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EJIEKTPOEHEPI'ETHKA

AHOTAILA

MeToro BCTYITHOTO BUIPOOYBaHHS € B KOMIUICKCHA IEPEBipKa 3HAHb BCTYIHHUKIB, SKi BOHH
OTpUMAJId B PpE3yJIbTaTi BUBYCHHSA IMKIY AWCIHUIUIH, TNependadyeHuX OCBITHbO-TIPOdECciitHOO
OporpamMol0 1 HaBYAJIbHMMHU IUIAHAMH Ta BIAIOBITHOCTI OCBITHBO-KBai(iKalifHOMY PpIBHIO
«0OakaaBpy.

BerynHuk noBHHEH POIEMOHCTPYBAaTH (yHIAMEHTaNIbHI Ta MpodeciiiHo-OpieHTOBaHI yMiHHS
Ta 3HAHHS OO0 Y3araJlbHEHOTro 00’ €KTa IMparlll 1 37aTHICTh BUPIIIYBAaTH THIOBI IpodeciiiHi 3aBaaHHs,
nependadeHi i BiIMOBITHOTO PiBHS.

JloCImiTHUK TIOBMHEH BOJIOJITH HEOOXIHMM CIEKTPOM BMIHb 1 HaBUKIB 3 TMPOEKTYBAaHHS
eJIEKTPUYHUX YACTHH JIEKTPUYHMX CTAHIIN Ta MiJCTaHIIi; eKCIuTyaTalii eIeKTPUIHOTO 00IaiHaAHHS
CNEKTPUYHUX CTAHIIM Ta IiJICTaHIIi; PO3POOKH Ta BIPOBADKEHHS CHEPro30epirarouymx CHCTEM
EJIEKTPONIOCTAaYaHHs BJIACHUX TOTPeO eNeKTPOCTAHLINA 1 MiJIPUEMCTB; BHUKOPUCTAHHS Cy4YacHUX
iH(pOpMaLlIHUX TEXHOJOT1M aBTOMAaTH3aIill YIPABIIHHS Ta PEIEHHOT0 3aXUCTy ENEKTPUYHUX YaCTUH
CTAHIIIH Ta MiACTAHIIIN.

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

3HATU: OCHOBHU €NIEKTPOTEXHIKH, €EKTPUUHUX CTAHIIN Ta MiACTaHLIN, eNEKTPUUYHUX MEPEK,
€JIEKTPONIOCTadYaHHS POMHUCIIOBHUX MIAPHEMCTB, PEIICHHOTO 3aXUCTY 1 aBTOMATHUKH,

BMITH: OOHMpaTH €JIIEMEHTH Ta OOJaJHAHHS EJEeKTPUYHOI YaCTHH ENEKTPUYHUX CTaHIIi Ta
iACTaHIIIi1; BAKOPUCTOBYBATH KOMIT IOTEPHY TEXHIKY JUIsl pO3PaXyHKiB PEKUMIB POOOTH EIIEKTPHUYHOTO
o0JaIHaHHs; PO3PaXOBYBaTH MapaMeTpy CUCTEM aBTOMATH3allli Ta peJIeiHOro 3aXuCTy.

Berynae ¢daxoBe BumpoOyBaHHS BKIIOYA€ 3MICT HOPMATUBHUX HABYAJIBHHUX JAUCIUIUIIH
npodeciiHOT MArOTOBKH IO BKIIIOYAIOTh HACTYIIHI MPAKTUYHOT HAMPSMU AiSUIBHOCTI BUITYCKHHUKIB!

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

. BitpoBi yctaHOBKH,
. HaniiinicTe 1 AlarHocTHKa 001aJHAHHS

10 EnexTpoTexHiuHi MaTepiaiu

11. EnexTpuuHi CUCTEMH 1 MEPEXKI

Oprani3aiiisi BCTyIIHOTO BHMIIPOOOBYBaHHs 3JIHCHIOEThCSA BIAMOBIAHO 10 IlonokeHHs mpo
npuiiManeHy Kowmicito HalloHaabHOrO TEXHIYHOTO YHIBEPCUTETY «XapKIBChKUN MMOJITEXHIYHUN
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’€JHaHHSL, 130JITOPU; BUCOKOBOJIbTHI arlapaTH po3MOAIIbHUX YCTAaHOBOK; TOJIOBHI CXEMH €IEKTPUYHHUX
3’€/IHaHb 1 CXEMH BJIACHHUX MOTPEO eNEKTPUYHMUX CTAHIH 1 miICTaHLiN; BUOIp ENEKTPUYHHUX anapatis i
CTPYMOIIPOBIIHUX YAaCTUH PO3MOJIIBHUX YCTAaHOBOK; KOHCTPYKIII pO3MOJIIBHUX YCTAaHOBOK Ta
KOMIIOHOBKA €JIEKTPUYHUX CTaHLIM 1 MiJACTaHIiNi, ONEpaTUBHUM CTPyM, CHUCTEMH BHUMIpIOBaHHS,
KOHTPOJIb, CUTHAJII3allisl Ta YIIPaBIIHHSL.

2. 3aranbHi BiJIOMOCTI O MEPEXiIHUX MpoLecax B eIEKTPUUHUX cucTemax. [lepexigHuii mporec
y HalmpocTimmx Tpu(a3HUX JAHIIOTaX MPH KOPOTKUX 3aMUKaHHSX. [IpakTH4HI METOAM PO3paxyHKY
CTpyMiB TpHU(a3HOTO KOPOTKOTO 3aMuKaHHS. OCHOBHI TMOJIOXKEHHS B JOCHIDKEHHI HECUMETPUYHUX
nepexigHux npoiecis. [lepeximquuii mpoiec y CHHXpOHHINA MalIuHi.
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3. 3arambHi 3a7adi €JIEKTPONOCTAaYaHHS TMPOMHUCIOBUX IIANMPUEMCTB, XapaKTEPHUCTHKA
MIPOMHCIIOBUX CIOXHBauiB eJeKTpoeHeprii, I'padiku CHoXMBaHHSA EJIEKTPOCHEpPrii Ta eNEeKTPHYHi
HaBaHTXEHH:; BUOIp KIJIBKOCTI Ta MOTY>XKHOCTI TpaHChOpMaTOpiB Ha MignpueMcTBi; Bubip Hanpyru
EJIEKTPUYHUX CXEM 30BHIIIHBOTO Ta BHYTPILIHHOTO €JIEKTPONOCTAdYaHHS HiANpHEMCTBa; Po3paxyHok
CTPYMiB KOPOTKOTO 3aMHKaHHs Ta BHOIp BHCOKOBOJIETHOTO OOJaJHAHHS i BHCOKOBOJIbTHUX MEpEK
CHCTEMH elleKTpornocTauanHs; KomreHcaist peakTHBHOI MOTY>KHOCTI B CUCTEMaX eJIEKTPOIOCTaYaHHs
MIPOMHCIIOBHUX MiaAnpueMcTB; EHeprosz0epiraroui pexxuMu B cUCTeMax eliekTporoctadanss; 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 miHiiH. 3axucT TeHepaTopiB Ta
TpanchopmaTopiB. 3aXWMCT IMIMH CTAHIIA Ta MiACTAHIIA. ABTOMAaTHYHE BKJIIOUEHHS PE3ECPBHOTO
KUBJICHHS. ABTOMAaTHYHE TIOBTOPHE BKIIFOUEHHs. Pe3epByBaHHsI i pesieiHIX 3aXUCTIB Ta BAMHKAYiB

5. EHepromMeHe’KMEHT, SIK HAyKOBO-TIPAaKTHYHA Ta iH(OpMaIliiiHa IisuIbHICTh, lepapxuuHa
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, KyMYJATHBHOI CyMH, HOpMalli3arii.
Oco0MMBOCTI €HEPreTUYHOro ayauTy, Horo etanu, po3podka BE3. 3B's130k Mixk eHeproeekTUBHICTIO
Ta EKOJIOTIE0.

