIUIUBY?

7. HaBeniTh OCHOBHI MOJIOXEHHS OKCUTEHOTEparii Ta 030HOTeparlii, 1 0COOIMBOCTI BILUIUBY.

8. HaBeziTh OCHOBHI cr1ocOOH O/1ep>KaHHS 030HO-KUCHEBOT CyMIiIIIi.

9. HaBenitTh QyHKIIOHATBHY CXEMY MEIMYHOT'O 030HATOPA Ta MOSACHITH MPUHIIUII HOTO Jii.

10. B yomMy mosisirae JIikyBaJbHUN €EKT BiJ aepO30IIiB i CHHIIIETO-KHCHEBOI Tepartii?

11. Onuiite cnocoou oep>KaHHs aepo30JIiB.

12. 3anponoHyiiTe pyHKIIOHATIbHY CXEMY arnapaTy JUisi OTPUMaHHS aepO30iB.

13. OnumriTe OCHOBHI NONIOKEHHS (OTOTEpAarii.

14. B yomy nosirae nazepoOesrneka 1 3B'130K INIMOMHY TPOHUKHEHHSI ¥ JOBKUHU XBUJI1?

15. B domy mnonsrae nikyBaJbHUHM e(eKkT, MmapaMeTpud BIUIUBY N METOJUKU INPOBEJCHHS
nporeayp ¢ororepanii?

16. Hasenith (¢yHKI[IOHANIBHY cXeMy (i310TepaneBTUUHOrO amapara Juid I[POBEICHHS
JIOKaJIbHOI (OoTOTEpAaIii.

17. B yomy nossirae oco0nMBICTh TiapoTepanii?

18. ki nikyBasibHI eQeKTH, MapaMeTpu BIUIMBY I METOJMKH IPOBEAEHHS MpOLELyp
rizporepamii?

19. HaBeniTh cyuyacHi anapaTu Ajs T1IpoTepartii.

20. B yomy nossirae KOMOiHYBaHHS T1po- i (OTOTEPANIEBTUYHOTO BIIUBY?

21. HaBenith 0OCHOBHI 0COOIUBOCTI BiOpoTeparrii.

22. B yomy nosisirae 0co0IMBICTh YIBTPa3ByKOBOI Teparii?

23. HaBenite QyHKIIOHaTbHY cXeMy ()i310TepanieBTUUHOTO amapara Jjsi I[POBEICHHS
yIBTPa3BYKOBOI Tepamii.

24. Hapenith Kkiacudikalilo MEIUYHUX JIarHOCTUYHUX NPUIAAIB I BHUMIPIOBaHHS
010MeIMYHUX CUTHAIIB?

25. B yomy nomsraroTh e1eKTpodi310J0TI9HI METOAM JTOCITIKECHb.

26. SIki OCHOBHI MpHUJaJd BUKOPUCTOBYIOTbCS JJISi JOCIHIDKEHHS IapaMeTpiB CepleBO-
CYAMHHOI CUCTEMU?

27. SIxi OCHOBHI TpWIATH BHKOPUCTOBYIOTHCS JISAOCHIHKEHHS MapaMeTpiB AMXalIbHOL
cucremMu?

28. SIki OCHOBHI IPUJIa ¥ BUKOPHCTOBYIOTHCS ISl BUMIPIOBAHHS TEMIIEpaTypH Tija JIIOJUHU?

29. B yomy nossirae BU3HaYEHHS TePMiHy OioTenemeTpis?
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10 TexHOJIOTIYHi OCHOBH €JIEKTPOHIKHU

1. OnuuriTe xpomarorpadiyHuil METOJ] OUUIIICHHSI.

2. OnuuIiTh OYUIICHHS 3a JOIMIOMOTOI0 PITMHHOT €KCTPAKIIii.

3. [IpuHIMIY KPUCTATTI3AMIHOTO OYUITICHHS.

4. PymriitHa cuia (ha30BUX MEPETBOPEHB 1 MEXaHI3MU YTBOPEHHS 3apPOJIKIiB.

5.3 4oro ckJIagaeThCs BiIbHA €HEPris 3apojKa HOBOI (a3u? Sk BIUIMBaIOTH KIHETHYHI (aKTOpH
Ha MPOLECH YTBOPEHHS 1 pOCTY 3apOJKIB?

6. Buiu xpucTaniyHux rpaHei, 0coOIMBOCTI KIHETHKH Ta MeXaHi3MiB ix 3pocranHs. Criocodu
CTUMYJIIOBaHHS IIPOLECIB POCTY.

7. OnuuIiTh BUPOIIYBAaHHS MOHOKPHCTAIIB METOJIOM BUTATYBaHHSA 3 PO3IUIABY.

8. Meronu BHpOIIyBaHHS MOHOKPHUCTANIB 30HHOI IUIaBKOIO. BupollyBaHHS KpHCTaliB 3
po3uuHiB Meronom [pana.

9. Oco6nuBOCTI BUPOOHUIITBA HAMIBIPOBITHUKOBUX PO3KIAIAl0THCS CIIONYK.

10. OcHOBHI eTany TeXHOJIOTii BUPOOHUIITBA MOJIKPUCTAIITHOTO KPEMHIIO.

11. OcHOBHI eTany TeXHOJOT1i BUPOOHUITBA MOJTIKPUCTATIYHOTO T€pMaHilo.

12. SIxi MeTonu OTpHMAaHHS KPHCTANiB 3 TBEpHOi (pasu BUKOPHCTOBYIOTHCS JUISI OTPUMAHHS
HaMiBIPOBIIHUKOBUX MOHOKpHUCTaNiB? ONUIIITH BUPOIIYBAaHHS MOHOKPUCTAIIB METOOM HOPMaIbHOL
CTIPSIMOBAHOI KpUCTAaJTi3allii.

13. Ancop6itis i abcop6is. ['iapodineHi i rigpodoOHi copOeHTH.

14. OnepkaHHS aHOIHUX ILTIBOK.

15. CunTe3 HAaHOKPUCTANIYHUX LIAPIB UISIXOM €JIEKTPOOCAKEHHS.

16. EnektpoximMiuHe oca/KCeHHS METAJIIB Ta €JIEMEHTAPHHUX HAIlIBIIPOBITHHUKIB 3 PO3ILIABIB.

17. XimiuHi 3aco0u 3a0e3mneueHHs aares3ii miiBoK.

18. ®oToxiMiYHE BUTOTOBJICHHS HAHOYACTUHOK METAIIB.

19. Pinunno(asHe XiMiuHe ocaKEHHS HAMMiBIPOBITHUKOBUX IIAPIB.

20. I'iapoTepMalibHI METOIM BUTOTOBJICHHSI HAHOKPUCTAJIIB

21. 3a gonomoror SKuX (hi3uKo-XiMIYHUX METO/IIB CTBOPIOIOTHCS HAHOUCTIEPCHI CUCTEMU?

22. 3aranpHa XapaKTEepPUCTHKA qucriepcHUX cucteM . Ctabutizallis KOJOITHUX PO3UYHHIB.

23. Cryninb aucnepcHocri. [Iponec koarynsmii.

24. BigMiHHOCTI y OYyJI0B1 Ta BJIACTUBOCTSIX BUCOKOJMUCIIEPCHUX 1 HU3BKOJUCIEPCHUX CHCTEM
Ha MPUKIAJi CyCleH3ii 1 J1i0301eil (ripo3oneit Ta opraHo3onei).

25. IloBepxHEBO-aKTUBHI PEUOBUHHU.

26. AncopOuis 1 abcopOuis. I'iapodinbhi 1 rizpodoOHI copOeHTH.

27. CuHTEe3 HAHOKPUCTAIIYHUX 1IAPIB UISIXOM €JIEKTPOOCaKEHHS.

28. EnextpoximiuHe Oca/KeHHs METaJliB Ta €JIeMEHTapHUX HaliBIPOBIIHUKIB 3 PO3ILIABIB.

11 Enextponika nedgeKTiB B HAiBNIPOBIATHMKOBUX MaTepianax

1. ®di3uka NOXOKEHHSI 30HHOTO €JIEKTPOHHOI'O €HEPreTUYHOr0 CHEKTPY 11ealbHUX KPHUCTAJIB
1 MMOSICHEHHS MOJLTY KPUCTAIYHUX MaTepiasliB Ha METaJH, HAMIBIPOBIIHUKY Ta JII€JIEKTPUKH 3a Horo
cnernudikoro.

2. 3anexHICTh KOHLEHTpallli pIBHOBOXHUX HOCIiB 3apsay B 30HAaX J03BOJICHUX EHEPrii
BJIACHOT'O HaIiBIIPOBIIHMKA Ta PyXJIUBOCTI LIUX HOCIIB 3apsy BiJl TEMIEpaTypH.

3. Knacudikariiss eneKTpOHHUX €HEpPreTMYHHX CTaHIB TOYKOBHX Je(EKTiB 3a XapaKTepoM iX
B3a€MO/IT 3 30HAMH JT03BOJICHUX €HEPTii HaIiBIIPOBIIHUKOBOIO KPUCTAIY.

4. Tlpupona KOBJIEHTHOTO 3B'A3Ky MIDK aTOMaMH KPHMCTAlIYHOI PELITKH eJIeMEHTapHHUX
HaIIBIPOBIIHUKIB 1 KpUTepli YTBOPEHHS TBEPIUX PO3UMHIB 3aMILICHHS Ta MPOHUKHEHHS B TaKUX
Marepianax.

5. ®i3uKa NOXOAKEHHsI JOHOPHUX 1 aKUENTOPHUX LIEHTPIB Ta iX €JIEKTPOHHUX €HEPreTUYHUX
CTaHIB B €JIEMEHTAPHUX HAIMIBIPOBITHUKAX JUIS TOMIIIOK 3aMill[EHHSI.

6. di3uKa MOXOAKEHHsI JOHOPHUX 1 aKUENTOPHUX LIEHTPIB Ta iX €JIEKTPOHHUX €HEPreTUYHUX
CTaHIB B €JIEMEHTAPHHUX HAIIBIIPOBITHUKAX JJISI TOMIIIOK TPOHUKHEHHS.

7. Jlomimky am@poOTepHOro TUIY 1 iX BIUIMB Ha €JIEKTPOHHY EHEPreTHUHY CTPYKTYpY
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€JIeMEHTapHHUX HaIliBIIPOBITHHKIB.

8. 3aJeXHICTh PIBHOBa)XKHOI KOHILIEHTpAIil OCHOBHHMX HOCIiB 3apsay B 30HaX JO3BOJICHUX
EHEeprii Jayke cinabo JIeroBaHUX €JEMEHTApHUX HAaIlIBIPOBIIHMKIB, 1X PYXJIUBOCTI Ta MHUTOMOI
MIPOBITHOCTI TAKWX HAMIBIPOBITHUKIB Bl KOHIIEHTPAIIi JOMIIIIKHA OJTHOTO THITY 1 TEMIIEPATyPH.

9. Oco0OmuBICTh XIMIYHOTO 3B’SI3Ky, IPAaBWJIO BHU3HAYEHHS THUITY JOMINIKOBHX IIEHTPIB
3aMIIICHHS 1 KUTBKOCTI iX €HEepreTMYHUX piBHIB y 3a00pOHEHIN 30HI HAIIBIIPOBITHHUKOBUX CIIOIYK
AIIIBV ta AIIBVIL

10. Edextn yacTKOBO1 1 MOBHOI KOMITEHCAIl1, @ TAKOXX MEPEKOMITCHCAIIi]1 TOMIIIKOBHUX IIEHTPIB.

11. TemmepaTypHa 3aJeXKHICTh KOHIIEHTpAIlii OCHOBHHUX HOCIiB 3apsay B €IIEMCHTAPHOMY
MOHOKPHUCTAIIYHOMY HAIiBIPOBIIHUKY AYXKe CJIa00 JIETOBAHOMY IMPOCTOIO JOHOPHOKO JOMIIIKOKO 1
YaCTKOBO KOMIICHCOBAHOMY IPOCTOO aKIIETITOPHOIO JOMIIIKOIO.

12. OcobmuBOCTI €IEKTPOHHOI EHEPreTUYHOI CTPYKTYpPH CIIa0KO, MPOMIKHO 1 CHIIBHO
JIETOBAaHUX HAITIBITPOBIIHHUKIB.

13. KnacuuHe i KBAaHTOBE YIIMPEHHS JOMIIIKOBOTO PiBHSI B HAIBIPOBIHUKOBUX MaTepiaax.

14. Tlpupona i TUIM EIEKTPOHHUX CHEPreTHMYHHMX CTaHIB BJIACHUX TOYKOBUX JE(PEKTIB B
KpeMHii Ta repMaHii.

15. Tlpupona i TUIM EINEKTPOHHUX CHEPreTHMYHHX CTAaHIB BJIIACHUX TOYKOBUX JE(PEKTIB B
HamiBOpPOBiTHUKOBUX crioykax AIIBVI.

16. EnekTpoHHI €HEpreTUYHI CTaHW KOMILJIEKCIB BIIACHUX TOYKOBHX JIe(PEKTIB 3 JOMIIIKOBUMHU
aTOMaMH B MOHOKPHCTAJIIYHOMY KPEMHI].

12 ®i3uyHi MeTOaH J0C/iKEeHHsI HANIBIPOBITHUKOBUX MaTepiaJiB

1. Knacudikamiss Ta  xapakTepucTMKa  METOMIB  BU3HAUEHHS  MHMTOMOIO  OINOpY
HaIIBIPOBITHUKOBUX MaTepiais.

2. ®i3u4HI NepeIyMOBH 1 €KCIEPUMEHTaIbHI 3aCO0M BUTOTOBJIEHHS OMIYHUX KOHTAKTIB JI0
HaMIBIIPOBIIHUKIB PI3HOTO TUIY MTPOB1IHOCTI.

3. KoHTaKkTHI MeTOAM BU3HAYEHHS MHUTOMOIO ONOpPY HAMiBIPOBIIHUKIB 3a MOBHUM OIOPOM
BUTOTOBJICHHX 3 HHUX 3pPa3KiB MPaBMILHOI TeOMETPHYHOI (hOpMHU.

4. ®i3uyHe OOTPYHTYBaHHS, OCOOIMBOCTI 3aCTOCYBAHHS, IepeBaru 1 HEJOJIKH JIBO30HIOBOTO
METO]ly BU3HAYEHHS MIMTOMOI'O OTIOPY HAaMIBIPOBITHUKIB.

5. ®i3uuHe OOIPYHTYBaHHS, OCOOJMBOCTI 3aCTOCYBaHHS, II€peBard 1  HEAONIKH
YOTUPHU30HI0BOTO METOY BU3HAUEHHS MUTOMOIO ONOPY /s 3pa3KiB AOBUILHOI (OpMHU y HAOIMKEHH1
X HamiBHECKIHYEHHOTO Ta OOMEKEHOTO PO3MIipiB.

6. ®i3uuHe OOIPyHTYBaHHS 1 OCOOJMBOCTI 3aCTOCYBaHHS UYOTHPU30HIOBOIO METOAY
BU3HA4YEHHS MUTOMOI'O ONOPY /U1l TOHKUX IJIACTUH Ta IJTIBKOBUX IIApiB.

7. JlokanpHe BU3HAYSHHSI TUTOMOTO OTIOPY OJHO30HIOBHM METOIOM 3 PyXOMHUM 30H]IOM.

8. JlokasbHe BM3HAUYEHHS MHUTOMOIO ONOPY METOJO0M BHUMIPY OHOPY PO3TIKaHHS TOYKOBOI'O
KOHTAKTY.

9. Be3KOHTaKkTHE BH3HAUYEHHS METOJAOM MOCTa 3MIHHOTO CTPyMY 3 €MHICHUM 3B’S3KOM
MUTOMOTO OMNOPY HAMIBIPOBIJHUKIB 332 MOBHUM OINOPOM BHUTOTOBJIEHHMX 3 HHMX 3pa3KiB NPaBUIbHOI
reomMeTpuuHoi hopmu.