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

[TEPEJIIK 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.
JIiHiiiHI iIHAYKTUBHI HAKONMMYYyBayi eHeprii. EHepris MarHiTHOTO MO CONICHOIAA.
TopoinanbHi iHAYKTHBHI Hakonu4yBayi eHeprii. Cxiaganus GopMysH Ui iHAyKTUBHOCTI
TOPOiABHOTO HAKOIMYYyBava 3 MPSIMOKYTHUMH BUTKAMHU.
€MHICHI eJeKTpUYHI HAKOITM4yBayi eHeprii.
MexaHiuH1 CTAaTUYH1 HAKOMMYyBayl €Heprii.
JluHaMi4HI MeXaH14H1 HAaKOUYyBayi eHeprii.
TenoBuil po3paxyHOK KOXKyXOTpyOUacToro TeriooOMiHHUKA.
10. I'ixpaBaiuHUi pO3paxyHOK KOXKYXOTpyOUacToro TeriooOMiHHUKA.
11. TenoBuii po3paxyHOK IUNIACTUHYATOTO TEMNIOOOMIHHUKA.
12. T'igpaBaiuHUi po3paxyHOK IIACTUHYATOTIO TEMJI000MiHHHKA.
13. CoHsiuHa OHOKOHTYpHA HAarpiBHA YCTAHOBKA.
14. KoHcTpyKuii 1 TUIH Te€T10KO0JIEKTOPIB.
15. Cxema miaKIIIOUYeHHS TeTTIO0OMIHHHKA J0 TETOMOIS, aKyMYJIITOPIB €HEPTii Ta HACOCHOTO
o0J1aTHaHHS.
16. TeopeTU4HI OCHOBHM METOJIY MipoTi3a.
17. KoHCTpyKIlis TepMETUYHOTO MiPOJII3HOTO PEAKTOPY Ui NepepOOKH MPOMHUCIOBUX BiIXO/IIB.
18. TeopeTn4Hi OCHOBH METOIy METAHOBOTO 30pO/IXKYBaHHSI OPTaHIYHUX BiJIXO/IB.
19. TexHosoriuHa cxema 610ra3oBoi yCTaHOBKHU.
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. EnekTpruHUI pO3paxyHOK EMHICHOTO HAKOIIMYyBa4ya €Heprii.
25. I'impoakymynroroua eneKTpOCTaHIis.
26. Turn MaXxOBHKIB JHHAMIYHUX MEXaHIYHUX HAKOITMYIYBadiB €HEPTii.
27. BumiproBauss nudepeniiinoi repmo-EPC HaniBOpoBiAHUKIB 1 METAaIIIB.
28. I'eoTepmanibHa eHepris 1 il BAKOPUCTAHHS.
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29. 3aranpHa XapaKTepUCTHKA BITPOTEHEPATOPIB, X THUIH Ta iX BUKOPUCTAHHS.

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 TepMOJMHAMIYHI MPOIECH 17IcaTPHUX T'a3iB.

34. CratucTuyHe MOBOKEHHS TapaMeTpiB YACTUHOK ifeanbHoro razy. Posmonin Makcsenia

35. JludepeniiaabHi piBHAHHS TEPMOIMHAMIKH.

36. OcHOBH Teopii MoIOGHOCTI Ta MOAETIOBAHHS MPOIECIB TEIUIOBIAIaYi.

37. KopoHHHM#1 po3psi/ Ha JIIHISX MepeaBaHHs eIeKTpoeHeprii. BrumB piBHS Hanpyru Ha
e(eKTHBHICT NIepeIaBaHHs CHEPrii.

38. binckaBKO3aXUCT €IEKTPOCHEPTETUYHUX 00’ EKTIB.

39. KomyTarniiiHi eJ1eKTpuyHi anapary.

40. OcHOBHI BUY IIOMHJIOK ITPY BUMIPIOBAHHI.

Texnixka ma enekmpogizuka 6ucokux Hanpyz

YucaoBi XapakKTepUCTUKU BUIIAJIKOBUX BEJIMYUH.

MeTou T1IarHOCTUKY €ISKTPHYHOT 130JIAIII.

Metoau BU3HAYEHHS MiCLlb OLIKOJKEHHS CHJIOBUX €JIEKTPUYHUX KaOeliB.

BuMiproBaHHsSI €MHOCTI 1 TaHT€HCA KyTa JieIEKTPUIHHUX BTPAT 3a JOMOMOTOI0 MOCTa 3MIHHOTO

CTpyMy.

XapaKkTepUCTUKH 13071111, 0 BIUIMBAIOTH HA PIBEHD JiCIEKTPUYHUX BTpPAT.

Bunu nonsipusaniii 1ieneKTPHUKIB y IEKTPHUUHOMY TOJI.

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

€MHICHI MOAIIBHUKY Hanpyru. [IpuHImn 1ii, rany3i 3aCTOCYBaHHs, pO3paXyHKOBE BU3HAYECHHS

EJIEKTPUYHHUX 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'on0BHI nonokeHHs Teopii yaapHoi 10H13allli. YMOBY BUHUKHEHHSI €JIEKTPOHHUX JIaBUH.

DeHOMEHOIOTIYHUI OMUC MPOIIECY CTPUMEPHOTO PO3PSIY.

Teopiss BUHUKHEHHS 1 CTYNIHYAaTOr0 IPOCYBaHHsI OIMCKaBKU. [ 0JI0BHI eTanu po3BUTKY

OJIMCKaBKH.

3axucT Big yaapy OiaucKaBOK. 30HH 3aXUCTy. ['0JIOBHI XapaKTEpUCTUKU CTPyMYy OJINCKABKU.

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 piBHSIHHS €JIEKTPOMArHiTHOTO 1ouis (piBHAHHSA MakcBena) B AMQepeHiiaabHii Ta

IHTerpalibHIN PopMax.

OCHOBHI METOJI PO3PAXYHKY €JIEKTPOCTATUYHUX MOJIIB.

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

Bugiz ¢popmynu 4acoBoi 3a1€KHOCTI CTpyMy IIPH PO3pPsiii KOHJIEHCATOpa Ha MOCHIIOBHO 3’ €/THaHI

PE3UCTOP Ta IHAYKTHBHICTb.

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

CrangaptuzoBati (OpMHU IPO30BOTO IMITYJIbCY CTPYMY 1 HAIIPYTH.

lonizaniitHuii MexaHi3M eJIEKTPUYHOTO CTapiHH BUCOKOBOJIBTHOI 130511ii. YacTKOBI po3psiau.

BUHUKHEHHS JEHIPUTIB.



27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

41.

3a3zeMiTtoBayil €JIeKTPOyCTaHOBOK. [Ipr3HadeHHs, TOJOBHI BUMOTH, TUIIOB1 KOHCTPYKIIIi.
KoncTpykuii cexIiii CuIoBUX €IeKTPUYHUX KOHAeHcaTopiB. KoHeHcaTopHa 130711is1.
KoHcTpykiii critoBUX KaOeiB 1 eIEKTPUYHI MaTepialiv 110 3aCTOCOBYIOTHCS JIJI1 BUTOTOBJICHHS.
Konctpykuii BUnpodyBaibHUX TpaHCHOPMATOPIB.

["onoBHI THUTI TEHEPATOPIB IMITYJIHCIB CTPYMY.

OnunapHa Ta nojBiitHa hopMyrodi JTiHi{ HAaIpPyTH.

[IpuHnum aii cripaabHOTO reHepaTopa IMITyJIbCiB HAIIPYTH.

EnexTpomarnitHa cyMicHicTh TexHIYHUX 3ac00iB (EMC). I'ostoBHI TpO0JIeMH 110 BUPIIIYIOTHCS Ta
Meroau BurnpoOyBanb Ha EMC.

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

KpaiioBuii epekT y BUCOKOBOJIBTHHUX 130JISIIIHHIX KOHCTPYKITiAX. MeTonu nocnabneHHs aii
KpaiioBoro eexry.

Po3psin y3moBsx moBepxHi i3omsTopa. OCHOBHI BHIU TIOBEPXHEBOTO PO3PAIY.

BucokoBoIBTHUI KOHIEHCATOPHUH BBiJ. 3arajqbHuil onuc KOHCTpYKIii. KoopauHnartis 1305sii.
O06’emMHHUI Ta MOBEPXHEBUH OIIip €IEKTPUYHOI 130J1s1ii. BuMiptoBaHHS Omopy i30JIs1ii.
BumiproBaHHs iMITyIbCHUX CTPYMIB 3a JOIIOMOTOI0 MaJIOIHAYKTUBHOTO IIyHTa. BapianTu
KOHCTPYKIIii MAJIOTHIYKTHBHOTO IIIyHTA.

di3u4He MOAETIOBAHHS €JIEKTPOCTATUYHUX MOJIIB Ha eJIEKTPOIPOBIAHOMY Marepi Ta y
eJIEKTPOITUYHINM BaHHI. MOJenb 171 BU3HAUSHHSI PO3IIOALTY OTEHIay i moOyaoBu
EKBINIOTEHIIHUX JIIHIN.
Enepeemuunuit meneorcmenm ma enepzoedhekmueHi mexuonozii

1. BB mapameTpiB SIKOCTI €JIEKTPUYHOI €Heprii Ha BTpaTH B Mepexkax eJIeKTPONOCTayaHHS.
Jlxepena reHepyBaHHS BUIIMX TapMOHIK B MEPEKY €JIeKTpOIocTadaHHs. MeTtoam Ta 3acodm
3HWKEHHS HEraTUBHOI'O BIUIMBY BUIIMX FaPMOHIK Ha MEPEXY €JICKTPONOCTauyaHHS.

2. SIkicTh eneKTpuYHOi eHeprii. 3HMKEHHS BTPAT €JIEKTPOSHEPTii 32 paXyHOK ITiIBUIICHHS SKOCTI
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
HaBaHTa)XEHHs Ha MPOIIlec epeaayl eleKTpoeHeprii 1 i BTpatu. 3acodu, B)KHMBaHI B EHEProcucTeMax
U1 BUPIBHIOBAaHHS IpadikiB HaBaHTaXEHHS.

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

6. ABTOMaTH30BaH1 CUCTEMH OOJIIKY 1 KOHTPOJIIO CIIO)KMBAHHSI €JIEKTPOEHEPrli Ha MPOMUCIOBUX
MiITPUEMCTBAX. Ix wmicme B cucremi TimBHICHHS e(EeKTUBHOCTI BUKOPHCTOBYBaHHS
eHepropecypciB. OCHOBHI KOMIIOHEHTH TaKUX CHUCTEM.

7. Criocobu KepyBaHHS CUCTEeMaMU OCBITJIeHHs. [lyckoperymoBaibHa anaparypa: XxapakTepucTHKa,
0COOJIMBOCTI 3acTocyBaHHA. Po3paxyHOK (MeToaMKa po3paxyHKy) €KOHOMIl eleKTpoeHeprii B
JII0YMX CHCTEMaxX OCBITIEHHS MpuMimieHb. OpraHizamiifHoO-eKCIUTyaTalliiiHi 3aX0/I1 i IBUIICHHS
eHeproe()eKTUBHOCTI CUCTEM OCBITICHHSI.

8. CrpykTypa OanaHcy enekTpoeHeprii. BU3HaueHHs TEXHOJIOTIYHUX BTpaT €JIEKTPOEHeprii 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
niAnprueMCTB. Biu3HaueHHs eKBIBaJICHTHUX OMOPIB 1 iX B)KUBAHHS B pO3paxyHKax BTparT.

10. dopmyBaHHS OIUIaTH 3a TEpPETIKAHHS PEaKTUBHOI TMOTY)XKHOCTI Ha MPOMHCIOBUX
nianpueMctBax. HanbaBku 10 oOrmuiaTé 3a HEJAOCTaTHE OCHAIEHHS 3aco0aMu  KOMITeHcalii
peakTHBHOIT MOTYXXHOCTI. CTUMYITIOBaHHS TMIAMPUEMCTB 10 3MEHIICHHS CIIOXHBAHHS PEaKTUBHOI
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. CknamanHsi eneKkTpoOalaHCy Ha MPOMHUCIOBOMY HianpueMcTBi. OCHOBHI CTaTTi BUTpaTH
enekTpoeneprii. [lim ckimaganHs enekTpoOanaHCy 1 3axojy, IO PO3POOJISIOTHCS 3a HACIIIKaMH
JIOCIIJKEHHS.

13. OcHOBHI 3ax0/d, BXKHMBaHI Ha MPOMHUCIOBHUX MIANPUEMCTBAX 3 METOIO 3MEHILIEHHS BTpaT
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
MOCTAa4aHHS PiAMHU (HACOCHHMX YCTAHOBOK). BH3HA4YeHHs MOTEHIialy €KOHOMii eIeKTPUYHOL
eHeprii mpu peryiaroBaHHI MBUAKOCTI 00epTaHHs Hacoca. CriocoOM 3MEHIIeHHs! BTpaT HANopy y
TpyOOIIPOBOJIaX HACOCHHUX YCTAHOBKAX.

16. OpranizaiiiiiHo-eKcIuTyaTaliiiHi 3aX0Au MiBUIIECHHS eHeproe(eKTUBHOCTI CUCTEM BEHTHIISALLIT.
CriocoOu 3MeHIIeHHs BTpaT €Heprii MpHu TpaHCHIOPTYBaHHI MOBITPS Y CHCTEMax BEHTHIIALII.