10. ®izuuna npupoaa edexrty 3ecbeka 1 METOAUKA HOTO BUKOPUCTAHHS /Ui BUSHAYCHHS THUITY
OCHOBHHMX HOCIIB 3aps/y 3a 3HaKOM T€pPMO-€.p.C.

11. ®i3uyna npupoaa edexkty Xoia 1 3aJ€KHICTh CTanoi XoJjula BiJl TUITY, KOHIIEHTpAIIii,
MeXaHi3My PO3CiIOBaHHS OCHOBHMX HOCIIB 3aps/y Ta BEIMYUHH 1HIYKIIi MarHiTHOTO TOJI.

12. TexHika EKCIIEPUMEHTY 3 BH3HAYECHHS CTanoi Xojula TpH TOCTIHHOMY CTpymi Ta
CTaLlIOHAPHOMY MarHiTHOMY IIOJIi.

13. 3actocyBanns edekty Xosuta 1jis BU3HaYEHHS TUITY, KOHIIEHTpAIIli 1 pyXJIMBOCTI OCHOBHUX
HOCIiB 3apsi1y B HEKOMIICHCOBAHUX HAMiBIPOBIAHUKAX MPHU JOMILIKOBIH MPOBIAHOCTI.

14. 3acTocyBanHs edexTy Xoiia il BU3HAUYCHHS €HEprii 10Hi3aIii JOMIIIKOBUX IEHTPIB Ta
IIMPUHUA 3200POHEHOT 30HU B MOHOKPUCTAJIIYHUX HAIIBIPOBIIHUKAX.

15. 3acrocyBanHs edekTy Xoiia JJisg PO3AUILHOTO BU3HAYECHHS KOHIIEHTpAIl JOHOPHOI Ta
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AKIIETITOPHOI JIOMIIIIOK B MOHOKPUCTAIIYHUX HAIIBIPOBITHUKAX 3 PI3HUM PiBHEM iX JIeTyBaHHS.

13 ImoBipHicHi 0CHOBH 00pOOKH JaHUX

1. o mpuiimaeThcs 3a HaAMKpanly OLIHKY MpH OaraTopazoBOMY BHMipi AESKOi BETHUYUHH?
CdopmymtoiiTe npaBuia, sIK IpaBUIBHO MPUBOIUTH 1 BUKOPUCTOBYBATH MOXUOKkU. HaBeniTh mpukiiaj
NPaBUJIHHOI 1 HEMTPABUIIBHOT 3aIIMCH PE3YJIbTaTy BUMIPIOBAHHS.

2. o Take abcoyfoTHA 1 BIAHOCHA 1 CUCTEMaTH4YHA MOXMOKK BUMiproBaHHA? fka emmipudHa
3B'SI30K ICHY€ MK UMCIIOM 3HAUyIIUX HU(P pe3ynbTaTy i BiAHOCHOIO MOXUOKOI0? (HABECTH MPHUKIIA).
3a AKUX AiSIX HaJ BUMIPSHUMH BETUYMHAMU 3pYYHO BUKOPHCTOBYBATH BIIHOCHY MOXHMOKY, a 3a SKUX
abcomoTHy?

3. ChopmymoiiTe mpaBuia i Haa TOXWOKaMH TIPH JOJIaBaHHI 1 BIJHIMaHHI BUMIPSHHUX
BEJIMYMH JUISI BUMAIKy HE3aJEKHUX MOXUOOK 1 Ui BUIAAKY, KOJU MOXHUOKH MOXYTh OyTH 3aJIeKHi.
Sxuit 6yae pesynbrar Bupasis: (X, ..., Z) =, OTPUMAaHUN IPU BUKOPUCTAHHI KOKHOTO 3 IIUX MIPABHII?

4. ChopmyimroiiTe mpaBuia il HaJl TOXHOKaAMH MTPH MHOKCHHI 1 UJICHHI BUMIPSHUX BEITUYHH
JUIS BUNIQJIKY HE3AJIeKHUX MOXHOOK 1 ISl BUMAKY, KOJIHU MOXHUOKH MOXKYTh OyTH 3anexHi. Skuii Oyne
pe3yabTat Bupasis: (X, ..., Z) =, OTPUMaHUI IPH BUKOPUCTAHHI KOXXHOTO 3 IIUX IPaBUII?

5. ChopmymroiiTe mpaBuiia Aii HaJ MOXMOKAMU MPU MHOXKEHHI BUMIPSHUX BEIHYMH HA TOYHE
YHCIIO 1 IPH 3BEACHHI X Y CTYIIHb JUIS BUMAAKY HE3aJICKHUX MOXUOOK 1 I BHIAIKY, KOJIHA MOXUOKH
MOXYTh OyTH 3anexHi. Skuil Oyne pe3ynbraT Bupasi: (X, ..., Z) =, OTPUMAaHUNA NPU BUKOPHCTAHHI
KOKHOTO 3 IIUX TIpaBui?

6. Chopmyinroiite 3araipHe MPaBWIO JUIsi OOYMCIIEHHS MOMUJIOK B HENPSMHUX BUMIpax s
¢byskuii q(X, ..., z). 3acTOCyiTe METO KPOK 32 KPOKOM 1 3arajbHe IMpaBUIO JO OOYMCIICHHS MTOXUOKH
byskuii (X, ..., Z) =. 3 4YUM MOB'I3aHO BIAMIHHICTD OJIEPKAHUX PE3YJIbTATIB?

7. CranmapTHe BiIXWJCHHs (CTaHIApTHE BiAXWICHHS TEHEPaIbHOI CYKYIMHOCTI, BHOIpKOBE
CTaHJApTHE BIAXWIEHHsS), HOro CEHC, fAK TIOXUOKM OJMHMYHOrO BHMMiproBaHHs. CTaHgapTHe
BIIXUJICHHS BiJ cepeauboro. Yomy OyJie 0IHO CTaHAAapTHE BIAXWICHHS 1 CTAaHIAPTHE BIAXUJICHHS BiJ
CepeIHbOro Ul HACTYIMHOro HaOopy BHUMIpIB: 1 SIK MOBMHEH BUIVIAZATH OCTATOUYHUIN pe3ysbTaT HOro
00poOku?

8. SIk Burnsgae BHUpa3 Uil CEpPEeIHBOro, 3alMCaHe 3 BUKOPUCTAHHSAM YacTOTH peasizaiii
pe3yabTaTy XK 1 SKHMM mpaBuiIoM MiaKkopsroTees yactotu? 1o Take ricrorpama, i s SKUX IIiJIel BOHA
BUKOPUCTOBYIOThCS? Sk moOyyBaTu ricrorpamy Ajsi Oe3nepepBHOI BEIMYMHHU 1 JIO YOTO MparHe I
ricrorpama 3 pocTOM 4HcJia BUMIPIB?

9. Hopmanehuii posnonin (posnoain [Nayca). HopmyBanbHHI MHOKHUK, CEpEHE 1 CTaHapTHE
BiJIXWJICHHS, SIK TTApAMETPH HOPMAITLHOTO PO3IOJILTY.

10. OOrpyHTYyiiTEe cepelHe, SK HaWKpally OLIHKY, KOPHCTYIOUUCh HOPMAJIbHUM PO3MOALIOM i
METOJIOM MaKCHUMaJbHOI MPaBIONOAIOHOCTI. 3a TOMOMOT0I0 HOPMAJIbHOTO PO3NOAUTY OOIpYHTYHTE
KBaJpaTHUYHE J10/1aBaHHSL.

11. CrannapTHe BIIXWICHHS, SIK KOS(DIIEHT IOBIPH 0 PE3YIbTaTy.

12. Bigkunanus nanux. Kputepiii [llosene. [IpuBectu npukiam.

13. O0’enHaHHA pe3ybTaTiB pi3HUX BUMIpIOBaHb. BrBaXkeHa cepesiHe.

14. 3mimanuil Ipyruif MOMEHT 1 KOe(ilieHT JiHIHHOI KOpemsiii, KITbKICHUH KpuTepiid Horo
3HAYYIIOCTI.

15. 3anuurite popmyity st o6uucieHHs KoedilieHTiB 01HOMIaIbHOTO po3noIily. SIKi OCHOBHI
BJIACTUBOCTI Ma€e OiHOMIaNbHUHN po3mo/ii? BunpoOyBaHHs rimoTes.

16. 3anumite Gopmyny ans posnoniny Ilyaccona. SIki OCHOBHI BJIACTHUBOCTI Ma€ PO3MOALT
ITyaccona?

17. Kpurepii BimmosimHocTi ¥2. CtymeHi cBoboau 1 mpuBeneHe 3HaueHHs y2. IlepeBipka
PO3MOILTIB.
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[Tpu o1iHIOBaHHI 3HaHb 32 OCHOBY CJijJ OpaTH MOBHOTY 1 MPAaBWIIbHICTH BUKOHAHHS 3aBJaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii omintoBaHHs

ECTS Hamiona
Ta 11 JIbHA ‘ ‘
BU3HAY | OI[IHKA MO3UTHUBHI HETaTUBHI1

rosa
OIliHKa,

oanm
€HHS

— 3HaHHS OCHOBHUX — HE3HAHHS OKpeMMX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a/10BUIb | HAUMPOCTIIT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIO0KEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

60-63 E

- — HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI02K€Hb HaBYAJILHOTO
FX Hesamor MaTepiaiy;

UTBHO — iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

35-59

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
1-34 BIAMOBIAAX HA 3aIIMTAHHS;
(na F H§3an03 B — HE3HAHHS OCHOBHUX

. UIBHO (byHIaMeHTalbHUX
Kowmicii) I0JIO’KEHb;
— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ilpasun nputiomy 0o HTY «XIII» 6 2023 poyi.

CxBasieHO Ha 3acCilaHHI BYCHOI pajid IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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JJOKOMOTHUBH TA TJOKOMOTHUBHE I'OCITOJAPCTBO

AHOTANIA

MeTor0 BCTYITHOTO BUIIPOOYBAaHHS € B KOMIUIEKCHA MEpPEBIpKa 3HAHb BCTYIHHUKIB, SKi BOHU
OTpUMAJIM B pE3yibTaTi BUBYCHHS IHMKJIY JIHUCIMIUIIH, MepeAdadeHuX OCBITHBO-TPOodeciiiHoI0
IporpamMol0 Ta HaBYAJIBHUMHU IUIAHAMHM Ta BIiJMOBITHOCTI OCBITHBOMY CTYIEHIO «OakayaBp.
BeTynHuK mOBHHEH MpOJEeMOHCTPYBAaTH (yHAAMEHTaIbHI Ta MpodeciiiHO-OpIEHTOBAaHI YMIHHS Ta
3HaHHS MIOAO y3arajbHEHOro o0'€KTa Mpalli i 3JaTHICTh BUPILIYBAaTH TUIOBI MpodeciiiHi 3aBaaHHs,
nepeadadeHi A BIATIOBIIHOTO PiBHSI.

bakanaBp 3 pyXoMoro cCkjajay 3ali3HHIb MOBHHEH BOJOIITH TEOPETHYHUMHU 3HAHHIMH Ta
MPaKTUYHUMHM  HAaBUYKaMU  HIOJJO  OCHOBHUX  MNPUHIUIIB Ta  METOMIB  MOJEIIOBaHHS
eJIEKTPOMEXaHIYHIX CHUCTEM PYXOMOI'O CKIJIAAy Ta TATOBUX MEpeX, pO3poOJeHHS, BIPOBAIKEHHS,
MOJICPHI3alliil Ta YIPaBIiHHS €JICKTPOMEXaHIYHUM 00JIaIHAHHSIM, 3TI3HUYHOTO TPAHCIIOPTY.

[lig gac miAroTOoBKM A0 BUIPOOYBaHHS HEOOXiJHO 3BEPHYTH yBary Ha Te, 10 abiTypieHT
MTOBUHEH:

3Hamu: 3araJbHUU yCTpiil 3amizHm4HOro pyxomoro ckmany (3PC), ocHoBu mporeciB
BUHHMKHEHHS CHJIU TSTH, ONOPY PyXy Ta raJbMyBaHHSA, OCOOJMBOCTI KOHCTPYKIIIl TATOBUX JBUTYHIB
Ta THUIB IX MJABINIYBaHHS, THIM TaJbMOBHUX CHCTEM Ta IX pO3paxyHKiB, METOOM i 3acobu
J1arHOCTUKH BY3I1iB, arperaTiB Ta JIOKOMOTHBA B LI1JIOMY, METOJY BUTOTOBIIEHHS Ta 0OCIIyrOBYBaHHS
OKPEMHX BY3JIiB Ta JIOKOMOTHBA B IIJIOMY.

émimu: OLIHIOBAaTH SIKICTh Ta PO3PAXOBYBATH XapaKTEPUCTHKU BY3diB Ta ofuHuib 3PC,
pospaxoByBatu kpuBi pyxy 3PC na IIEOM, BUKOHYBaTH pO3PaxyHOK EIIEKTPHYHHX MAalIHH Ta
MeXaHIYHO1 Mmepe/iayi, 3HaTH CII0cOOU KepyBaHHS Ta PETYIIOBaHHS TATOBUX Iepeaay, po3po0isaTu cXxeMu
rajJbMOBHX CHCTEM, OLIHIOBATH €KCIUTyaTalliiiHy HaJiiHICTb JIOKOMOTHBA, PO3POOJIATH TEXHOJIOTIUHI
NpoLIeCH BUPOOHUIITBA Ta PEMOHTY JIOKOMOTHBIB.

Bcerynue daxoBe BUIpoOyBaHHS BKJIIOYAE 3MICT HOPMATHBHUX HABYAIBHUX JAUCIUILIIH

npodeciiHOT MArOTOBKH:
Teopist JOKOMOTUBHOI TSTH
Tsrosi nepeaayi pyxoMoro ckiafy.
ABToranbma, 6e3mneka pyxy Ta xoaosa yactuHa 3PC.
HaniitHicTs, BuMiptoBaHHs Ta Aiarnoctuka Ha 3PC.
. Oprani3arist TEXHOJIOTii BUPOOHUIITBA T4 PEMOHTY JJOKOMOTHBIB
OpraH13au1;1 BCTYIHOT'O BUNPOOOBYBaHHS 3[iMcHIO€ThCS BignmoBigHo 10 IlojoxenHs mnpo
npuiimanbry kKomicito HTY «XTII».