17. Opranizaniiii Ta eKCIUTyaTaliiiHi 3aXOAM MiJABHUILEHHS EHEeProeeKTUBHOCTI CHCTEM
TeHEepYBaHHS CTHCHEHOTO TOBITps. BrumB oOpoOKM Ta MiATOTOBKM CTHCHEHOTO TOBITPS Ha
e(deKTUBHICTh pOOOTH KOMIIPECOPHUX YCTAaHOBOK. BIIJIMB TUCKY Ta BUTOKIB MOBITPS B PO3MOILIbYIN
Mepexi Ha BTpaTH €JNEKTPUYHOI €Heprii B KOMIIPECOPHHUX YCTaHOBKax. SIki 3acoOM 3HIKEHHS
BUTpAT EJIEKTPOEHEPTii y KOMIIPECOPHHUX YCTAHOBKAX.

18. IligBumieHHS  €(QEKTHUBHOCTI  BUKOPUCTAHHS  EJEKTPOCHEPTii  EJIEKTPONIPUBOAMH:
XapaKTepUCTHKA CIIOoco0iB, 001acTh 3aCTOCyBaHHS. BU3HaueHHs pexxuMy HalOIbll eheKTHBHOTO
MEPETBOPCHHSI CHEPrii Mpu poOOTI EJIeKTPOJBHUTYHA. BH3HAUeHHS TOTEHIIATy eKOHOMIl
€JIEKTPUYHOI €HEPrii MPpU PeryIIOBaHHI IIBUIKOCTI 0OEpTaHHS €JIEKTPOIBUTYHA.

19. Ipsimuii Ta 3BOPOTHHIA OaslaHCH, B YOMY X Pi3HHIIS.

20. Bugu enextpo3BaproBaHHs. BU3HaueHHS MUTOMUX BUTPAT €HEPrii MpH eeKTPO3BAPIOBAHHI.
TexHomoriyHi 3axoau MIABUILNEHHS €Heproe@ekTUBHOCTI 3BaproBaHHSA. OprasizamiiiHo-
eKCIUTyaTalliiiHi 3aX0/I1 MiJIBUILIEHHS €eHeproe(peKTUBHOCTI 3BaPIOBAHHS.

21. lnaxu migsumennas KK/ Tennorenepatopis.

22. Pexumu poOOTH JAyroBUX CTaleIIaBUJIBHUX TIedyed. Bu3HaueHHS MNUTOMUX BUTpaT
€JIEKTPOEHEprii Ha BUIUIaBKY cTajil. CriocoOu 3MEHIIEHHs BTPAT TEIIOBOI Ta €JIEKTPUYHOI eHeprii
B JIYTOBUX CTalleTIaBWIbHUX MevyaxX. OprasizaiiiiiHi Ta eKCIUTyaTalliiiHi 3aXO0Jy MiJBUIICHHS
€HEepProeeKTUBHOCTI yTOBUX CTAJICTUIABUIHHHX TTEYEH.

23. TlpuHumn poOOTH, KOHCTPYKTUBHI €JIEMEHTH Ta 00JacTh 3aCTOCYBaHHS TEIUIOBHX HACOCIB.
[Tpomiecu mepeTBOpeHHsI €HEpPrii B TEIJIOBUX Hacocax. OpranizamiiiHO-eKCIUTyaTaliitHi 3axoau
MiBUIIICHHS €HeProeeKTUBHOCTI TETJIOBUX HACOCIB.

24.CucreMa KOHTpOJIO 1 TIJIaHYBaHHS, SK €(EeKTUBHMM 3aci0 mMiABUILEHHS €()EKTUBHOCTI
BUKOPHUCTOBYBaHHsI eHepropecypcis. 30ip iH(popmallii, BA3HAU€HHS HOPM CIIO>KUBaHHS, KOHTPOJIb
Ha/I iX TOTPUMAaHHSIM, BXXUBAHHS 3aX0/[iB 32 HACIIIKAMU KOHTPOJIO.

25. EHeproemMHiCTh, BUIU €HEPTOEMHOCTI Ta iX OIliHKA.

26. KommekcHe BUpOOJIEeHHS TEIJIOBOi 1 enekTpuuHoi eHeprii. [lepeBaru 1 Hemomiku. OCHOBHI
YMHHUKY, 1110 BU3HAYAIOTh JOIUIbHICTh BXKUBAHHSL.

27. ChoinbHe BUPOOHUITBO EJIEKTPUYHOI Ta TEIJIOBOi €Heprii, y YoMy IepeBaru CIHiIbHOTO
BUpPOOHUIITBA Bil OKpemMHuX. Buam koreHepamidHux ycraHoBok. KoedimieHT kopucHOi mii
BUKOpHUCTaHHS najnBa. OOMEXEeHHs B 3aCTOCYBaHHI KOT€HEepalliHUX YCTaHOBOK.

28. Buau cucteM KOMOIHOBAHOTO BUPOOJIEHHs TEIJIOBOI i eNeKTPUYHOi eHeprii. X mopiBHAIbHA
xapaktepuctuka. O0nacti BxkuBaHHA. CriocoOu 301IbIIEHHS KOoe]illieHTa KOPUCHOT Aii.

29. Illnsaxu NiABUILEHHS eHeproeeKTUBHOCTI B Oy 1iBHUIITBI.

30. Kputepii eneproOe3mexku JAepKaBH. Y UYOMYy PI3HHIS MDK €HEpProOe3leKkor Ta
eHepronesanexxHicTio. OcCHOBHI 3acaan €Bporneichkoi XapTii.

31. BropuHH1 eHepreTuyH1 PecypcH, iX OIliHKa.
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32. OCHOBHI HampsMH MABUIICHHS €(EKTUBHOCTI BUPOOJICHHS, PO3MOIIITY 1 CIOXHUBaHHS
€JIEKTPOCHEPTil.

Enexkmpuuni cmanuii

1.IlpakTu4Hi METOAM PpO3PaXyHKy CTpyMiB Tpu(a3HOTO KOPOTKOTO 3aMHKaHHA. Brus
HaBaHTAXEHHA 1 AaBTOMATHYHUX PEryJSATOPIB HANPYI'M Ha BEJIWYMHY CTPYMIB KOpPOTKOI'O
3aMUKaHHS.

2.MeTtosa CUMETPUYHMX CKJIaJI0BUX IPH PO3PaxXyHKY CTPYMIB 1 HAIIpyr HECUMETPUYHUX KOPOTKHUX
3aMUKaHb.

3.BHcoKOBOJIBTHI BUMMKAUl: BU3HAUEHHS, IPU3HAYEHHS, BAMOT'H, YMOBH BUOODY.

4.0co0nMBOCTI TEpeBipKM Ha TEPMIYHY 1 AMHAMIYHY CTIHKICTH A0 Jii CTPYMIB KOPOTKOTO
3aMHUKaHHS arapariB, IIUH 1 KaOeiB.

5.ITpu3HayeHHs, OCHOBHI (YHKIIT 1 BUAM CUCTEM 30YPKEHHSI CHHXPOHHUX MAIIUH.

6.CxemMu po3noAUIBHUX MMPUCTPOIB BUINOT HANIPYTH. BUMoTH, BT, 0COOIMBOCTI 1 IIOPIBHSIHHS CXEM
10 €KOHOMIYHOCTI, HaJ{IHHOCTI, THYYKOCTI 1 OCOOJIMBOCTSIM €KCIUTyaTaIllii.

7.0OnepatuBHMA CTpyM. Buan, 0ocoGiIMBOCTI KOXKHOTO BUY. ['any3b 3aCTOCYBaHHS.