ORWN R

3MICT [TPOI'PAMU
1. Teopist TIOKOMOTHUBHOI TATH

[TocTanoBka 3amadui Mo KepyrdoMy pyci moizma. Pexumu pyxy moizma. OcHOBHI 3aaadi
TATOBUX po3paxyHKiB. OCHOBHE piBHAHHS pyXy mnoizaa. KoediieHT iHepIii 4acTHH 110 00epTaroThCs.
OcHOBHMI 3aKOH JIOKOMOTHUBHOI TATH. Cvin [iroui Ha notar. O6epTarodiil MOMEHT TATOBHUX JBUTYHIB,
BHYTpIIIHI Ta 30BHIIIHI cWiIM. MeXaHi3M yTBOPEHHS CHJIM TATH 1 TOCTYHNOBOIO pyXy Ioi3za.
XapakTepuCTUKU 3YIMHUX cuil nmpu TArd. Cuiam B3aeMOil Kojeca Ta PeMKHM y MiICTI KOHTAKTY.
[lepepo3monia cuil y MIiCTI KOHTAKTY IiJl BILIUBOM 00€pTal040ro MOMEHTY TATOBUX JBHUTYHIB. 3aX0a1
[0 TMOJIMIIEHHIO 3YiMHUX BIJIACTUBOCTEH JIOKOMOTHBIB. THAroBI XapaKTEPUCTUKH JIOKOMOTHBIB.
Oco06auBOCTI TATOBUX BIACTHUBOCTEH TeruioBo3iB. Cuila TATH TEIUIOBO3a IO 34eruieHHI0. OOMeKeHHs
CHJIM TATH TEIUIOBO3a IO TATOBUM €JIEKTPOABHTYHaM. EjeKTpoMexaHiqHiI XapaKTEePHCTHUKU TSITOBHX
eJIEKTPOABHUIYHIB. EjekTpoMexaHiyHi XapaKTepUCTUKHU TEIUIOBO3iB. PeryioBaHHs MIBUAKOCTI pyXy
noizaa. Omip pyxy noizaa. OCHOBHI MOHATTSA Ta KiacudiKallis Cuil onopy pyxy mnoizaa. OCHOBHOI orip
pyxy moizaa. JlomaTkoBiit omip pyxy moizna. 3aXoau 1Mo 3MEHIIEHHIO CUJI Omopy pyxy. ['anbsMoBi cum
JIOKOMOTHUBIB. MeXaH13M CTBOPEHHs raJIbMOBOI CHJIM JIOKOMOTHUBA. ["aJibMOBa cuiia npu Aii raJlbMOBHX
kosonok. Cuita HaTUCHEHHS TJILMOBHUX KOJIONOK. [ aiibMoBa cuiia moisaa. [aieMoB1 cucTeMu MMoi3zaa.
'anpMoOBa cuina mpu  €NEKTpUYHOMY TanbMyBaHHI. IIpuBeneHHA rajibMOBHX MHapaMeTpiB K
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PO3PaxyHKOBOMY BHAY. MeToauka po3paxyHKy TralbMOBHUX 3ajad. TeopeTHMuHI OCHOBHU METO/IIB
po3paxyHKy pyxy moizma. I'padiuni meromu. Komm’'rotepHi po3paxyHku pyxy moi3niB. Eneprernka
TATH 1013111B. EHepreTnyHi BUTpATH HA PyX MOI3[iB. METOAMKU pO3PaXyHKY BUTpAT MalMBa JU3EIEM
JIOKOMOTHBA. 3aXOAHM IO 3MEHIICHHIO E€HEePreTMYHHX BUTpaT. HarpiBaHHA TATOBHX €JIEKTPHYHHUX
MaIIUH eJIeKTPOIPUBO.Y TOKOMOTHUBIB.

Pexomenoosana nimepamypa:

1. boOups /I.B., I'pumenko M.A., Cepatok B. H. Teopis mokomoTuBHOT TsATH: TiapyuHuk / Ilig
pen. k-ta TexH. Hayk, goi. B. H. Cepmroka; YAYHT; HHI «/lainpos. iH-T iHdpacTpyKTypH i
TpaHciLy. — Jlainpo , 2022. — 385 c.

2. bobups /. B., Kamina M. 1., Cepatok B. H. Teopist mokoMOTHBHOI TATH. TSATOBI pO3paxyHKH
JUTSl TIPOMUCIIOBOTO 3JII3HUYHOTO TPAHCHOPTY: HaBYaJIbHHMK mociOHuK / [lig pex. a-pa TexH.
Hayk, npod. M. 1. Kaminu. Juinpo: YAYHT, 2022. 113 c.

3. Teopist mokomoTuBHOI Tsiru [TekcT] : MeTonMYHI peKOMeHAallil 1711 BUKOHAHHS pO3paxyHKOBO-
rpagiqHOl poOOTH Ta AUTUIOMHOTO MpoekTyBaHHs / yknan.: 1. B. booups, M. 1. Kanina, B. H.
Ceparox; YkpaiH. IepxK. YH-T HayKH 1 TexHou. — J{uinpo, 2022. — 59 c.

4. TlpaBuia TATOBHX PO3paxyHKIB JUIA MOi3HOI poboTH mo enektpoBozax YC7, UCS, JE1, JAC3,
2EJI5, 2ECSK, temnopo3ax TEII150, TEMI103, auzenb-noizpax JEJI-02, enexktpomnoizgax
EIUI2T, EIUUI9T. KuiB: JlepxkaBHa amMmiHICTpallis 3alli3HHYHOTO TpaHcmopty Ykpaiam, 2010.
56 c.

2.TaroBi nepegavi pyxoMoro ckJiaay.

[Mpeamer 1 3aBmaHHsA AWCHUIUTIHE, (QYHKOIT mepemadi MOTYKHOCTI Ta ii PO3MIIICHHS Ha
nokoMOTHBI. EnexTpuuHi nepenadi moTy>KHOCTI MOCTIHHOTO CTPyMY, 3MIHHO-TIOCTIHHOTO CTpyMy Ta
3MIHHOTO cTpyMy. [IpHHIMIIOBI cxemu mepenay Ta ix xapakTrepucThku. EnekrpuuHa cxema nepenadi
3MIHHO-TIOCTIHHOTO CTpyMy, ii CTpyKTypa Ta HaWOUIblI BaxkiuBimi eneMeHTH. KoHCTpykmis Ta
TEXHOJIOTISI BUTOTOBJICHHS €NEeKTpUYHUX MamuH. OCHOBM Teopli MaIlMH TOCTIHHOTO CTPyMY.
Po3paxyHKH MarHiTHHMX JIAaHIIOTiB. XapaKTePUCTUKU Ta PETYJIOBAaHHS TATOBUX JIBUT'YHIB MOCTIHHOTO
ctpymy. Ilepenaya moTyXHOCTI 3MIHHOTO CTpyMy: ii €JIeMEHTH Ta eleKTpHUYHa cxema. Po3paxyHKu
KKJl mnepenaui. BuOip mnoryxHocTi reHepatopa Ta JBUTYHIB. KOHCTpyKIisi Ta TeXHOJOTISA
BUTOTOBJICHHS CHUHXPOHHHMX reHeparopiB. OCHOBM Teopii Ta XapaKTepUCTUKH CHHXPOHHHX
reseparopiB. Enexkrpuuna mnepenada 3MIHHOTO CTpyMy Ta 11 €JeMEHTH. XapaKTepUCTHKH Ta
peryJItoBaHHS TATOBHX JBUTYHIB. OCHOBU MPOEKTYBAaHHS Ta TEXHOJIOTI] BUTOTOBJICHHS aCHHXPOHHUX
TATOBUX JIBUTYHIB. THUIIM Ta KOHCTPYKIIisl KOJICHO-MOTOpPHHUX OJ0KiB. [IpoekTyBaHHS Ta pO3paxyHKH
MIIIHOCTI TATOBUX MEpead pyXOMOTO CKIIaTy.

Pekomenoosana nimepamypa:

1. Taprakoscekuii E.[l., Ycrenko O.B., Muxankis C.B. I'iapaBmiuni mepeaadi JTOKOMOTHBIB:
Hagu. noci6nuk. — Xapkis: YkpZIA3T, 2011. - Y. I. — 104 c.

2. bespyuenxko B.M., Bapuenko B.K., Yymak B.B. TsaroBi enexTpu4Hi MalIMHA
enekTpopyxomoro ckiany: Hapuanbnuit mociOnuk. — Jl.: Bun-Bo JlHimponerp. Hai. yH-TY
3aJTi3H. TpaHcI. iM. akan. B. Jlazapsina, 2003. — 252 c.

3. Teopist Ta KOHCTpYKIIis JoKkoMOTHBIB: Hapu. mocionuk. Y. 2: Bubip Ta po3paxyHOK OCHOBHHUX
By31iB sokomotuBiB / E.JI. TaprakoBcbkuii, A.®. Arynos, A.Il. ®anengumi.- Xapkis:
YxpdA3T, 2009. — 152 c.

4. Tsarosi enekTpuyHI MaIIMHU eJeKTpopyxomoro ckiany: HaBuanebnuit T99 mociOnuk / B.M.
bespyuenxo, B. K. Bapuenko, B.B. Uymak. — JI.: Bua-so JlHimponerp. Hai. yH-Ty 3ali3H.
TpaHci. iM. akaj. B. Jlazapsna, 2003.-252 ¢

3. ABTOrajibma, 0e3neka pyxy ta xoaoa yactuia 3PC.

['anpmoBa cwita. ["anpMoBi cuctemu mpsiMoi nii. Pyuni ramema. ['anbMoBi cucteMu HempsiMoi
nii. ABTOMaTW4HI rajgbMma. THUNH KOJOJAKOBUX, NTUCKOBUX, PEUKOBHUX TadbM Ta €JIEKTPOJAMHAMIYHI
raibMa. ENeKkTpornHeBMaTH4YHE TaJbMyBaHHsS, HOro pojb Ta Miclie. Po3TamryBaHHS peocTaTiB Ha
TEIUIOBO3ax Ta Au3enb-noizaax. CxemMu Ta XapakTepUCTUKU Mpolecy raabMyBaHHs. Kommpecopu s
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xunieHHs TanbM KT6. Kommnpecopu nns sxkuBnenns ranbM KTOEn. Perymaropu tucky. I'onoBHi
pesepByapu. TpybonpoBoau. 3'eqHaHHs MikBaroHHi. [I0BITpOpO3NOMITFHIKY MACAKUPCHKUX TOTHTIB,
ixus mnpusHaueHHA. byngoBa Ta mnpuHnun aii. PemoHT Ta oOcCiyroByBaHHS B eKCILTyaTallii.
[ToBITPOPO3MOAITPHUK BaHTAKHUX MOTATB, iX mpu3HayeHHA. bygoBa Ta mpuHuun naii. PemoHT Ta
00CITyroByBaHHs B €KCIUTyaTallii. ABTOMaTUYH1 PETYJIATOPU PEXKUMIB TalbMyBaHHS, X MPU3HAYCHHS,
OyzoBa Ta mpuHIUI Ail. PEMOHT Ta ekcriyarartis.

[Ipotuto3oBi mpucTpoi, iXx NpuzHayeHHs, OyaoBa Ta NOpUHLUI [ii. PeMOHT Ta ekcIuTyararis.
IBUAKICHHUI PETYJIATOp TalbMOBUX HATHCHEHb, MPU3HAYEHHS, OyJ0Ba Ta mpuHIMI Aii. PeMoHT Ta
eKcIuTyaTanisi. Po3paxyHku BakiJIbHOI Ilepeiayl rajibma TerioBo3a.

Pekomenoosana nimepamypa:

1. babGaes, A. M. [lpunuun nii, po3paxyHKH Ta OCHOBM €KCIUTyaTallil rajlbM PyXOMOI'O CKIIay
3anizauib [Teker]: HaBy. nmociOHuk / A. M. bab6aes, J. B. ImutpieB. — Kuis: IETVYT, 2007. —
176 c.

2. lucTpykuis 3 eKcIulyartailii rajJbM pyXOMOTO CKJaay Ha 3anizHuisix Ykpainu [Texct] : LT —
OB — IIJT - 0015. — 3arB. Hakazom VYxkp3amizuuii Big 07.06.01 No 312-II. — Kuis
:Ykp3anizauis, 2002. — 146 c.

3. KopeniBcekuit M.B. [lHeBMaTnyHe ycTaTKyBaHHS aBTOMATHYHMX TraibM: HaByanmpHUIA
nocionuk. — XapkiB: YkpJIA3T, 2006. — 122 c.

4. CrhamoB B.A. 3ami3HuuHi IMHEBMaTW4YHI rajbMa: HaByaidbHWUH IocioHuk / B.A. Cramos. —
Jlyrancek: Bun-so «Hoymimxy, 2009. — 208 c.

5. KopeniBcpkuii, M. B. 'anbMOBe ycTaTKyBaHHS BaroHiB MiKHapoJIHOTO crioiydeHHs [Tekcrt]:
HaBy. mociOnuk / M. B. KopeniBcbkuii, B. @®. TomoBko, . B. JlepeB'sHuyk. -
XapkiB:YkpJIA3T, 2007. - 101 c.

4. HanilinicTh, BUMiproBaHHs Ta aiarnoctuka Ha 3PC.

OcHOBHI MeTO U Teopii BiporiIHOCTI. MaTeMaTH4Ha CTaTHCTUKA Ta ii METOH.

BusHauenHs moKa3HUKIB HAIMHOCTI JIOKOMOTHBIB. TeXHIYHA /11IarHOCTHKA JIOKOMOTHBIB. TeopeTuuHi
OCHOBHM JIIarHOCTUKU MamuH. OCOOJMBOCTI CUCTEM MA1arHOCTUKU JIOKOMOTHUBIB. CyuyacHI MeToIu
BHUMIPIOBaHb Ha TpaHcHopTi. HeenekTpuyuHi Ta eleKTpu4HI METOAM BUMIpIOBaHb. BuMiproBaHHS mpu
BUNPOOYBAHHAX TPAHCHOPTHUX 3aco0iB. Meronum BHMIpIOBaHb Ta JIarHOCTHKAa Ha TPaHCIOPTI
BumiproBaHHs MeXaHIYHMX KOJIMBaHb Ha pPEMKOBOMY TpaHCIOpTi. BHMIpIOBaHHS 3MillleHb Ta
PUCKOpeHb. BUMiproBaHHs CHJI, MOMEHTIB CUJI Ta Halpy>kKeHb. BuMiproBajbHa amaparypa, BaroH -
naboparopiss. TeH30MeTpuuHI miAcuiIOBavi, (QuIbTpU, peecTpauiiiHa amaparypa. KamiOpyBaHHsS
BUMIpPIOBAJIbHUX KaHaliB. MeToaMKka BUMIpIOBaHb Ha pEeHKOBOMY TpaHcmopTi. Po3MilieHHst 3aco0iB
BHUMIPIOBAHHS Ha JIOKOMOTHB1. MeToau 00poOKu Ta aHami3y pe3ysbTaTiB BUMIPIOBAHb.

Pexomenoosana nimepamypa:

1. Kanapuyk B. C., Ilonsucekuii C.K., JImitpieB M.M. Haniiinicte mMamuH: miapydnuk. Kuis:
JIu6Gine, 2003. 424 c.

2. bapuix M. A., Adranasis 1. C., Cieak I1I. O. TexHomorigHi MeToan 3a0e3nedeHHs] HaiiHOCTI
nertanei mammH. Kuis, 2004. 148 c.

3. Bacinescekmii O. M. Ilomxkaperko B. O. HopmyBaHHS MOKa3HHKIB HAIIHHOCTI TEXHIYHUX
3aco00iB: HaBu. noci0. Binnung: BHTY, 2010. 129 c.

4. Tlpo 3arBepmkeHHs TexHIYHOro perjamMeHTy O€e3NeKH pPyXOMOIo CKJIaay 3alli3HUYHOTO
tpancnopty: IloctanoBa Kabinery MinictpiB Ykpainu Big 30 rpymus 2015 p. No 1194.
Odimiitauii Bicauk Ykpainu. 2016. No 12, C. 16, ct. 501, xox akta 80693/2016.

5 boxenko JI.I. CranmapTu3amis, MeTpOJIOTiS Ta KBaliMeTpis y MamuHOOYIyBaHHI.
Hagu. moci6Huk. — JIpBiB: CBiT, 2003. — 328 c.

5. Opramni3anisi TexH0JI0Tii BHUPOOHMIITBA TA PEMOHTY JIOKOMOTHBIB
OCHOBHI TOHATTS TEXHOJOTIYHOI MIArOTOBKM BUpoOHMUTBA. OO6’€KTH BUPOOHHUIITBA,
TEXHOJIOTIYHUI Mpomec Ta 3aco0M TEXHOIOTiYHOro ocHamieHHs. CTpyKTypa, XapaKTepUCTHKH Ta
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dbopmu opranizallii TEXHOJIOTTYHOrO Tpolecy. THUmu MamuHOOYIIBHHX BUPOOHUIITB. Bu3HaueHHs
BiZINIOBITHOCTI MeTO/IB (pOpMOYTBOpEHHSI, 00pOOKH Ta 30ipKH 11010 POPM Opranizamii TEXHOIOTIIHUX
MPOLIECiB, SIKI XapakKTepHi I YMOB KpPYMHOCEPIMHOro Ta MacoBOro BHpPOOHMIITB. BusHaueHHs
BiJIIIOBITHOCTI MeTO/1iB (POPMOYTBOPEHHSI, 0OPOOKH Ta 30ipKH 111010 GOPM OpraHizallii TeXHOIOTITYHUX
MPOIIECiB, SKI XapaKTepHI IJIsi YMOB KPYIHOCEPIHHOTO Ta MacoBOr0 BHUPOOHHMITB. TOYHICTH Yy
JOKOMOTHBOOYIyBaHHi. J[)epela MorpilHoCcTel y mporecax GopMoyTBOpeHHs, 00poOKu Ta 30ipKH Ta
3aco0u 3a0e3nedeHHs 3a1aHoi TOYHOCTI BUpoOiB. basyBanHs Ta 6asu. BuBYeHHS pKepen yTBOPEHb
MOTPITHOCTEH Ta iX PI3HOBUIIB y mmporecax GopMOyTBOpeHH:, 0OpoOKu Ta 30ipku. BuBueHHs cxem
O0a3yBaHHs. TEXHOJIOTIYHI peXUMH Yy mporecax (OpMOyTBOPEHHs, 00poOku Ta 30ipku. OCHOBH
HOPMYBaHHSI TE€XHOJIOTIYHOI NPAIleEMHOCTI JUISI BEPCTAaTHUX, CIIOCAPHO-30IpHUX Ta 3BAPIOBAIBHUX
po6iT. BruiiB TeXHOJOTIi BUTOTOBJICHHS 3arOTOBOK Ha CIIY»KOOB1 BJIACTHUBOCTI JeTajiell TIOKOMOTHBIB.
TexHOoIOTiuHI MPOIIeCH BUTOTOBJICHHS 3ali3HUYHHUX KoJic. MeToau 30ipKu Ta iX BIIMB HA HATIHHICTh
nokoMoTHBIB. [loOynoBa TEXHOJNOTIYHUX MPOILECIB BUTOTOBIEHHS paM BI3KIB Ta TOJOBHUX paM
JIOKOMOTHBIB. BUBYEHHSI TEXHOJIOTIYHOTO TPOLIECY BUTOTOBJICHHS 3aTI3HMYHHX KOJIC, METOMIB iX
30ipky Ta iX BIUIMB Ha HAJIWHICTH JIOKOMOTHBIB. TE€XHOJOTIYHI MPOLECH JTOKOMOTHUBOOYIYBaHHS.
OCHOBU TTPOEKTYBAaHHS TEXHOJIOTIYHUX NPOIeciB. TeXHOIOTIYHI poriecu 0OpoOKH pi3aHHIM JeTanei
JIOKOMOTHBIB. TEXHOJOTIUHI MpOLECH BY3JIOBOi Ta 3arajibHOi 30ipKH JIOKOMOTHUBIB. TeXHOJOTi4Hi
MPOIIECH BHUTOTOBJICHHS 3BAPIOBAIBHUX KOHCTPYKIIH JTOKOMOTHBIB. IloOynoBa TEXHOIOTIYHOTO
MPOLIECY BHUTOTOBJICHHS 3BapOBAIBHUX KOHCTPYKIINA JOKOMOTHBA. (O3HAWOMIIEHHS 3 OCHOBaMU
MPOEKTYBAaHHS TEXHOJIOTTYHUX MpOIeciB. BUBUCHHS TEXHOJIOTIYHUX MPOLECIB BY3JIOBOI Ta 3arajibHOT
30ipkd  JIOKOMOTHBIB.  YHidiKkallis TEXHOJOTIYHUX TPOIECiB  BUPOOHHUIITBA  JIOKOMOTHUBIB.
ABTOMAaTH3aIlisl TEXHOJIOTIYHUX MPOIECIB B JOKOMOTHBOOYAyBaHHI. TEXHOJIOTIYHICTh KOHCTPYKIIIH
nokoMoTHuBIB. CyyacHMI TOIJISII Ha TEXHOJOTIYHICTh KOHCTPYKIi. OCHOBHI CHPSIMOBAHOCTI
CTBOPEHHSI TEXHOJOTIYHMX KOHCTPYKIIH JOKOMOTHBIB. OIliHKa TEXHOJOTIYHOCTI KOHCTPYKIIIH.
KepyBaHHS TEXHOJIOTIYHICTIO KOHCTPYKILi. OILiHIOBaHHA TEXHOJOTIYHOCTI KOHCTPYKLIH y cdepi
CY4YaCHOI'0 JIOKOMOTUBOOYTyBaHHS. TE€XHOJOrIS pEMOHTY JIOKOMOTUBIB. OCHOBH TE€XHOJOT1 pEMOHTY
JokoMoTuBiB. [lnaHoOBo-moNepe/KyBajibHA CUCTEMA TEXHIYHOTO OOCIyrOBYBaHHS 1 PEMOHTY
Ter10B031B. OCHOBU TEXHOJIOT1T pO30IpKU Ta OYUCTKH JieTanei 00’ €KTa pEMOHTY.

KoHTpons crTaHy Jeraneili MeXaHIYHUX YacTHH TEIJIOBO3iB. TEXHOJOTIS BiJTHOBICHHS
yYpaKeHUX JeTaleld MEXaHIYHUX YacTHH OOJIaJJHAHHS TEIUIOBO3Y. TEXHOJIOTiSi PEMOHTY THITOBHX
3’€/IHaHb Ta BY3JIiB MEXaHIYHUX YAaCTUH 00JaHaHHs TeIIoBo3y. 30ipka, BUNPOOYBAaHHS Ta YCTAaHOBKA
00’exTa peMOHTY. TeXHOJIOTisi pEMOHTY TUIIOBHX 3’€/IHAHb Ta BY3J11B MEXaHIYHUX YaCTUH OOJIaIHAHHS
TEIUIOBO3Y. BUBYEHHS TEXHOJOTrii PEMOHTY KOJICHMX IMap JIOKOMOTHBA. TEXHOIOris PEMOHTY
EIIEKTPUYHOTO OOJaTHAHHS TETUIOBO3Y. TEXHOJIOTiSE PEMOHTY CTPYMOBEIYYMX YacTUH OOJaTHAHHS.
PeMOHT enekTpuyHHMX MamMH. PEeMOHT eJeKTpUYHUX amnapaTiB Ta TEXHIYHE OOCIyroByBaHHS
aKyMyJIATOpHUX OaTapeil. PeMOHT enekTpuuHMX MammH. TeXHOJOTis peMOHTY eKilla)KHOT YaCTHHU Ta
BUINIPOOOBYBAHHS TEIJIOBO3Y MicCis PEMOHTY. BHUBUEHHS TEXHOJOril PEMOHTY EKIMaXHOI YacTHHU
JIOKOMOTHBA.

Pexomenoosana nimepamypa:

1. [Hepi6o O. B. OcHoBu TexHojorii MammHoOyayBaHHs. YacThHa 1: HaBYajdbHUN MOCIOHUK /
O.B. llepi6o — Binnuis: BHTVY, 2013. — 125 c.

2. OcHoBHu TexHOJOTil MammHOOyryBaHHs. YactuHa 2 : HaBuanbHui mocioHuk / O. B. [lepi6o —
Binnammga: BHTY, 2015. - 112 c.

3. Jepido O. B. TeopeTndHi OCHOBH TEXHOJIOTiI BUPOOHHIITBA JETaJCH TAacKJIaJaHHS MAaIWH.
Yactuna 1: npaktukym / lepi6o O.B., Hycantok XK.II., Penincekuit C.B. — Binnuns : BHTY,
2010.— 114 c.

4. Opranizanis Ta miuanyBaHHs BUpoOHuNTBa: Hau. mociOnuk / E. JI. Taprakoscbkuii, O. C.
Kpameninin, O. B. Knumenko Ta iH. — Xapkis: YkpIV3T, 2018. — 182 c.

5. Emnepros6epiratoui TexHOJIOTrii B JIOKOMOTUBHOMY Tocmoaapctsi: Hapu. moci6uuk / E.JI.
TaprakoBcekuii, JI. O. Aynin, [I. M. KoBanenko Ta iH. — Xapki: Ykp[Y3T, 2019. — Y. 1. —
130 c.

6. IlosoxeHHs PO MIAHOBO-TIOTIEPEKYBATBHY CHCTEMY PEMOHTY 1 TEXHIYHOTO 0OCITyTOBYBaHHS
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TATOBOTO Ta MOTOPBAarOHHOTO PYXOMOTO CKJIaay (€IeKTpPOBO3iB, TEIUIOBO3IB, €JIEKTPO- Ta
Iu3eb-1oi311iB). 3arBeppkeHo Hakazom Ykp3amizuuii 429-11/O/1 Bix 15.10.2015p. [Tekct]. —
K.: Ykp3anizauns, 2015. — 45 c.

[TEPEJIIK 3AIIMTAHb BCTYIITHOI'O BUITPOBYBAHHAA
Teopist IOKOMOTUBHOI TATH
Pexxumu pyxy noizaa.
OcHOBHI 331241 TATOBUX PO3PaXyHKIB.
OcHOBHe piBHSHHS pyXy HOi3/1a.
OCHOBHMI 3aKOH JJOKOMOTUBHO{ TATH.
Cunu firo4i Ha IOTAT.
OO6epTaroyiii MOMEHT TATOBHX JIBUTYHIB, BHYTPIIIHI Ta 30BHILIHI CHJIH.
MexaHi3M YTBOPEHHsI CHJIM TSTH 1 IOCTYIIOBOTO pyXy HOi3/a.
XapaKTepUCTUKH 3HIITHUX CHJI TIPU TSITH.
Cunu B3aemo/Iii Koseca Ta peiKH y MICTi KOHTaKTy.
0. 3axoau 1o MOJIIMIIEHHIO 34ilTHUX BIACTUBOCTEH JIOKOMOTHBIB.
1. Oco6nMBOCTI TATOBUX BJIACTUBOCTEH TEIIOBO3IB.
EnextpomexaHiuHi XapaKTEepPUCTUKH TATOBUX €JIIEKTPOABHUTYHIB.
13. EnexTpoMexaHiuHI XapaKTEPUCTHKHU TEILIOBO3IB.
14. OcHoOBHI OHATTS Ta KiIacu(ikaIlis CUI OTIOpy pyxy moi3za.
15. TI'anpMOBI CHIIM JIOKOMOTHBIB. MeXaHi3M CTBOPEHHS rajlbMOBOI CHJIM JIOKOMOTHBA. ["anbMoBa cuia
IpH Aii raTbMOBHX KOJIOJIOK.
16. I'anpmoOBI cucTeMu noi3a. 'anbMoBa cuiia Ipy eJIEKTPUYHOMY raJIbMyBaHHI.
17. TeopeTu4Hi OCHOBM METOMIB PO3paxyHKy pyxy moizga. ['padiuni meromu. . Komm’rotepHi
PO3paxyHKH pyxy HOi3/iB.
18. Meroauku po3paxyHKy BHUTpaT NalWBa JU3€IEeM JOKOMOTHBA. 3aXOW TIO 3MEHIICHHIO
CHEepPreTUYHUX BUTPAT.
Tsroi mepexadi pyxomoro ckjaaay
. @yHK1IT nepenavi MOTY>KHOCTI.
. Po3MinieHHs nepeaayi NoTy>KHOCTI Ha IOKOMOTHBI.
. Enextpuyni nepenadi NoTy>KHOCTI MOCTIHHOTO CTPyMY.
. Enextpuyni nepenayi NoTy>KHOCTI 3MIHHO-TIOCTIIHOTO CTPyMy
. Enextpuyuni nepenayi NOTY>KHOCTI 3MiHHOTO CTPyMY.
. Enextpryna cxema mepenad moTy>KHOCTI.
. KoHCTpyKIIiT TATOBUX €NEKTPUYHUX MAIIUH.
. KoHCTpYKIIist Ta TEXHOIIOTIS BATOTOBJICHHS SIEKTPUYHUX MAIIHH OCTIHHOTO CTPYMY.
9. XapaKkTepuCTHKH Ta PEryJIIOBaHHS TATOBUX JBUTYHIB.
10.KocTpyxkitist, MPUHITMIT i Ta TEXHOJIOT1sS BUTOTOBJICHHS aCHHXPOHHUX TSATOBUX JBUTYHIB.
11. Tunu KOJTICHO-MOTOPHHUX OJIOKIB.
12. Tsrosa nepeaava Nepuioro Kiacy.
13. Tsarosa nepepaua Apyroro Kiacy.
14. Tsrosa nepeaava TPEThOTO Kacy.
15. OnopHO-Ky30BHE MiABIIIYBaHHS TSATOBUX JBUTYHIB.
ABTOrajibma, 0esnexa pyxy ra xoaosa yacrtuia 3PC
[Tpu3HaueHHS XOA0BUX YaCTUH JIOKOMOTHUBIB.
CkJ1a/10Bi €IEMEHTH XOJIOBOi YACTHHH PYXOMOTO CKIIaLTy.
KoncTpykiiii Bi3KiB IOKOMOTHUBIB.
[TpuBoHI Ta MiAAEPKYIOYl BI3KH JOKOMOTHUBIB,
Bi3ku BHCOKOMIBUIKICHOTO 3aJIi3HUYHOTO TPAHCIIOPTY.
Po3stamryBanHst TsroBOro 00J1aJHAHHS HA Bi3KaX PyXOMOTO CKJIaay 3aJli3HUILb.
Pecopne niaBilryBaHHsS JOKOMOTHUBIB.
Kinacudikarrist cuctem pecopHOro miaBinTyBaHHS JOKOMOTHBIB.

RRO©oONoO O R~WNE
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BararocTtyminvacte pecopHe miaBilTyBaHHSI.

Tunu npy>XHUX €IEMEHTIB.

[Ipy>xuHHE pecopHe IMiABIITyBaHHS.

[THeBMaTH4HE pecOpHE IiABIITYBAaHHS.

AKTHUBHI CHCTEMH PECOPHOTO ITi/IBIIITyBaHHSI.

Tunu racHUKIB KOJMBaHb.

3B’S3KH Bi3KiB 3 TOJIOBHOK PaMOIO JIOKOMOTHBA.
VYnamryBaHHS Bi3Ka BAHTA)KHOTO TEIIOBO3Y
VYiamryBaHHS Bi3Ka IMacaXKUPCHKOTO TEIJIOBO3Y
VYnamrtyBaHHS Bi3KiB AU3EIb-TIOTATY 3 TiApoIepeaadcto
VYiamryBaHHS MOTOPHOTO Bi3Ka €IEKTPOTIOI3 Ly
VYamryBaHHS HEMOTOPHOTO Bi3Ka €JIEKTPOIOi3ay
VYnamTyBaHHsS €KiMa)KHOI YaCTHMHH Ky30Ba TEILIOBO3Y.
[Tpu3HayeHHS Ta CKJIAJ PECOPHOTO MiABIITYBaHHS
[THeBMomiiBiCcKa 11 mepeBaru Ta HEAOIIKH

3B’A30K Bi3Ka 3 Ky30BOM JJOKOMOTHBA OCHOBHI TEXHIUHI PillICHHS
VYnamTyBaHHs IIKBOPHEBOTO BY3IY

Haxuoni Tsiru u1st 3B’ 3Ky Bi3Ka Ta Ky30Ba

ABTO3UEIHI PHUCTPOI.

HanpiiinicTb, BUMipioBanHs Ta aiarnoctuka na 3PC

NogakrowhE

o

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

[TinBuIIEHHS HATIHHOCTI MPY>KHUX MTONEPEUYHMX 3B'SI3KiB MIJK KY30BOM 1 Bi3KaMH

[MoninmenHs nemrgyBaHHS KyTOBHX 1 MOMIEPEUYHUX KOJIUBAHHI

[TinBuIIEHHS HATIHHOCTI IOKOMOTHBIB 3 YKOPCTKUM IITBOPHIO

[TigBueHHs! HAAIMHOCTI IPY>KHUX MOMEPEYHMX 3B'3KIB KOJICHUX Tap 1 paM Bi3KiB
[TigBuIieHHs] HAMIHHOCTI ABOCTYTIEHEBOTO PECOPHOTO MiBIITYBAHHS

[TinBuIIeHHS HAMIMHOCTI OAHOCTYITIHYATOTO PECOPHOTO MiABIITYBAaHHS

[TigBuienHss HafgiitHOCTI YHi(iKOBaHOI eKIMa)kKHOI YaCTHMHH BaHTaXHUX TerioBo3iB 2TDO10B,
2T21161 T2109

[TigBuIIEHHS HATIHHOCTI eKiTakKHOI YacTHHU TeruioBo3iB TOI175 1 TOII170

ITigBuIeHHs HaAIMHOCTI eKIMaXXKHOI 4acTHHH TeruioBo3a T1'16

[MoninmeHHs TMHAMIYHUX SIKOCTEH TEIUIOBO31B 3 OAHOCTYIIHUYATHM PECOPHUM I1/IBILITYBaHHAM

[ToninuieHHs! BOMCYBaHHS TEIUIOBO31B B KPUBI
I'opu3oHTanbHE 3UIeHyBaHHS Bi3Ka

[ToninueHHs BOMCYBaHHS TEIUIOBO31B B KPUBI
KepoBani npuctpoi npuMycoBOro NoBOpoTY Bi3KiB.