8.KopoTki 3aMHKaHHA B €IEKTPUYHHUX YCTAaHOBKAX. BU3HAaYeHHs, BUIU, IPUYUHH 1 HACTIAKH K.3.

9.1lepBuHHI BUMIipIOBaJIbHI TpaHchopMaTopu cTpyMmy. BusHaueHHs, mpuU3HAYEHHS, KOHCTPYKIIis,
JpKepesia MorpiliHOCTe |, KJIach TOYHOCTI.

10. ITepBuHHI BUMipIOBalIbHI TpaHchopMaTopy Hanpyru. BuzHaueHHs, Mpu3HAYeHHs], KOHCTPYKITis,
JDKepelra MOXUOOK, KJIIACH TOYHOCTI.

11.Ta30-macnsiHa  cucTeMa CHHXPOHHUX — TE€HEparopiB, 1[0 HPALIOTh 3  BOJHEBUM
OXOJIO/KYBaHHSIM.

12. Cunosi Tpanchopmaropu (aBToTpanchopMaTopu): TUITH, OCHOBHI ITapaMETPH, XapaKTePUCTHKA
PEKUMIB IOMYCTHMHUX HaBaHTAKEHb 1 IEPEBAHTAKEHb.

13. OcHOBHI XapakTEepUCTHKHM CHUHXPOHHOIO TI€Heparopa, IO HpaILoe 3 CHHXPOHHOK abo
HECHHXPOHHOIO IBUKICTIO Yepe3 omip Z abo X Ha IIMHA HE3MIHHOI HAIPYTH.

14. PexxuM rpymnoBOro camo3amycKy elIeKTpoJBUTYHIB BiacHuX notped 6 kB TEC: Bu3HaueHHs,
MPUYMHY TOPYIICHHS €JIEKTPONIOCTauYaHHsI, CKIIal €IEKTPOABHUTYHIB.

15. PexxuM rpynoBoro camo3arycky eneKTpoABUIyHiB BiacHUX noTped 6kB TEC: xapakrepuctuka
MpOLECiB, IO BIAOYBalOTbCS MpH TPYNOBOMY BHOITY 1 caMoO3alycKy; KpHUTepli OLIHKHU
YCIIIIHOCTI CaMO3aIrycKy.

16. Cuctemu OXOJIO/DKYBaHHSI CHIJIOBHX TpaHCpopMmaropiB. Buan, mpusHaueHHsS, OCOOIMBOCTI
3aCTOCYBaHH.

17. IlepexigHi mpouecu npu TpupazHOMY KOPOTKOMY 3aMHMKaHHI B HEPO3TaTy>KEHOMY KOJIi, I10
KUBIIATHCS BiJl IIMH HE3MIHHOT HAIPYyTH 1 BiJl TeHepaTopa 0OMeKeHOi MOTYHOCTI, 32 HassBHOCTI
13a BIACYTHOCT] Y HUX aBTOMaTUYHUX PETYJIATOPIB 30y PKEHHS.

18. locnipkeHHsT CTaTUYHOI CTIMKOCTI HaWMpPOCTIMIOl HEperyJibOBaHOT CUCTEMU METOJOM MaJMX
KOJIMBaHb. Buay nopyiieHHs: CTaTUYHOI CTIHKOCTI.

19. Meronu [OCHIMKCHHS JAMHAMIYHOI CTIMKOCTi. AHami3 AMHAMIYHOI CTIMKOCTI TpHU
HECUMETPUYHOMY KOPOTKOMY 3aMUKaHHI. 3aX0/11 10 30€peKEeHHI0 JUHAMIYHOT CTIMKOCTI.

20. JlaifiTe BU3HA4YCHHS TEPMiHY «KOEQIIIEHT MOTY>KHOCTI». Ha3BiTh 3ax01u MIOJO0 MiABUIICHHS
Koe(illi€HTa MOTYKHOCTI.

21. SIxi xaTeropii eneKTpoNnpHuiiMayiB 3 MOy 3a0e3MeUYeHHs iX HaJAIMHOTO eJIeKTPOIIOCTaYaHHs
Bu 3naete? Ski npuitmadi BigHOCSTHCS 10 1 KaTeropii?

22. 5Iki eneMEeHTHM CHUCTEeMM eJIEKTPOINIOCTAYaHHS BIIHOCATH JO CHUCTEMHU BHYTPIIIHBOTO
enekTponocradanHsa? HaBemiTe mpukian paaiadbHOI CXEMH BHYTPIIIHBOTO €IEKTPOMOCTAYaHHS
JUIs )KUBJICHHS CIIOXKHMBaYiB 1-i kaTeropii 0e3 copyAau po3noaibuoro NpucTporo.

23. [lepepaxyiiTe OCHOBHI METOJIM BH3HAUCHHs PO3PaxXyHKOBOTO HABAaHTAXXEHHS. B oMy moisirae
CYTh METOJly BU3HAYCHHS PO3PaXyHKOBOTO HaBAaHTAXKEHHS 32 CTATUCTUYHUM METOJI0M?

24. SIxki cxeMH oOJepXalll Ha3By «MaricTpanbHi»? [lpuBemiTh MpHKIAA MariCTpalabHOI CXeMHU
BHYTPIIIHBOTO €JIEKTPOIIOCTAYaHHs JIJIsl )KUBJICHHS CIIOKUBAYiB 3-i1 KaTteropii.



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

26. Slka cxeMa €JEeKTpONOCTa4aHHs IPOMHUCIIOBOrO MIANPUEMCTBA OJepXajla Ha3By CXEMHU
«rIIUO0KOT0 BBOAY»?

27. OCHOBHI BUJIY IPUCTPOIB PEKUMHOT aBTOMATUKH JIJIs HIATPUMKHU OCHOBHUX I1aPAMETPIB CUCTEM.
[Tpu3HayeHHs, KOPOTKA XapaKTEPUCTUKA.

28. OCHOBHI BUM MPHUCTPOIB aBTOMAaTHYHOI'O MOBTOPHOrO BKJItOYEHHA. IIpu3HadyeHHs 1 NpuHIMIT
i,

29. Peneitnuii 3aXyCT: BU3HAYCHHS, IPU3HAYCHHS, BUMOTH J10 IPUCTPOiB P3.

30. IlepepaxyiiTe MpUCTPOI aBTOMATH3AIl CHCTEM eJeKTporocradyaHHs. [I0SCHITh MpU3HAYCHHS
IIPUCTPOIO ABTOMATUYHOI'O YaCTOTHOI'O PO3BAHTAKEHHS.

31. [Ipu3HaueHHs 1 NPUHIMIIA BUKOHAHHS MPUCTPOIB aBTOMAaTUYHOTO BKIIFOUCHHS PE3EPBY.

Enekmpuuni cucmemu i mepesrci

1. TexHONMOTIYHI 1 KOHCTPYKTHUBHI XapaKTEPUCTUKNA OCHOBHHUX €JIEMEHTIB €JICKTPUYHUX CHCTEM

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

2. XapaKTepHucTuKa LiJel 1 0COOIMBOCTEH aHAaTIi3y CTAINX PEKUMIB EIIEKTPUIHUX CHCTEM 1 MEPEK.

OCHOBHI JTOMYIICHHS 1 HAMIPSMHU PIIICHHS.