BrnuB nonepedHux po3roHiB OCeil Ha MOJIIIIEHHs BIMCYBaHHS TEIJIOBO31B B KPUBI.
BrnuB ¢opmu moBepxHi KaTaHHS KOJIIC Ha MOJINIIEHHS BIUCYBaHHS TEIUIOBO31B B KPUBI
Bunu BuMiproBanb, Kiacudikaiiis HOXuOOK MPH BUMIPIOBaHHSIX
ITopsimox 0OpoOKH MPSIMUX BUMIPIOBaHb
AnroputM oOpoOKH HENMPSIMUX BUMIPIOBAHb
BiporiaHicTh cepil BUMipIOBaHb
O6po0Oka pe3ypTaTiB BUMIPIOBaHbh Ha OCHOBI 3aKoHY ["ayca
Po3paxyHOK MoXnOOK Mpu HEMPSMUX BUMIPIOBAHHSX

Opranizauisi TeXHOJI0Tii BAPOOHUIITBA TA PEMOHTY JIOKOMOTHUBIB

N~ WNE

o Take HamiBpaOpUKaTH, 3aTOTOBKH, JIETaNI Ta TEXHOJIOT1YHI BY3JIH.

[ITo Take BUpOOHUYMIT Ta TEXHOJIOTTYHHIA ITPOIIECH.

SIxi Bu 3HaeTe cTpykTypH Ta popMH Oprasizauii TeX. MpoLeciB.

Ha3BiTh OCHOBHI THIIM MaITMHOOYIIBHUX BUPOOHMIITB.

[I{o Take MOrpiIIHOCTI 1 SIKi ICHYIOTh peKOMEHalii 1oa0 60poTHON 3 HUMH.

Sk BIJIMBA€E TEXHOJIOTIS BUTOTOBIIEHHS Ha SIKICTh JIeTanei JOKOMOTHBY.

Onunrite TeX. MPOIeC BUTOTOBICHHS JJOKOMOTHUBHHUX KOJIIC.

[Ilo Take mpecoBui, T1APONPECOBUIA, TETIIOBUI MeTOIU (POpMYyBaHHS KOJIICHUX TIap.
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9. Sk mpoBoauThCs 30ipKa KOJICHOT MmapH.

10. SIx mpoBoauThCS 30ipKa Bi3Ka.

11. IIlo Take mMmIaHOBO-TIONEPEIKYBaJIbHA CHUCTEMa TEXHOJOTIYHOTO OOCIyrOBYBaHHS Ta PEMOHTY
JIOKOMOTHBIB.

12. Sk BUKOHYETBCS OYMCTKA Ta MHIKA JETAICH.

13. Sk 3amiproroTh 3HOC Ta ehopMallito JeTalIeH.

14. SIxi Bam Bigomi METOIM KOHTPOJIIO.

15. Sk BiTHOBIOIOTH MOITKOKEH1 AETai.

16. SIxa TEXHOJOTIS PEMOHTY THUIIOBUX 3’ €HAHb Ta BY3J1iB MEXaHIYHUX YACTHUH JIOKOMOTHBIB.
17. SIxa TeXHOJIOTisi pPEMOHTY XOZ0BOI YaCTHUHHU.

18. SIk peMOHTYIOTH IU3€IIb Ta JOTIOMIKHE 00JIaTHaHHS.

19. OnuiiTe peMOHT HACOCIB, PEAYKTOPIB Ta (PLIBTPIB.

20. HaBeniTh TEXHOJIOTiI0 PEMOHTY €JIEKTPUYHOTO 00JIa HAHHS.

21. SIx peMOHTYIOTh aKyMyJIATOpHi OaTapei.

22. Onuite 00KaTyBajbHI Ta 3/1aBajlbHI BUIIPOOYBaHHS JJOKOMOTHUBY IICIISI PEMOHTY.
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KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB

[Tpu o1iHIOBaHHI 3HaHb 32 OCHOBY CJijJ OpaTH MOBHOTY 1 MPAaBWIIbHICTH BUKOHAHHS 3aBJaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oniHroBaHHs
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui
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PeiiTun
roBa
OIliHKa,
Oanu

Orminka
ECTS
Ta 1l
BH3HAY
€HHS

Hamiona
JIbHA
OILIIHKa

Kpurepii omintoBanHs

IIO3UTHUBHI

HEraTHUBHI

60-63

3a10BLIb
HO

— 3HAHHS OCHOBHHX
(pyHIaMEHTAIbHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’A3yBaTH
HaWIPOCTINI MPaKTHYHI 3a1a4i

— HE3HAHHS OKpeMMX
(HeMpUHIMTIOBHUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIOKEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

35-59

FX

He3anos
UIBHO

— HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI0KeHb HaBYaILHOT'O
MaTepiaiy;

— iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

1-34
(Ha
KoMicii)

Hezanos
UTBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
BIAMOBIAAX HA 3aIIMTAHHS;
— HE3HAHHS OCHOBHHUX
(byHIaMeHTalbHUX
I0JIO’KEHb;

— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Iepesedenns no3umueHoi OyiHKu (haxo6o2o 6cmynno2o eunpody8antsi 0Jisi BCMYNny Ha HAGUAHHSL OJisl
3000ymmsi cmyneHs 6aKaniaspa Ha 0CHOBL MOL0OuL020 cneyianicma ma mazicmpa 6 wikany 100-200,
32iono JJooamxy 3 Ilpasun npuiiomy oo HTY «XI1l» 6 2023 poyi.

CxBasieHO Ha 3aCilaHHI BUEHOI pajik IHCTUTYTY.
ITpoTtokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii

Poman TOMAILEBCHKHUI
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KOMIT'IOTEPHI IH(I)OPMAHIFI.HI TEXHOJIOT'Ii
OUPPOBOI TPAHCO®OPMAIII EHEPTETUKHA

AHOTALIA

Mertoro (haxoBOro BCTYIMHOTO BUIPOOYBAaHHS € OIlIHKA PIBHS 3HaHb BCTYMHUKIB IPH MPUHOMI
Ha HaBYaHHSA IS 3400yTTS OCBITHbO-KBami(iKaliHHUX pIBHSA Marictpa 3a MDKAMCHUIUTIHAPHOIO
OCBiTHBOIO Tporpamoro «Komm'torepHi iHdopmariitni  TexHonorii mudpoBoi Tpancdopmarrii
CHEPTETUKI.

daxoBe BCTymHE BHNPOOYBaHHS TMPOBOAUTBCS y ¢opmi cmiBOecimu. BcerynmHuky
MIPOTMOHYIOTHCS TPH MATAHHS 3 OCHOBHUX MPO(UTIOI0YHUX TUCIUTUTIH.

B mporpami mpoBeneHHs BCTYMHHX IiCIUTIB 3a ¢axoMm Ui 3apaxyBaHHI Ha HaBUYaHHS 3a
OCBITHBO-KBaJipiKaliiHUM piBHEM «wmarictp» 3a croemianbHocTIMU 141 «Enekrpoenepreruka,
EIEKTPOTEeXHIKa Ta elekTpoMmexaHika» Ta 123 «Komm'torepHa iHXXKEHEPis» MDKIUCIUTIIIHAPHOT
ocBiTHBROI nporpamu «Komm'rorepHi iHpopmaniiiHi TexHosorii mudpoBoi TpaHchopmallii eHEpreTUKI»
HABEJCHU MepeliK MUTaHb 3 JUCIUILIIH 110 (OPMYIOTH OCHOBHI KOMIETEHIII] 1 HaJIeXaTh A0 IUKITY
IMCLUIUTIH crienianbHol (axoBoi) Ta npodeciiiHoi miaroroBku. Takox B mporpamMi 3apONOHOBAHUIH
MepeNtiK JITepaTypHUX JDKepen AJIs ONpalfoBaHHS MPH MiArOTOBI BCTYMHUKA A0 (axoBOro icouTy Ta
KpUTEPil OL[IHIOBAaHHS PE3yJIbTATIB BCTYITHOTO BUITPOOYBAHHS.

Opranizaiiisi BCTYITHOTO BUIPOOOBYBaHHS 3MIWCHIOEThCS BianoBiaHO A0 IlonokeHHs mpo
npuiiManbHy KoMicito HamioHampHOTO TEXHIYHOTO YHIBEpCUTETY «XapKiBCHKHHA MOJMITEXHIYHUH
THCTUTYT.

3MICT [TPOI'PAMU

3araipHi 33/1a41 €JIeKTPONOCTaYaHHs IPOMHUCIOBUX MiAIPUEMCTB;

XapakTepHucTHKa MPOMHUCIOBHX CIIOKUBAYIB €IEKTPOCHEPT i,

I'padiku crio)XKMBaHHS €JIEKTPOCHEPTii Ta €IeKTPUUHI HABAHTAXKEHHS;

Bu0ip kiabKOCTI Ta HOTYKHOCTI TpaHC(HOPMaTOPIiB HA MIANPUEMCTBI;

Bubip Hanpyru eneKTpuYHHMX CXEM 30BHIIIHBOTO Ta BHYTPIIIHBOTO €NEKTPOINOCTaYaHHS

MIPUEMCTBA;

6. Po3paxyHOK CTpyMiB KOPOTKOIO 3aMHUKaHHs Ta BHOIp BHCOKOBOJBTHOIO OOJaJHaHHS 1

BHCOKOBOJIETHIX MEPEK CHCTEMH €JIeKTPOIIOCTaYaHHS;

7. KommneHcarisi peakTUBHOI MOTYKHOCTI B CHCTEMax eJeKTPONOCTauyaHHs MPOMHUCIOBUX

H1IPUEMCTB;

8. Eneproszoepiraroui pexxuMu B CHCTEMax eJeKTPONOCTauyaHHS;
9. OO0k Ta BUMIpIOBaHHS PEKUMHHX TTApAMETPIB CUCTEMH €JIEKTPOIIOCTaYaHHS;
10. SkicTb enekTpoeHeprii;
11. /liarHOCTHKA TEXHIYHOTO CTaHy 130JISIIITHIX CUCTEM €JIeKTPOECHEPreTUUHOT0 00JIaJTHAHHS;
12. O6’exTHO-Opi€EHTOBAaHE MPOTPaMyBaHHS;
13. JluckpeTHa MaTeMaTHKa;
14. KoM’ 1oTepHi Mepexi;
15. Opranizarrist Ta TpOEKTYBaHHS 0a3 JaHUX.
[TEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHSA

1. TexHONOrI4HI 1 KOHCTPYKTHBHI XapaKTEPUCTHUKU OCHOBHUX €JIEMEHTIB €JIEKTPUYHHUX CHCTEM
(Jukepena 1 CIIO’KMBavi aKTUBHOI 1 PEaKTUBHOI MOTYKHOCTI, €IEKTPUYHI MEPExi).

2. XapakTepHCTHKa IIeH 1 0COONMBOCTEH aHaNi3y CTAMX PEXHUMIB EINEKTPUYHHX CHUCTEM i
Mmepek. OCHOBHI JJOMYIIECHHS 1 HAIPSIMU PillIEHHS.

3. CraTuyHi XapakTepUCTUKU €JIEMEHTIB 1 MJCUCTEM EIEKTPHUHUX CUCTEM 1 MEpeK.

4, Tlapamerpu 1 CcXeMH 3aMilllcHHS €JIEMEHTIB €JIIGKTPUYHUX CHUCTeM 1 Mepex (JiHii,
TpaHcopmaropu 1  aBTOTpaHCPOPMATOPH, JDKEpena  JKUBJICHHS,  HaBaHTa)KEHHS,
KOMITCHCYIOUH TTPUCTPOI).

5. XapakTepucTHKa METH, 3MICTy 1 OCHOBHHMX €TalliB IMPOCKTYBAaHHS EJIEKTPUUYHUX CUCTEM 1
MEpeX: METOAMKA TEXHIKO-€KOHOMIYHHMX PO3PaxXyHKIB.

6. BuzHaueHHs TOTpPeOM B ENEKTPOCHEPrii; CTPYKTypa HABAaHTAXEHHA Yy BY3JIOBHUX TOUYKAX
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CHCTEMH, PO3PAXyHKOBE HABAHTAKECHHS 1€pAPXIYHUX PIBHIX CUCTEMHU.

HowmiHanbpHOT HaNIPYTH €NEMEHTIB eJIEKTPHUYHOI CUCTEMHU.

Criocobu 3a3eMJIEHHS HEUTpalll y eIeKTPUYHUX MeperKax.

Bubip cxem mobynoBu enektpuuHux wmepex, cxem PII TIC; Bu3HAueHHS HOMiHAIBHOI
MOTY>KHOCTI 1 KiIbKOCTi TpanchopmaTopis Ha [1C.

Mertoau BuOOpPY 1 MEpeBIPKHM TEPETHHIB MPOBITHUKIB EIEMEHTIB EICKTPUYHOI Mepexi
(pi3HOTO KOHCTPYKTMBHOTO BHKOHAHHS 1 IO BUKOPHUCTOBYIOTHCSI NPH Pi3HUX HOMIHAIBHUX
Harpyrax).

KommneHcariist peakTHBHOT ITOTYKHOCTI.

[TpomyckHa 31aTHICTh MOBITPSHUX JIHIN €JIEKTpOIepeIaBaHHs Ta 3aCO0H 1i 301IbIIICHHS.
Po6oui pexxuMu eeKTpUIHUX CUCTEM 1 MEPEK; OaJlaHCH aKTUBHOI 1 PEaKTUBHOI, MMOTYKHOCTI,
eHeprii.

BronuB sikocTi enekTpoeHeprii Ha poOOTy €JIEeMEHTIB ENeKTPUYHUX CHUCTEM 1 MEepex;
MOKA3HUKH SKOCTI €JICKTPOCHEPrii; 3B'S30K OaJlaHCIB TOTYKHOCTI 3 TOKa3HUKAMHU SKOCTI
€JICKTPOCHEPTii.

PerynroBaHHs HaNPyYTH B €IEKTPUYHINA CUCTEMI (BUIH, CIIOCOOH i 3aCO0M PEryJIIOBaHHS).
PeryitoBaHHs 4aCTOTH B €HEPrOCUCTEMI.

OpranizamiiiHi 1 TeXHIYHI 3aXOJM IIOJO 3HIDKEHHS BTpPAT IMOTYXKHOCTI €NEKTpOeHeprii B
CJIIEKTPUYHUX Mepexkax.

OCHOBHI IOJIO)KEHHSI METOJy CHMETPUYHMX CKJIAJOBUX 1 3aCTOCYBAaHHSA JJIs aHaJi3y
HECHUMETPUYHHX aBaPIHUX PEKUMIB.

ANropuT™M po3paxyHKy aBapiiHUX PeXHUMIB MEPEX1 P HECUMETPUUHUX MOIIKOIKEHHSX.
Oco06mMBOCTI MPOTIKAHHS MEPEXIAHUX EIEKTPOMArHiTHUX MPOLECIB B IEKTPHUHIN Mepexi 3
JDKEpEJIOM HECKIHYEHHOI 1 KIHI[EBOi MOTY>KHOCTI.

[TpakTHyUHI METOAM PO3paxXyHKY MEepexXiTHUX eeKTpOoMarHiTHUX npouecis npu K.3.

. Metoau 1 TexHI4HI 3aco0u oOmexxeHHs cTpymiB K3

Merka MOTYHOCTI, 10 IepeIAa€ThC 1 3aMac CTaATUYHOI CTIMKOCTI CHHXPOHHUX I'€HEPATOPIB.
EnexTpoMexaHiyHl NepexifHI MPOLECH MPU MaJUX BIAXUJIEHHSX BIJ CTIHKOIO 1 HECTIHKOIO
pexxumy. Bruus nemndupysanus 1 APB.

JIuHaMi4yHa CTIMKICTh CHUHXPOHHHMX F€HEepaTopiB 1 METOAH ii aHali3y.

ACHHXPOHHI pEXHMH CHHXPOHHHMX TeHepaTopiB. [IpHuMHM BUHHMKHEHHS, XapakTep
MPOTIKAHHA 1 HACTIAKH.

Pexxumu po6oTH 13 3HIKEHOIO 4acToTOk0. JIaBrHa 4yacTOTH Ta 3aco0H ii 3amo0iraHHs.
XapakTepuCTUKU 1 CTaTMYHA CTIMKICTh BY3JIB HaBaHTaxeHHs. JlaBUHA.  Hampy>KEeHHs.
Kpurepii craTHuHOI CTIHKOCTI By3J1iB HaBaHTaXEHHS.

JluHamiuHa CTIHKICTh BY3JIB HaBaHTakeHHS. CaMo03amyCK CHHXPOHHMX 1 aCHMHXPOHHUX
JBUTYHIB.

3axo/au 1010 MOJIMIIEHHS CTINKOCTI PeKUMIB POOOTH €HEPrOCUCTEM.

Brpartu Ha kopony Ha JIDII i cmocoOu 3HMKEHHS BTpaT.

ImMmynbcHa  MminHICTh  13071il.  BonbT-cekyHIHA — XapakTepUCTHKa 1 /1€ BOHA
BUKOPUCTOBYETHCSI.

3B'S130K MK Hampyrow MpoOo0 MOBITPSIHOTO MPOMIXKY 3 HOro JOBXKHMHOIO, 3: IIUIbHICTIO
MOBITPSL.

3HIKEHHS SKICHUX MMOKa3HUKIB 130J1Lii MpH 1 BHYTPILIHBOMY 3BOJIOXKEHHI: CTPYM BUTOKY,
OIip BUTOKY, MOKJIUBOCTI ITPOOOI0.

BumiproBanus Bucokoro Hanpyru. JinmbHuku. KyiboBuil BUMiprOBaIbHUHM PO3PSAIHHUK.
Koncrpykuis mniarpumyrounx ripasan Ha JIEIL. HepiBHOMipHICTH TNajiiHb HAmpyru IO
eJIeMeHTaX TipJISTH/IH.

Bunu nepeHanpyr y eIeKTpUUHUX MEpexkax Ta iX BIUIMB Ha PEeXKUMHU POOOTH.

. IlopiBHsITbHA XapaKTepUCTUKA BEHTUILHUHN po3psimaukiB 1 OITH.

. IlpuHIUMIUM 3aXUCTy BiJ MPSMUX yAapiB OnrcKaBKU. biuckaBKOBiIBOIH.
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40. ITpuzHaueHHs 3a3eMJIIOIOYHX MMPUCTPOIB B ycTaHOBKax BH.

41. OCHOBHI €NEKTPUYHI TApaMEeTPH 3a3eMJII0Bava 1 iX BUMIpIOBaHHS.

42. I[IporpamHa Mojiesib 00’ €KTY.

43. CtpykTypH 1 00'€THAHHS.

44. Onuc eneMeHTIB TaHuX (BIACTHBOCTI) Ta METOJIIB KJIacy B MOBI IiporpamyBaHHst C++.

45. CtpykTtypa nporpamu Ha MoBi C++, III0 BUKOPUCTOBYE KJIacH. 3arojoBHi (aiinu i daitnu
peanizarii.

46.I1TousATTs 1HKANCyALii B MOBI iporpamyBanHs C++.

47.Metoau siki oprani3ytoth iHTepdeiicu. [Ipuknaaym BU3HAYCHHS BIIKPUTHUX 1 3aKPUTHX TOJIIB 1
METO/IiB KJIaCy.

48.ITonartsa moaiMopdizMy B 00'€KTHO-OpIEHTOBAaHUX MOBAX MPOrpamMyBaHHSI.

49 .IToHATTS Ta MPUKIAIU TEpeBaHTaXEHUX (QyHKIIH. BipTyansHi ¢pyHKIii.

50.A6cTpakTHi Kitacu. [Ipu3HaueHHs 1 c1ocoOn BUKOPUCTAHHS.

51.KoHCTpYKTOpH 1 IECTPYKTOpH KJacy B MOBi niporpamyBansst C++. [Ipu3HadeHHs i OCHOBHI
MpaBHJia BUKOPUCTAHHS.

52.0cob6ymBoCTi peanizallii KOHCTPYKTOpa KOMIIOBAHHS 1 OTiepaTopa MPUBIACHCHHS.

53.IlouaTTs ¢aiiiny 1 HOTOKY 1 MPUKIAAA POOOTH 3 HUMU. MaHIMyISITOPU MOTOKIB.

54.1lonsTTs mabony GyHKIIi Ta Kiacy. AGCTpaKTHI alropuTMi.

55.bibmioreka cranaapTaux abmonis STL (Standard Template Library).

56. OCHOBHI OHATTS T€OPil MHOXKHH, ONlepallii HaJ] MHOKHHAMH.

57. bynesi GyHKIIi.

58.I1oHATTS Ta OCHOBHI BIIACTHBOCTI BiIHOIIECHD.

59.BigHoIIIEHHS €KBIBaJICHTHOCTI. BiTHOLIEHHS MOPSIIIKY.

60.KombinaropHi cxemu.

61.TBipHi pyHKuil. Po3MileHHs 1 pyHKIIOHATIBHI BITOOPaXKEHHS.

62.OCHOBHI OHATTS Teopii rpadis.

63.I'pacu Ta 6GiHApHI BiTHOLIEHHS.

64.JlepeBa rpadis.

65. Komn'totepHi Mepexi, ix kinacudikaris Ta BUIH

66. IloHATTS KOMI'TOTEpHOT Mepexi, i1 QyHKIIIT.

67. ApxXiTeKTypa Ta OCHOBHI CKJIaJJOBI KOMIOHEHTH KOMII FOTEPHOT MEpEXKi.

68. Crioci0 opranizailii KOMIT I0TEPHOT MEPEXKI 32 TEXHOJIOTIEI0 «KIIIEHT-CEPBEPY.

69. Tormonorisi KOMIT'FOTEPHUX MEPEex

70. Cuctemu nepenadi 1aHUX KOMITIOTEPHUX MEPEX - PI3UYHUI piBEHb.

71. Tunu kabemniB, iX KOHCTPYKLis, XapaKTEPUCTUKHU Ta CIOCOOU (YHKIIIOHYBaHHS.

72.AmnapaTHi 3aCO0M KOMIT IOTEPHUX MEPEK

73.OCHOBHI THUIIH MEPEXKEBUX MPUCTPOIB.

74.11poTOKOM 1 CTaHAAPTH JIOKATBHUX MEPEXK.

75.be3apoToBi TEXHOMOTIT

76.Criocobu nepenayi JaHUX B 0€3IPOTOBUX MEpexkKax.

77.CtpykTypa Ta npuHUMIH QyHKIIOHyBaHHA paaiointepdeiicy Bluetooth.

78.Mepesxeni TexHosorii Internet 1 Intranet

79. OcHoBHi nousTTs 623 ganux (bJ1).

80. Bumorwu no cucrem ynpasiinas b/ (CYB/).

81. Apxitexrypa B/I.

82. ®yukuii CYB/.

83.OCHOBHI OHSTTS PEIIALIHHOT MOJIEIN: BITHOIICHHS, aTpUOYT, THIT JaHUX, KOPTEXK, JTOMEH,
KJII0Y, 1HJEKC.

84.Ilpu3HaueHHs Ta TUIU KJIIOYiB Y PEIALINHINA CTPYKTYpi JaHUX.

85.3B’s13yBaHHs TaOIUIh Ta THIH 3B sA3KiB (3B’ s13KK TUma 1:M, M:M).

86.MoBa SQL, ii MOKIIUBOCTI.

87.Etanu npoektyBanHs b/I.
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88.11imicHicTh nanux. [TOHATTS Mpo 0OOMEKEHHS UTICHOCTI JaHUX.
89.3axucT 0a3 JaHMX.

90.Po3moaineni 6a3u qasux

91.Po3nonin nanux. [lapanensna 06poOKka 3amuTiB.

92.ba3u nanux B iHTepHeTi. BJ] Ha ocHOBI XML.

93.Ily6onikyBanns b]l B Intepueri. Po6ora 3 B/l uepe3 mepexy InTepHer.

PEKOMEHIOBAHA JIITEPATYPA

1 3axapuenko B.II. Ta in EnexTpuuni cucremu Ta Mepexi: HaBd. noci0.- Kuis :HAY,2021.- 338 c.

2 Manorynko FO.B., Bypukin O.b., Kanamze T.JI., HerpeOcbkuii B. B. Enextpuuni cucremu i
Mepexi. Hactuna 2: HaBdasibHUE 1tociOHuK / 3a pen. I1. [1. Jlexxnroka. — Biaaung : BHTY 2021. - 158
C.

3 Manorynko FO.B., bypukin O.b., Kananze T.JI., HerpeOcokuiit B. B. Enexktpuuni cuctemu i
Mmepexi. Yactuna 1: HaByaneHUi mocionuk / 3a pex. I1. J1. Jlexxntoka. — Binauns : BHTY, 2020. — 200
C.

4 Kmmmora P.H. Enextpoenepretndni cucremMu Ta Mepexi. EHeproszoepexeHHs. MemiTomnos.
2020.- 436c¢.

5 Opnosuu A.I1O., ITnemkos I1.T'., Kozmorcekuii O.A., CmiBak O.B., Kotum A.l.,Bemnuko T.B
Enextpuune oOnagHaHHS MiACTaHIIM CHUCTEM €JIEKTPONOCTayaHHsS.- M-BO OCBITH 1 HayKu YKpaiHH,
LlenTpanpHOYKp. Hall. TeXH. YH-T.— KponuBHuubkuii : Bugaseus Jlucenko B.®., 2019. — 272 c.

6 Jle6enuncokuii, [.JI. EnekTpuyni cucteMu Ta Mepeki: KOHCHEKT JeKUid ais cryn. cmem. 141
«EnekTpoeHepreTnka, eNeKTPOTEXHIKA Ta e€JIeKTpOMExaHika» ramy3i 3HaHb 14 «Enekrpuuna
1HKkeHepis» ycix ¢popm HaByaHHd. — Cymu: CymlY, 2018. — 214 c.

7 T'apsbka B. M. Koncmekr nexmii 3 xkypcy "Enekrpuduna dacTMHa CTaHLIA Ta MigcTaHINN"
(uactuHa 1) (g CTyAEHTIB JEHHOI Ta 3a04HOi (opM HaB4YaHHS cremianbHOCTI 141 —
EnexTtpoenepreruka, eleKTpoTexHika Ta enekrpoMexanika) / B. M. I'apsxa, A. O. Kaprok; Xapkis.
Hall. YH-T MmiceK. ['ocn-Ba iM. O. M. bekeroBa. — XapkiB :XHYMI im. O. M. bekerona, 2018. — 149 c.

8 bastok T.M., bninos [.B., BytkeBuu O.®D.1 iH. [HTenekTyanbHi e1eKTPUYHI MEPEXKI: €IEMEHTHU Ta
pexxumu: 3a 3ar. pen. akag. HAH Vkpainn O.B. Kupunenka / Inctutyt enekrpomunamiku HAH
VYkpainu. — K.: [n-T enekrponunamiku HAH Ykpainu, 2016. —400c

9 Cerena M.C. EnexTpuuHi Mepexi Ta CUCTEMHU: MiAPYYHUK M-BO OCBITH 1 HayKu YKpaiHu, 3-T€
BUJ, iepepobi1. Ta qonoBH. JIbBiB: Bua-no Hai. yH «JIbBiBchbka nomitexHikay, 2015.- 540 ¢

10 Kupuk B.B., Macanosa T.b. Enexkrpuuni cucremu ta Mepexi. PexxuMu po6oTH po3iMKHEHUX
Mmepex. HaBuanpnuit nocionuk. Kuis: HTYY «KIII», 2015.— 256 c.

11 IMapadentok O.A. EnexTpuyHi cucteMH Ta Mepexi: HaBd. 1moci0. / YepHiB. Hall. yH-T iM. FOpis
®enproBuua. Yepnismi : Pyra, 2013. - 183 c.

12 CyneiimanoB B.M., Umwxkescokuit B.B., JIlyrunun M.M. EnexktpuuHi cucteMu Ta Mepexi: HaBY.
noci0. Ham. texs. yH-T Ykpainu "Kuis. nomitexs. in-1". - K. : HTYY "KIII", 2012. - 169 c.

13 XKypaxiscokuii A.B., Kinamr b.M., [Tactyx O.P. HanifiHICTh €NEeKTPUYHUX CHUCTEM 1 MEpex:
HaBy. 110ci6. M-Bo OCBITH 1 HAyKH, MOJIOA1 Ta copTy YKpainu, Hau. yH-T «JIbBiB. momitexHika». — JI.
: Bun-Bo JIbBiB. momitexuiku, 2012.- 280 c.

14 Tlpockypusa O.M., I'anyc O.l. «ExoHoMmika B eHepreTuili»: HaB. moci6. 1jisi cTyleHTIB ycixX
¢dopm HaBuanHs crierianbHocTi 7.090602 — «Enextpuuni mepexi Ta cucreMu» — XapkiB: HTY « XTIy,
2012.— 272 c.

15 3opin B.B., lrorpun €.A., byiiauit P.O. Enextpuuni mepexi Ta cucremMu. HixuH.
Acnextllomirpad. 2011.- 248 c.

16 Kirens ' A., IliBusk I'.T".-Enexktpuuni Mepexi cucTeM eIeKTpOnocTayaHHs: HaBY. MOCIOHUK 2-
re Buj., nepepo0. i gom. JI.:Hamionansamii rippuamii yaiepcuret, 2011. -318 ¢

17 HImur P.A., Bosipuyk B.M., lo6psHcbkuii .M., bapabam B.M. Enextpuuna mepexa / 3a 3ar.
pen. P. A. lllmura. — JIsBiB, 2010. — C. 88

18 OpnoBuu A.I1O., [Tnemkos I1.I., Benuuko T.B. Enekrpuune obnagHaHHS MiICTaHIN CHCTEM
€JICKTPOIIOCTaYaHHs: HaBYAJIbHUM MOCIOHUK i1 Hanpsmy miarotoBku 6.050701 "EnexrpoeHeprernka
ta enektporexHoiorii". Kiposorpaa: PBJI KHTY, 2009. — 334 c.



108

19 CymnaiimanoB B.M., Kanagze T.JI. Enextpuuni mepexi Ta cuctemu: niapydauk. Kuis: THYY
«KI1II», 2008. - 456 c.

20 Bacwunera I1.0. EnexTponocrayanHs: HaBd. Moci0. Ui CTyI. BUIN. HaBdY. 3aki. /. - Cymu :
VuiBepcutercrka kuura, 2008. - 415 c.

21 Kymuk B.B., Ocramuyk K.I., Tenta B.B. MogentoBanHs B 3aja4aXx pO3BUTKY €JIECKTPUYHUX
cucteM. HaBuanpuwmii mociOnuk. — Binnumng: BHTY, 2008. — 128 c.

22 Cerenma M.C. Enextpuuni Mepexi Ta cucremu: miapy4yHuk. JIpBiB: Bua-no Ham. yH-Ty
«JIpBiBCBHKa moiTexHiKay, 2007. 488 c.