3.CraTHuHi XapaKTePUCTUKHU €JIEMEHTIB 1 MJICUCTEM EJIEKTPHYHUX CHCTEM 1 MEPEX.

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

TpaHchopMaTopu 1 aBTOTpaHCPOPMATOPH, JKEpeNa JKUBJICHHS, HABAHTAKCHHS, KOMIICHCYIOUH

MIPUCTPOI).

5. CkiacT ajropuT™M aHallizy pEeXHUMIB PO3IMKHCHHX (pajiajbHa, MaricTpalibHa, CKJIAIHO

3aMKHEHA) eJIEKTPUYHUX MEPEK.

6. CkiacTH aJropuTM aHalily pPEXUMIB MPOCTHX 3aMKHEHUX (KUIbLIEBa, 3 JBOCTOPOHHIM

KUBIICHHSIM) CIEKTPUYHUX MEPEK.

7. CknacTu ajaropuTM aHalizy pPeXHUMIB CKJIAJHO 3aMKHEHHMX EJEKTPUYHUX MEpPEeX OJHUM 3

METO/JIIB: TepeTBOpeHHs (TpaHcdirypaiii), HakIaJeHHs, KOHTYPHUX pIBHSAHb (MOTY>KHOCTEM),

BY3JIOBUX HaNpyT, PO3ILEIUICHHS €JIeKTPUYHOT MEpexi.

8. CkJ1acTH aJiTOPUTM CIIUJIBHOTO aHaNi3y PeXKHUMIB €JIEKTPUUHUX MEPEXK AEKIJIbKOX HOMIHAJIBHUX

Harnpyr.

9. Cknactu ajaropuTM 3acTOCYBAaHHSI METOJy CHCTEMAaTHM30BaHOIO Mindopy s OOJIKY

HEJTIHEHHOCT1 XapaKTepPUCTHK €JIEMEHTIB €IeKTPUUHUX CHUCTEM.

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

MepEeX: METOAMKA TEXHIKO-€KOHOMIYHHUX PO3PaxXyHKIB.

11. CxyacT aJropuT™M BH3HAUEHHS BTPAaT TMOTY)XHOCTI 1 €JeKTpoeHeprii, BHUTpaT Ha

BiJIIIKOyBaHHS BTPAT B €JIEMEHTAX €JICKTPUIHHUX CUCTEM 1 MEPEK.

12. Jlatu XapakTEepUCTHKY, CKJIACTH aJrOPUTM BHM3HAYEHHS OJIHOTO 3 HACTYNMHHUX TEXHIKO-

€KOHOMIYHUX MOKAa3HHKIB: KaliTaJlbHI BKJIaJIEHHS, IIIOPIUHI €KCIUTyaTalliiiHl BUTPAaTH, BTPATH BiJ

MOPYILIEHHS €JIEeKTPONOCTayaHHs, MPUBEACHI BUTPATH, COOIBApTICTh Iepeaadl eleKTpoeHeprii

€JIEKTPUYHUX CUCTEM 1 MEPEXK.

13. BusHayeHHs NOTpeOM B E€JIEKTPOEHEPrii; CTPYKTypa HABAaHTAXXEHHS y BY3JIOBUX TOYKaxX

CUCTEMHU, PO3paXyHKOBE HaBaHTAKEHHS 1€pAPXIUHUX PIBHAX CHCTEMHU.

14. HomiHanbHOI HAPYTH €JIEMEHTIB €JeKTPUUHOI CUCTEMHU.

15. Bubip cxem moOymoBu enekTpuuHux mepex, cxem PII TIC; Bu3HaueHHS HOMIHAIBHOT

MOTY>KHOCTI 1 KibKOCTi TpaHchopmaTopis Ha I1C.

16. CkyacT anropuT™M OIIHKY HaJIHHOCTI cXeM MOOYAO0BH €EKTPUUYHUX MEPEXK.

17. Metoau BUOOpY 1 MEpeBIPKH MEPETHUHIB MPOBIIHUKIB €JIEMEHTIB €JIEKTPHUUHOI Mepexi (Pi3HOTO

KOHCTPYKTHBHOT'O BUKOHAHHS 1 10 BUKOPHCTOBYIOTHCS MPH Pi3HUX HOMIHAIBHUX HAMpyrax).

18. Cxmactu anroput™m BHUOOPY 1 PO3MOAUIM PETYNIOYMX 1 KOMIIEHCYIOUMX MPUCTPOIB B

eJIEKTPUYHHUX CHCTEMaX.

19. PoGoui pexxuMu eeKTPUIHUX CHCTEM 1 MepeK; OaJaHCH aKTHBHOI 1 PEaKTUBHOI, MMOTYXHOCTI,

SHeprii.
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20. BB sKOCTi eeKTpOoeHeprii Ha poOOTy €IEMEHTIB eJIEKTPUIHUX CUCTEM 1 MEPEK; TTOKA3HUKHU
SKOCT1 €JIEKTPOCHEPrii; 3B'A30K OallaHCiB MOTY>KHOCTI 3 TOKa3HUKAMHU SIKOCTI €JIeKTPOSHEPrii.

21. PerymioBaHHS HAIPYTH B €IEKTPUUHIN cHCTEMI (BUIH, CIIOCOOHU 1 3aCO0M PEryIrOBaHHs;).

22. PerynroBaHHS YaCTOTH B €HEPTOCUCTEMI.

23. OnTuMaIbHAK PO3IIOALT MOTYKHOCTEH B 3aMKHEHHX MEPEKaXx.

24. OnTuManbHUR PO3MOALT MOTYKHOCTEH MK €IeKTPOCTaHIIISIMH.

25. OpranizarmiiiHi 1 TEXHIYHI 3aXOJ{ IMOJO 3HWIKEHHS BTPAT MOTYXXHOCTI €JIEKTPOCHEprii B
SJIEKTPUYHUX Mepexax.

26. [TapameTpu €I€MEHTIB €JIEKTPUYHOT CHCTEMH B aBapiiHUX (CHMETPUYHHUX 1 HECUMETPUIHHX )
peKHUMax; IX BU3HAUYCHHS B IMEHOBAHHX 1 BITHOCHUX OJMHHUIISX.

27. CxeMmMu 3aMillleHHs €JEKTPUYHOI MEpexXi IpH CHUMETPUYHHUX Ta HECUMETPUUYHHUX
MOIIKOKEHHSX.

28. ByzsoBi piBHSHHS Il TOYHUX 1 HAONMKEHMX PO3PAaxyHKIB aBapiMHUX PEKHUMIB IPHU
cumerpuynux K.3.

29. MeToau po3paxyHKy yCTaJICHUX PEXUMIB €JIEKTPUUHUX MEpex Mpu cumeTpruunux K.3.

30. OCHOBHI TOJIO)KEHHSI METOAY CHMETPHUYHHMX CKJIQJOBHX 1 3aCTOCYBAHHS JUISI aHAII3y
HECHUMETPUYHMX aBaAPIIHUX PEXUMIB.

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

32. AIropuT™ po3paxyHKy aBapiiHUX PEKUMIB MEPEX1 TP HECUMETPUUHUX MOIIKOKEHHSX.
33. Oco6iMBOCTI IPOTIKAHHS MEPEXiTHUX ENEKTPOMArHITHUX MPOLECIB B €IEKTPUIHINA MEPExKi 3
JDKEPEJIOM HECKIHUEHHOI 1 KiHIIEBOi MOTYKHOCTI.