23 Poroms, I'.JI. Enepro36epesxenns : HaBd. noci6. K.: lenpra, 2007.- 192 c.

24 Pomamntok F0.®. EnexTpuyHi CHCTEMHU Ta MEpEXi: HaBYAIbHUI MOCIOHUK. - [BaHO-DpaHKIBCHK:
®axken,2004. - 272 ¢

25 Illecrepenko B.€. Cucremu eneKTpOCHOKHMBAHHA Ta €JIEKTPONOCTA4YaHHS IPOMHUCIOBUX
MiAIPUEMCT: TiaApyuHuK. — Binauis : Hoa kuura, 2004. — 656 c.

26 Jlyk’snenko }O0.B., Ocranuyk XK.I., Kynuk B.B. Po3paxyHku enexkTpuuHUX Mepex IpH iX
npoektyBanHi. HaBuanbHuit mocionuk. - Binauug BJATY 2002.- 116 c.

27. TlpaBuna ynamryBanHsi enekrpoyctaHoBoK (IIYE). Bumannst odiuiiine. MineHeproByrimuis
VYkpainu. — X.: BugaBaunreo «®opt», 2017. — 760 c.

28. Hopm# TEXHOJIOTIYHOTO MPOEKTYBAaHHS €HEPreTUYHUX CHCTEM Ta eIEKTPHYHUX Mepex 35 kB
ta Bumie. K.: Minenepro Ykpainu, 1994. 37 c.

29.TpanchopmaTopu cunosi. Tunosa iHcTpykuis 3 ekcruryatanii: COY 40.1521677681507:2009 /
M-Bo manuBata eHepreTuku Ykpainu. — Odin. Bua. — K.: 'PIOPE: M-Bo nanuBa Ta eHEpreTuku
VYkpainy, 2009. - 111 ¢

30. JHAOIT 0.00-1.32-01 IIpaBuma OynoBu eneKkTpoycTaHOBOK. IIpaBuia KopuCTyBaHHs
eJIEKTPUYHOIO eHeprieto. Ykpapxoyaiadopm. — K.: 2001

31. IBH B.2.5-16-99. In:xenepHe obnafHaHHs CHOPYA, 30BHILIHIX Mepex. BusHadueHHs1 po3mipiB
3eMeJIbHUX JIISTHOK JUTst 00'ekTiB enekTpuuHux mepex. K.: depxOya Ykpainu, 1999. 24 c.

32. Kypapuak JI. M. JluckpeTHa MaTeMaTHKa JUIsl IPOrpamicTiB : HaBd. nocid. — JIbBiB: JIbBIBChbKa
nojitTexuika, 2019. — 420 c.

33.I'Bo3apoBa €. B. I'ipuuk , M. O. JluckpeTHa MaTeMaTrKa: HaBY. MOCI0. JIJIsl CTY/ICHTIB
HanpsmiB miarot. «Komm'totrepHi Hayku» Ta « EkoHOMIuHA KiGepHeTHuKa» / Ykooncniika, JIbBiB.
koMmepi. akan. — JIbBiB: Bua-Bo JIbBiB. komepir. akan., 2015. — 123 c.

34. Cnexroperkutii L. 5. , Ctycs O. B., CrarkeBuu B. M. [luckperna maremaruka (EnextpoHHmii
pecypc) : po3paxyHKOBI poOOTH Ui CTYIEHTIB cnerianbHocTel 124 «CucteMHuii aHamizy, 122
«Kowmm’rorepni Haykn» / KIII im. Iropst Cikopebkoro. — Enextponni TekcTosi naHi (1 ¢aiin: 578
Ko6aiir). — Kuis : KIII im. Irops Cikopebkoro, 2017. — 84 c.

35. Kpuewmii C.JI. JIuckperna marematuka / C.JI. Kpusmii. — K.: Bykpek, 2017. — 568 c.

36. Orno6:ina O. 1., Cymko T. C., llIpamko C. B. ExemenTn Teopii uucen : HaBYaIbHUI
ociOHUK. - MiHICTepCTBO OCBITH 1 Hayku YKpainu, CyMcbKuil nep:kaBHU yHIBepcuTeT, 2015. -185 c.

37. bypos €.B.. Komn’totepni mepexi. / 2-e Bua., OHOBIL. 1 fom. — JIbBiB —bak, 2003

38. biprokoB M.JI., CrexnoB B.K., Koctik b.fl. TparcnopTHi Mepexi TeinekoMyHikamii: Cuctemu
MYJIbTHILIEKCYBaHHS: [liIpyYHUK JUIs CTYACHTIB BUIL. TeXH. 3akiaiB; 3a pea. B.K. Creknosa. — K.:
Texnika, 2005. — 312 c.

39. €.C. Jlomakos, C.B. AnekceeB AHaii3 3ac001B MOAETIOBAaHHS KOMII FOTEPHUX MEPEk/
Cuctemu 06po6ku iHdopmariii,- 2012, Bumryck 5 (103)- C. 94-97

40. Banenpka T. M. Komm'totepHi Mepexi. AnapaTai 3acoou. Hapuansnuii nocionuk. - K.: Llentp
HaBuaiabHOTI JiTepatypu, 2002. -208c.

41. T'abpyce B.1O. BuBuaemo xomm’totepHi mepexi. — K.: Bua. gim "Ilkinenuii ceit”, 2005. —
128 c.

42. ITaciunuk B. B. Opranizauis 6a3 nanux ta 31ans / B. B. [aciunuk, B. A. Pe3niuenko. — K. :
BHYV, 2006. — 384 c.

43. T'aBpunenko B. B. CYB/I: po3B’s3anHs (yHKIIOHAIBHUX 337a4 HAa TPAHCIIOPTIi: HAaBYAIbHUHA
nocionuk / B. B. I'aBpunenko, €. I'. Jlorayos, JI. M. Ctpynesuu. — K. : HTY, 2007. — 154,



109

KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB

[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEIHS BUBKEHA 3 OIIHOK BiJIMOBIJIEH Ha yCl 3alTUTaHHA.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
! Ta ii JIbHA ] .
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOANTH T€OPEeTHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHS pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui
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PeiiTun
roBa
OIliHKa,
Oanu

Orminka
ECTS
Ta 1l
BH3HAY
€HHS

Hamiona
JIbHA
OILIIHKa

Kpurepii orintoBaHHs

IIO3UTHUBHI

HEraTHUBHI

60-63

3a10BLIb
HO

— 3HAHHS OCHOBHHX
(pyHIaMEHTAIbHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’A3yBaTH
HaWIPOCTINI MPaKTHYHI 3a1a4i

— HE3HAHHS OKpeMMX
(HeMpUHIMTIOBHUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIO0KEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

35-59

FX

He3anos
UIBHO

— HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI0KeHb HaBYaILHOT'O
MaTepiaiy;

— iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

1-34
(Ha
KoMicii)

Hezanos
UTBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
BIAMOBIAAX HA 3aIIMTAHHS;
— HE3HAHHS OCHOBHHUX
(byHIaMeHTalbHUX
I0JIO’KEHb;

— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ipasun nputiomy 0o HTY « XTIy ¢ 2023 poyi.

CxBasieHO Ha 3acCilaHHI BYCHOI pajid IHCTUTYTY.
ITpotokon Ne 7 Bin 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii

Poman TOMAIIEBCHKHUI
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CTAJIA TA BIJTHOBJIIOBAHA EHEPT'ETHUKA.
EJIEKTPUYHA TA MIKPOEJIEKTPOHHA TH’KEHEPIA

AHOTALIA

MeTor BCTYMHOrO BUIPOOYBaHHS € KOMIUIEKCHA NEpeBipka 3HaHb BCTYIHHUKA, SKI Oyinu
OTpUMaHi B pe3yJbTaTi BUBYCHHSA LMKy JAUCHUIUIIH, TNependadyeHuX OCBITHBO-TPOQeCciiiHuM
nporpamamu cremiaibHocTeld 141 — EnekTpoeHepreTuka, €lIeKTPOTEXHIKa Ta €JIEKTPO-MEXaHiKa Ta
176 — Mikpo- Ta HAHOCUCTEMHA TEXHiKa, a TAKOX BIIMOBIIHOCTI OCBITHBO-KBaJIi(iKALIHOMY PIBHIO
«0OakaaBpy.

BerynHuk noBrHEH MPOAEMOHCTPYBATH (yHIAMEHTAIbHI Ta IPOoQeciiiHO-OpieHTOBaHI 3HAHHS
Ta BMIHHS IIIOJI0 Y3araJlbHEHOTo 00’ €KTa IMpalli 1 3aTHICTh BUPIIITYBATH TUIOBI IpodeciiiHi 3aBIaHHs,
nependadeHi A BiIMOBITHOTO PiBHSI.

BeTynHuK MOBHHEH BOJIOMITH HEOOXITHUM CIIEKTPOM BMiHb 1 HABUKIB 3 TEOPii €IEKTPOTEXHIKU
Ta MIKpOEJIEKTPOHIKH, MPOSKTYBaHHS OKPEMHX CKJIQJOBUX BiTHOBIIOBAHHX JDKEpPEN €HEprii, 30KkpeMa
(GOTOCNEKTPUYHNX, BHUKOPUCTAHHS Cy4YacHUX 1H(GOpMaLiHHUX TEXHOJOTid aBTOMaTH3allii Ta
YIpaBITiHHA B TEXHIIll, Ta 3aKpeMa, EHEPreTUIIl.

[Tin yac miArOTOBKM O BUMPOOYBaHHS HEOOXITHO 3BEPHYTH yBary Ha Te, IO BCTYIHHUK
MTOBHHEH:

3Hamu: OCHOBHU EJEKTPOTEXHIKH, €NIEKTPUYHUX CTAHI[M Ta MiACTaHLIN, eIeKTPONOCTaYaHHS
MPOMHCIOBUX MIANPHEMCTB, PEIEHHOr0 3aXUCTy 1 AaBTOMATUKH, (I3HMKM HAIiBIPOBITHUKIB,
HaITiBIIPOB1THUKOBUX (hOTOCIIEKTPUUHUX MIEPETBOPIOBAYIB, TEeXHOJIOT11 BUPOOHHMIITBA
HaIBIPOBITHUKOBUX TPUIIAIIB;

émimu: OOUpaTH €JIeMEHTH Ta OOJaJHAHHA EJNEKTPUYHUX YACTHH BIJHOBIIOBAHUX JKEpel
€Heprii; BUKOPUCTOBYBATH KOMII FOTEPHY TEXHIKY ISl PO3PAXyHKIB PEKUMIB POOOTH €IEKTPUIHOTO Ta
MIKpOEJIEKTPOHHOT0 00JIaTHaHHS.

Bcerynae (¢daxoBe BumpoOyBaHHS BKJIIOYAE 3MICT HOPMATHBHUX HABUYAJIbHUX JIUCITUIUIIH
npodeciifHoT MiArOTOBKHU 1110 BKJIIOYAIOTh HACTYIHI NPAaKTUYHOT HAIIPSIMU AisTTbHOCTI BUITYCKHHKIB!
Enextpuyni cTaHIii Ta miACTaHII;
EnextponocrayaHHs MPOMUCIIOBUX HIANPHUEMCTB Ta HEPTro30epeKEeHHS;
OCHOBU peNeifHOTO 3aXKCTy Ta ABTOMATUKH €HEPTOCHCTEM;
HaniBnpoBinHUKOBI OTOETEKTPUYHI IEPETBOPIOBAYI;
@di3uKa HAMIBIPOBIIHUKIB Ta J1€JIEKTPUKIB;
Komm’totepHe MoJienntoBaHHS (Pi3UYHUX Ta TEXHOJIOTIYHUX MPOLIECIB.
Opranizaiiisi BCTYITHOTO BUIPOOOBYBAHHS 3/IIMCHIOETHCS BiAMOBIAHO 10 [lomokeHHST Tpo
npuiiManbHy KoMicito HallioHambHOrO TEXHIYHOTO YHIBEpCUTETY «XapKiBCbKMH MOJITEXHIYHUHN
THCTUTYTY.

ocoarwnE

3MICT [TPOI'PAMU

1. 3aranbHi BiAOMOCTI TNpO BHUPOOJEHHS Ta CIOXXKUBAHHS EJEKTPOCHEprii; TeHepaTopH,
KOMIIEHCAaTOpH, CHJIOBI TpaHchopmaropu 1 aBTOTpaHcHOpMATOpH; CTPYMOINPOBOAM, KOHTAKTHI
3’€IHAaHHS, 130JIATOPU; BUCOKOBOJIBTHI amapaTd pO3MOJAUIBHUX YCTaHOBOK; TOJIOBHI CXEMH
€JIEKTPUYHUX 3 €JHaHb 1 CXEMM BIJIACHUX MOTped eNeKTPUYHUX CTaHUIA 1 MiACTaHLINi; BHUOIp
eJIEKTPUYHUX amapaTiB 1 CTPYMOINPOBIAHUX YAaCTHH PO3MOAUIBHUX YCTAaHOBOK; KOHCTPYKIIIT
PO3MOIIIBHUX YCTAHOBOK Ta KOMIIOHOBKA €JIEKTPUYHUX CTAHLIN 1 MACTaHI1N, ONIEpaTUBHUMA CTPYM.

2. 3arajpHi  3ajadi  €NEKTPONOCTauyaHHS MPOMHUCIOBUX  MIJIPUEMCTB;  XapaKTEPHUCTUKA
MIPOMUCJIOBUX CIIOXKHMBAUiB €JIEKTpOeHeprii, rpaikd CHOKUBAaHHS €JNEeKTPOEHEeprii Ta eIeKTPHUUH1
HaBaHTAXXECHHS; BUOIP KUIBKOCTI Ta MOTYXHOCTI TpaHC(OPMATOPiB; pO3PaXyHOK CTPYMiB KOPOTKOTO
3aMUKaHHS Ta BHOIp BHCOKOBOJBTHOIO OOJIAJHAHHSA 1 BHMCOKOBOJIBTHUX MEpEX CHCTEMHU
eJIEKTPOINIOCTauYaHH; KOMIIEHCAIlisl PEaKTUBHOI MOTY>KHOCTI B CUCTEMaX EJIEKTPOIOCTayaHHs; 00K Ta
BHMIPIOBAaHHSI PEKUMHHUX TTAPAMETPIB CHCTEMH €JICKTPOIIOCTAYaHHS; AKICTh €JIEKTPOSHEPT 1.

3. Ilpu3naueHHs, OCHOBHI (PyHKIIi Ta BUMOTH 0 peIEHHOro 3axHcTy 1 aBToMaTtuku. Cxemu
3’eIHaHHA TpaHcopMmaTopiB CTpyMy Ta Hampyr. Buam 3axucTy JiHIA. 3aXWCT TEHEepaTopiB Ta
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TpanchopmaTopiB. 3aXWUCT IMIMH CTAHIIA Ta MiACTAHI[IA. ABTOMAaTHYHE BKJIOUEHHS PE3ECPBHOTO
KUBJICHHS. ABTOMAaTHYHE TIOBTOPHE BKIIIOUEHHS. Pe3epByBaHHs [ii peNeiiHIX 3aXUCTIB Ta BAMHKAYiB.

4. 3aranbHe YSABIEHHS PO sBHILE (DOTOMEPETBOPEHHS €HEPrii COHSYHOIO BHUIIPOMIHIOBAHHS B
enekTpuyHy. OCHOBHI €JIEMEHTH KOHCTPYKLIi MOHOKPUCTAJIIYHUX KPEMHI€BUX (DOTOCIEKTPUUHHUX
MEPETBOPIOBAYIB 3 TOPHU3OHTAJIBHUM aHI30TUIHUM TomorepexoaoM. Di3uuHi MeXaHI3MH, MI0
3a0e3neuyoTh po0OTy (POTOETEKTPUYHOTO TIEPETBOPIOBAYa SK TIeHepaTopa CTpyMy. 3araibHi
VSBJICHHS WIOAO KOHLEMUIl eQeKTUBHOCTI (OTOCIEKTPUYHUX [EPETBOPIOBAYIB 1 HANPSAMKIB i
MiBUIICHHS. 3arajibHi YSIBICHHS NP0 (i3UKO-TEXHOIOTIYHI OCOOIMBOCTI PO3POOKH ILITIBKOBUX
(hOTOCIEKTPUUHUX TIEPETBOPIOBAYIB.