34. IlpakTU4Hi METOIM PO3PAXyHKY MEPEXiTHUX EIeKTPOMArHiTHUX npomecis mpu K.3.

35. IoBHi i cporieni piBHsHHS ['opeBa - [Tapka.

36. 3actocyBanHns piBHsHB ['opeBa - [Tapka 1 aHaI3y epexXiHUX €IEKTPOMArHITHUX MPOIECIB.
37. PiBHi ctpymiB K.3. B Mepexkax pi3HUX HOMIHAJIbHUX HANPYKeHb. 3POCTAaHHSA PiBHIB CTPYMiB
K.3. 1 HeoOXiAHICTh 1X OOMEKEHHS.

38. Metoau 1 TexXHI4HI 3aC00M 0OMEXEHHS CTPYyMiB

39. OcHOBHBIE MOHATTS 1 TEOpEeMU Teopii cTiiikocTi. @a30Buil MOPTPET. . cucTeMu. THITH 0COOTUBUX
TOYOK.

40. Mesxa noTy>KHOCTI, 1110 TIEPEAAETHCS 1 3a11ac CTATUYHOI CTINKOCTI CHHXPOHHUX T€HEPATOPIB.
41. EnekTpoMexaHi4yHi NepexiJHi Ipolecy NPy MaINX BIAXWIEHHSX BiJ CTIHKOTO 1 HECTIMKOro
pexumy. Bruus nemndupysanns i APB.

42. Metoa manux KoiauBaHb. Kpurepii cTaTHYHOI CTIHKOCT] €IEKTPUYHUX CUCTEM.

43. BusiB craTUUHOI HECTIMKOCTI CHHXPOHHHUX T'€HEpaTopiB 1 3aco0y ii 3amobiraHHs.

44. JlunaMiyHa CTIMKICTh CHHXPOHHHUX I'€HEpaTOpiB 1 METOAM 1i aHAMI3y.

45. ACUHXpPOHHI pEXHMH CHHXPOHHMX TeHepaTopiB. [IpMuMHM BHHUKHEHHS, XapakTep
MPOTIKAHHS 1 HACIII/IKH.

46. Pexxuimu poOOTH 13 3HHIKEHOIO YacTOTO0. JIaBHHA yacToTH Ta 3aco0u 1i 3armobiranHsl.

47. XapakTepUCTUKHU 1 CTaTW4YHa CTIMKICTh BY3JiB HaBaHTaXeHHs. JlaBUHA. HampyXeHHS.
Kpurepii craTuuHOi CTIHKOCTI By3J1iB HaBaHTaXEHHSI.

48. JluHaMmiyHa CTIMKICTH BY3JiB HaBaHTaXeHHA. CamMoO3allyCK CHHXPOHHHMX 1 aCHHXPOHHUX
JBUTYHIB.

49. Metoau 1 3aco0M yIpaBiIiHHS MEPEXITHUMH PEKUMAMU €HEPrOCUCTEM.

50. 3axou 11010 MOJIMIIEHHS CTIHKOCTI PEXUMIB pOOOTH €HEPrOCUCTEM.

51. YMoBu poOOTH 30BHILIHKO] 13011111 elnekTpoycTaHOBOK BH B peanbHiil excrutyaTaii.

52. Slkuit BIIMB Haja€e croci0 3a3eMyIeHHs HEUTpaliyu Ha BHOIp 13071111,

53. BiiiuB HEOTHOPIAHOCTI €IEKTPUYHOTO MOJIS HAa HANPY KEHHS PO3psay.

54. UuM BU3HAYAETHCS €IEKTPUYHA MILIHICTD MO MOBEPXHI1 AJIS 130JISIIHHOT KOHCTPYKIIi?

55. Brparu Ha kopony Ha JIDII i cnocoOu 3HMXEHHS BTparT.

56. IMnynbcHa MIIHICTS 130J1AL11. BonbT-cekyHaHa XapaKTepUCTHKA 1 16 BOHA BUKOPUCTOBYETHCSI.
57. KoopauHariist 13071111 10 iCKPOBOMY MPOMIXKKY.