5. KoHTakTHi siBHIIAa B HAMIBIPOBIAHUKAX. SIBUIa B KoHTakTaX. [loTeHmnianbHi 6ap’epu. ['ycTuHa
ctpyMmy. CmiBBinHomenHs Einmreiitna. Ilpo6iii B TBepaux timax. I[IpoGii sk mopylieHHS
CTaLlIOHAPHOTO PEXUMY €JIEKTPONPOBIAHOCTI. METOaM eKCIEPUMEHTAIbHOIO BHMBUYEHHS MPOOOIO
JIEJIEKTPUKIB 1 CTATUCTUYHOI 0OpOOKH NaHuX. 3arajgbHa XapakTepHUCTUKA JieneKTpukiB. [lopiBHAHHS
JieekTpukiB 3 Metamamu 1 HamiBnpoBimaukamu. ['azomomiOHI Ta pinki gienektpukd. [TpakTudni
3aCTOCYBAaHHS HAMIBOPOBIAHMKIB. ONTHYHI HAMIBOPOBIJHUKOBI Ta MJICNEKTPUYHI TMPUIAIU:
doroenemeHt, Goromion, GoTOTPaH3UCTOP, POTOPEIUCTOP, JIABUHHUHN (POTOMI0M, THKEKITIIHIIA J1a3ep.
[TonboBuit Tpanzucrop. TyHenbHi aioau. binonsipHuii HaMiBOIPOBITHUKOBUI TP1OI.

6. Imitamiiine xomr’'toTepHe MojemoBanHsA. OcoOnmMBOCTI MOOYJIOBH MOZENi Ta eranu ii
po3poOKu. 3acTocyBaHHS KOMIT IOTEPHOTO MOJEIIOBAHHS JUIS JOCHI/DKEHHS, ONTHUMI3alii Ta
MIPOEKTYBAHHS PEAJbHUX TEXHOJOTIYHUX TporeciB. [Torarts moneni. Bunu moneneii. MoaentoBaHHS.
Komm’totepae monentoBanHs. Buan komm’rorepHux mojeneit. O6nacti 3actocyBaHHs. IMirtariiiine
mozenoBandd OCHOBHI ITOHATTA IMITALIHOTO MOJENIOBaHHA. ETamu iMiTariiHOro MOIEIIOBAHHS.
Yac y imiTamiiiHuX Monensx. ANropuTMu imiTamiiiHoro wozentoBaHHd. OOpoOka Ta aHami3
pe3yJIbTaTiB IMITAIIHHOTO MOIETIOBaHHA. [11aHyBaHHS €KCTIEPUMEHTIB 13 IMITalliHHUMH MOJICIISIMH.

[MEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHA:

KopoTki 3aMHKaHHS B €IEKTPUYHUX YCTAaHOBKAX: BU3HAYCHHS, BUAN, IPUYMHU 1 HACIIIKH.

[IpakTi4Hi METOIM PO3paxXyHKy CTPYMiB TpU(a3HOIO KOPOTKOTO 3aMUKaHHS.

BucokoBONbTHI BUMMKaUi: BU3HAUYEHHS, IPU3HAYCHHSI, BUMOTH, YMOBHU BHOODY.

Oco0nMBOCTI MEpPEeBIPKUM Ha TEPMIUHY 1 AMHAMIUHY CTIMKICTB 1O Jii CTPYMIB KOPOTKOTO

3aMUKaHHS anaparis, IIKH 1 KaOeiB.

5. CxemH poO3NOJUIBHUX MPUCTPOIB BUIIOI HAanpyru. Bumoru, Buau, ocoOIMBOCTI 1 MOPIBHAHHS

CXE€M I10 €eKOHOMIYHOCTI, HaJIHOCTI, THYYKOCTI 1 0COOJIMBOCTSIM €KCILTyaTallii.

OmnepatuBHuii ctpym. Buam, ramysi 3actocyBaHHS.

BumiproBasibHi TpaHcGOpMaTopH cTpyMy Ta Hanpyru. [Ipu3HaueHHs, KOHCTPYKIIisl, TOYHICTb.

8. CunoBi  Tpancopmaropu  (aBTOTpaHCPOpPMATOpPH):  THIH, OCHOBHI  TapameTpH,
XapaKTepUCTHUKA PEKUMIB JIOIYCTUMUX HaBAaHTAKEHb.

9. CrarnuHa Ta JUHAMIYHA CTIMKICTE. MeTOIN MOCIKEHHS CTIMKOCTI.

10. Kareropii enekrponpuitMadiB 3 NOMIALy 3a0€e3MeUeHHs HaAIHOTO €J1eKTPOIIOCTaYaHHs.

11. KoeiiieHT MOTYKHOCTI. 3aX0A¥ MO0 IiIBUIIECHHS KOe(illi€eHTa MOTY>KHOCTI.

12. MaricTtpanbHi cxemH enekTpornocradyaHHs. [Ipukiman Takoi cxemH A €JIeKTPONOCTaYyaHHS
CIIOKMBAYiB TPETHOI KaTeropii.

13. PamianbHi cxemu enekTpornocTayaHHsd. Ilpukimaa Takoi cxemMH Ui €JIeKTPOIOCTayaHHS
CIIOKMBAYiB TPETHOI KaTeropii.

14. OcobGeHHOCTI CXeMU eNeKTPONOCTauYaHHs «TITHOOKHI BBOI.

15. OcHOBHI BUAM TPUCTPOIB PEKUMHOI ABTOMATUKH JUISl MIATPUMKH OCHOBHHUX IapaMmeTpiB
€HEPreTUYHUX CUCTEM.

16. [lpu3nayeHHss 1 NPUHOUIN Jii MPUCTPOIB ABTOMATUYHOTO TOBTOPHOTO BKJIIOUEHHS Ta
aBTOMaTHYHOT'O BKIIIOUECHHS PE3EPBY.

17. TloHATTS PO MAaTeMaTHYHI MOJEN TEXHIYHUX CUCTEM. BHMOrH 10 MaTeMaTHYHHX MOJCICH.
Krnacudikarrisi MaTeMaTUIHUX MOJIEICH.

18. CyuacHi cuctemu peectpaiiii Ta BinrBopeHHs iHdopmarrii. O6poOka moTokiB iHGOpMaIIii.

PoNbE

~No



19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.

10.

11.
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Meroau OIIHKA HAAIMHOCTI MIKpO- Ta HAHOCHUCTEMHOI TEXHIKH; KOHTPOJb Ta TMIiABUIICHHS
HAJIHOCTI MIKpO- Ta HAHOCUCTEMHOI TEXHIKH.

[IpoekTyBaHHSI TEXHOJOTIYHUX MpOIECiB. TEXHOJOTiYHAa JOKYMEHTAIlisl 3arajibHOTO Ta
CTELiaTbHOTO MPU3HAYCHHS.

TexHoI0TiuHI MPOLIECH BUTOTOBIICHHS TUTIOBUX JIETAJICH Ta €JIEMEHTIB TIPUIIAIiB.

TexHOoIIOTisI KOHTPOJIIO SKOCTI BUTOTOBIICHHS JICTAICH Ta €JIEMEHTIB MIPHUIIAIIB.

ABTOMaTH3aIlisg PO3POOKH TEXHOJIOTTYHUX MPOIIECiB. ABTOMAaTH3AIlisl BUPOOHHYUX ITPOIIECIB.
Texnozorist ckinananus npuiaaais. [IpoekTyBaHHS TEXHOIOTIYHHUX MPOLIECIB CKIAJaHHS.
Jlxkepeno eHeprii COHSAYHOTO BHUIPOMIHIOBaHHS. 3aarMoc(epHi Ta Ha3eMHI CHEKTpaibHI
PO3MOILIH MOTOKY (DOTOHIB 1 €HEPTii COHSTYHOTO BHIIPOMIHIOBAHHS.

OcHoBHI (pi3UuHI MeXaHI3MH, M0 3a0e3MeUyI0Th poOOTY (POTOCTEKTPUYHOTO MEPETBOPIOBaYA
SK TeHEepaTopa CTpPyMy.

Tunu GoTOCTEKTPUIHUX MTEPETBOPIOBAYIB.

Texnonrori BUpoOIeHHS KpeMieBUX (DOTOCIKTPHUHUX EIEMEHTIB.

Buxigni mapamerpm Ta iX 3alexHICTb Big (QoTocTpymMy 1 JIOAHUX [apameTpiB
(OTOENEKTPUIHOTO MTEPETBOPIOBAYA.

[TonsATTs epeKTUBHOCTI (HOTOCICKTPUUHUX TIEPETBOPIOBAYIB, HAIIPSIMKH i1 ITiIBUIIICHHS.
['o0OBHI YMHHHMKH BTpAaT €HEprii COHSYHOTO BUIIPOMIHIOBAaHHS IIpU HOTO B3aeEMOJIl 3
HaITiBIPOBIIHUKOBUM MaTepiajoM.

PEKOMEH/IOBAHA JIITEPATYPA
EnexTpruyHa yacTHHA CTAHIIIN Ta MiACTaHINI: Kypc ek [ Enekrpornmii pecypce]:
HaBYAJILHUN TOCIOHUK [T CTy . cnemiaibHOCTi 141 «EnexkTpoeHepreTrka, eeKTpOTeXHIKa Ta
enekTpomexanikay/ykian.: O.B. Ocramuyk, I1.JI. lenucrok, FO.I1. Mateenko / KIII im. Irops
Cikopcebkoro, — Kuis: KIII im Iropst Cikopeskoro, 2022. — 183 c.
Hanunosa O.A. BnacHi moTpeOu aTOMHUX enekTpocTaHiiit (HaBuanbHO-MeTOIMYHMIA
MOCIOHMK JUISI CTYJICHTIB cHeliaibHOCTI « EnekTpoeHepreTika, eJ1eKTpoTeXHiKa Ta
eJIEKTPOMEXaHiKay ycix (opM HaBYaHHS BUIUX HaBYAIbHUX 3akiadiB) / Jlanumosa O.A.,
Jlucenko JI.I., Tumenko A.A., IBaxnos A.B. // [Enextponne Bunanns| Kox gocrymy:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54720, 2021. — 94 c.
IepexinHi mpolecu B cucTeMax eiekTponocradanss: niapyunuk ainst BH3 / T'.T. [liBusxk, [.B.
XKexenenko, FO.A. [Tanaika, JI.I. Hecen, 3a pen. I'.I". [liBHsKka ; M-BO OCBiTH 1 HAYKH
Ykpainu, Hau. rips. yH-T. — 5-Te Bu.., noormpail. Ta gonos. — Juinpo : HI'Y, 2016. — 600 c.
EnextponocradanHs MpOMUCIOBUX MiAIPHEMCTB : [TigpydHuK A7s CTy/IeHTIB
enexTpoMexaHiyHux crneriainbHoctedt / B.I. Minux, T.I1. [TaBnenko. — Xapkis : ®OII [Tanos
A. M., 2016.-272c.
Penetinnii 3axuct i aBTomatnka: Hapu. mociOonuk / C. B. Ilanuenko, B. C. biuagiok, B. M.
baxxenos Ta iH.; 3a pen. B. M. baxenosa. — Xapkis: YkpJ[Y3T, 2020. - Y. 1. - 250 ¢
Penetinnii 3axuct i aBromatruka: Hasu. mocionuk / C. B. Ilanuenko, B. C. biaungrok, B. M.
baxeHoB T1a iH.; 3a pen. B. M. baxxenosa. — Xapkis: YkpIY3T, 2021. - Y. 2. - 276 c.
Jlogeiikin B.C., PomaceBuu 1O.0. Teopis texniunux cuctem. — K.: I{IT,,KOMITPUHT”, 2017.
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KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB

[Tpu omiHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBWJIBHICTh BUKOHAHHS 3aBAaHb. 3arajibHa

OIlIHKA BU3HAYAETHCS K CEPEIHS BUBA)KEHA 3 OIIIHOK BIJMOBIIEH Ha yCi 3aITUTAHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
owitika Ta ii JbHA ) )
> | BusHau | ominka ITO3UTHUBHI HEraTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTb MICTUTH
JiTepaTypHHX JKepesax; HEe3HAYHi HETOYHOCTI
— BMIHHS aHAJTi3yBaTH SBUILA,
SK1 BUBYAIOTHCS, B IXHBOMY
90-100 A Binmina B3a€1\f103B’913Ky 1 pO3BUTKY; -
0 — BMiHHSI TIPOBOJIUTH TeOPeTHYHi
PO3PaxyHKH,;
— BigmoBiai Ha 3anMTaHHA YiTKI,
JIAKOHIYHI, JIOTiYHO-TOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJM0OKHUil piBeHb 3HAHb B BIAMOBIAl HA 3alIUTAHHS
00cs131 000B’SI3KOBOT0 MICTSITh MeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHHS 1
IIPOBOJANTH TeOPeTHYHI
PO3PAaXyHKH,
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETHYHI 3HAHHS IS
— BMIHHS JJaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C JobOpe | BinmoBini Ha 3amMTaHHA 1 NPaKTHYHUX 32124
MPOBOJIUTH TEOPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
Marepiaiy, 10 BUBYAETHCS, Ta IX | HA 3alTUTaHHS;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3aaa4i BHKOHYBATH
PO3PaxXyHKH;
— HEBMIHHS PO3B’S3yBaTH
CKJIA/THI MPAKTHYHI
3agaui
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PeiiTun
roBa
OIliHKa,
Oanu

Orminka
ECTS
Ta 1l
BH3HAY
€HHS

Hamiona
JIbHA
OILIIHKa

Kpurepii orintoBaHHs

IIO3UTHUBHI

HEraTHUBHI

60-63

3a10BLIb
HO

— 3HAHHS OCHOBHHX
(pyHIaMEHTAIbHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’A3yBaTH
HaWIPOCTINI MPaKTHYHI 3a1a4i

— HE3HAHHS OKpeMMX
(HeMpUHIMTIOBHUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIHHS 3aCTOCOBYBaTH
TEOPETHYHI MMOJIO0KEHHS
MIPH PO3B’sI3aHHI
NMPAKTHYHHUX 32124

35-59

FX

He3anos
UIBHO

— HE3HAHHS OCHOBHHX
(pyHramMeHTATBHUX
M0JI0KeHb HaBYaILHOT'O
MaTepiaiy;

— iCTOTHI MOMMJIKH Y
BIAITOBIAAX HA 3alIUTAHHI,
— HEBMIHHS PO3B’A3yBaTu
NPOCTi NPAKTHYHI 3a1a4i

1-34
(Ha
KoMicii)

Hezanos
UTBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHOI YaCTUHU
HaBYaJHLHOTO MaTepiany;
— iCTOTHI HOMMJIKH Y
BIAMOBIAAX HA 3aIIMTAHHS;
— HE3HAHHS OCHOBHHUX
(byHIaMeHTalbHUX
I0JIO’KEHb;

— HEBMIHHS OpIEHTYBATUCS
I1J] 4ac po3B’A3aHHS
NPOCTUX MPAKTHYHHUX
32124

Ilepesedenns nozumusHoi oyinKu (haxo8o2o 6CMyNHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS OISl
3000ymms cmyneus 6aKaiaepa Ha 0CHOBI MOI00uL020 cneyianicma ma mazicmpa 6 wikany 100-200,
3eiono [looamxky 3 Ipasun nputiomy 0o HTY « XTIy ¢ 2023 poyi.

CxBasieHO Ha 3acCilaHHI BYCHOI pajid IHCTUTYTY.
ITporoxon Ne 7 Big 28 Gepesns 2023 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii

Poman TOMAIIEBCHKHUI