58. 3B'130K MXK HaMPy>KEHHSIM MPOOOIO TOBITPSTHOTO TPOMIXKKY 3 HOTO JTIOBKHHOIO, 3: IIUIbHICTIO
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MOBITPSL.
59. Hampy>keHHs CyXOpO3psAHE, MOKPOPO3PSIHE 1 BOJIOropo3psaHe. Sk iX BU3HAYAOTH?
60. 3HMKEHHS SKICHUX MOKa3HUKIB 130JA11i1 TPy 1i BHYTPINTHEOMY 3BOJIOKEHHI: CTPYM BHTOKY,
OITip BUTOKY, MOXJIMBOCTI IPOOOIO.
61. Metonu mPOGITAKTHYHOTO KOHTPOIIO 130i1li: KoedimieHT abcopOrii, BHUMIpIOBaHHS
YaCTKOBUX PO3PSIIiB.
62. BunpoOyBansHuii Tpanchopmarop. OcobauBocTi KoHCTpyKIii. Cxema BUMpoOyBaHb Ha 0asi
BUIIPOOYBAIBHOTO TpaHC(hOpMATOpa: BUZHAYCHHS CYXOPO3PAIHOTO HAMPYKEHHS.
63. TI'eneparop immynbcaux HanpyxeHb (I'IH). dopmyBanHs immynbscy 3amaHoi dopmu i
aAMILTITY/IH.
64. BumiproBaHHS BUCOKOTO HarnpyxeHHs. [inpauku. KynboBuii BUMipIOBaIbHUN PO3PSIIHUK.
65. ImnynbcHi cTpymu. BumiproBanus ctpyMiB OnnckaBku Ha onopax JI3I1. @eppopericrparopu.
66. Koncrpykmis miarpumyrounx ripasaa Ha JIEIL. HepiBHOMIpHICTE NajiHb Hampy>KeHHS IO
€JIEMEHTaX TipJISTHIH.
67. [lepenanpyxeHHs1 Ha MOJOBXKHIN 1 TonepeuHii 130isLii TpaHchopMaTopa Mpu pi3Kiil 3MiHi
HaIpyXeHHS Ha HOTro BXOI.
68. IIpuniun aii 3aXUCHUX PO3PATHUKIB. Bumu po3psaHuKiB.
69. [lopiBHsIIbHA XapaKTEPUCTUKA BEHTHILHHNA po3psiaHukiB i OITH.
70. EnexTpuuHi napaMeTpy cTpyMy OJIHCKaBKH.
71. IlpuHOMTN 3aXUCTY B OPAMUX yaapiB OnrcKaBKH. BIucKkaBKOBIIBOIH.
72. 3axucHi 30HU OJIMCKaBKOBIABOIiB. Bubip GiMckaBKOBIABOIIB AJISl 3aXHUCTY 00’ €KTA.
73. Ilpu3HaueHHs 3a3eMJIIOI0UUX NPUCTPOiB B ycTaHOBKax BH.
74. OCHOBHI €JIEKTpUYHI TapaMeTpH 3a3eMII0Bava 1 X BUMIpIOBaHHS.
75. IMmynbCcHU Omip. 3a3eMITFOI0YOTO MPUCTPOIO.
Cucmemu ynpaeninHa 6UPOOHUYMEOM MA PO3NOOIIOM e1eKmPOoeHepaii
1. Enextpuune komo. By3mu, BiTkH, KOHTYpHU Koja. J[>kepea »KuBJIEeHHS.
2. 3axonu Kipxroga. CkiasaHHs piBHSHB JUI PO3paxyHKY CTPYMIB B KoOJjaX 3a JIOIIOMOIOIO
3akoHiB Kipxroda.
Enepreruunuii 0anaHc B €IEKTPUYHUX KOJAX.
MeTtoa nponopiiiHuX BETHYHH.
Metox nBOX By3miB. MeToa BY3NIOBHX MoTeHUiamiB. [lepeTBopeHHs 3ipkM B TPUKYTHHUK 1
TPUKYTHHKA B 31PKY.
AKTUBHUH 1 TaCUBHUI IBONOJIIOCHUK. MeTO/1 €KBIBaJIEHTHOT'O I'e€HEpaTopa.
CuHycOiTHUHN CTPYM 1 OCHOBHI BETMYMHHU, 110 IOT0 XapaKTepU3yIOTh.
BekropHa niarpama. MUTTEBa MOTYKHICTh B KOJIaX CHHYCOIHOTO CTPyMY.
CHMBOIIYHUN METOJ PO3paxyHKY KiJl cuHycoigHoro ctpymy. Kommiekcuuii omip. 3akon Oma
JUISL KOJIa CHHYCOIZHOTO CTPyMY.
10. KommiekcHa npoBigHicTh. TPUKYTHUK OMOPIB i TPUKYTHUK MPOBITHOCTEH.
11. AkTHBHA, peaKTUBHA 1 TOBHA MOTYKHOCTI B KOJIi CHHYCOITHOTO CTPyMYy.
12. Pe3onanc ctpymiB. Pezonanc Hanpyr. KomreHcaris 3cyBy (a3. Teopema npo 0agaHC aKTHBHHX
Ta PEAKTUBHHX MOTYKHOCTEH.
13. Tpancdopmarop i ioro 3actocyBaHHs. [neansHuil Ta peanbHU TpaHCHOPMATOPH.
14. Tpucdazna cucrema e.p.c. [IpuHuun po6oTH TpudazHOro MalIMHHOTO reHepartopa. Tpudasne
KOJIO.
15. 3acrocyBanHns nepiioro 3akoHy Kipxroda mis po3paxyHky TpugpazHUX Kifl.
16. CriBBimHOMIECHHS MK JIHIHHAMU 1 (pa3HUMHU HaIIpyraMu i ctpymamu B TpudasHiil cucTemi.
17. AxTuBHa, peakTHBHA 1 MOBHA MOTYXHOCTI B Tpu(asHili cuctemi. BumipioBaHHS aKTHBHOI
NOTYKHOCTI B Tpu(a3Hiil cucremi.
18. IlepeBaru TpuazHUX CUCTEM.
19. OtpumanHs 00epTOBOTO MarHiTHOTO TOJIsL. [IpUHIMIT pOOOTH aCHHXPOHHOTO JIBUTYHA.
20. YoTupHUNOIIOCHUK 1 Hioro BnacTUBOCTI. PiBHSIHHS B A-dopMi.
21. Metonu BU3Ha4YCHHS KOS(DIIIEHTIB YOTHPHUTIOMIOCHUKA. CXeMH 3aMillIeHHS YOTUPHUTTIOFOCHUKIB.
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43.
44,
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S7.
58.
59.
60.
61.
62.
63.

64.
65.

12

[IpencraBneHHss HECUHYCOIMHOTO CTPYMY UM HANPYTH Y BUTIISAL psiny Dyp'e.

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

[ToTy>XHICTh B TIHIMHUX KOJIAaX 3 HECHHYCOITHUMH CTPYMaMH 1 HallpyraMu.

[Tepeximni mporiecu B €AEKTPUIHOMY KOJII.

3aKkoHU KOMyTalii 1 IX O0IpyHTYBaHHS.

OmnepaTopHUiA METO] pO3paxyHKy nepexigHux mnporeciB. 3akonu Oma Ta Kipxroda B
orepaTopHiit popmi.

Heniniiiai enemenTH, ix kinacudikariis, 1 3actocyBanHs. CTaTu4Hi 1 1udepeHIriiHi omopu.

BynoBa tBepnux Tin. Mozens MetaneBoro, Ban-nep-BaaniBcbkoro, KOBaJI€HTHOTO Ta 10HHOTO
3B’SI3KY.

Kpucraniuna crpykrypa tBepaux Tii. lunexcun Mimuiepa.

3oHHa Mozienb Oy0BU TBepAMX Tl [IpocTa Moienb eHepreTHYHUX 30H.

JienexTpuku. EnexTpu4Hi BIaCTUBOCTI /i€IEKTPHUKIB.

JlienekTpuyHa TPOHUKHICTH Ta  ENEKTPONPOBIAHICTL  JieNeKTpukiB. Di3MyHa CyTh
EJICKTPOTIPOBITHOCTI JICIIEKTPUKIB.

IToBepxHeBa i 00’ €MHa €JIEKTPONPOBIIHICTh. BIUIMB pi3HUX (paKTOPIB HA CICKTPOIPOBITHICTS.

Hienextpuyni BTpatu. Pi3uyHa CyTh AI€TCKTPUIHUX BTPAT.

EnextpoTexHiuHa MOJieNb A1€JIeKTPUKa 3 BTpaTaMU. THUIN 11€IeKTPUYHUX BTpaT.

[Tpo6iii gienextpuka. Buan mpoboro 1 ix ¢izudna cyTs.

BrnuB piznux pisuyHuX (akTOpiB HA EIEKTPUUHY MIIHICTh T1€JIEKTPUKIB.

di31K0-MeXaHIYHI BIIACTUBOCTI JIICJICKTPHKIB.

Knacudikamis gienektpukiB. HeopraniuHi TBepi A1CICKTPHKH.

3aranpHi Bigomocti nipo monimepu. Cmomu. [Tnactmacu. Jlaku i1 kommaysau. Pinki kpucramm.
[TpoBigHUKOBI MaTepialy.

di3uuHa mpupoa eneKTponpoBigHocTi. OCHOBHI €1€KTPUYHI BIaCTUBOCTI MPOBITHUKIB.

Brnus remnepaTypu, AOMIIIOK, 1e(EKTIB CTPYKTYpH Ha MUTOMUI OMip MPOBIIHUKIB.

EnexTpuyHi B1acTUBOCTI METaJIEBUX ILTIBOK.

Knacudixkariist mpoBiJTHUKOBUX MaTepialiB.

bimeramu. CrutaBu BUCOKOTO OTIOpY.

TyromaBki MaTepiany.

HannpoBigauku. MaruitTHi maTepiaim.

di3uyHa NpUPoO/Ia MarHeTU3My. 3araibHi BIJOMOCTI PO MarHiTHi BIACTUBOCTI MaTepiaiB.

Krnacudgikaiiist MarHiTHuX MaTepiaiiB 1 001acTi iX 3aCTOCYBaHHS.

MarniToM’siKi MaTepiaiii, iX OCHOBHI XapaKTepUCTUKH.

HuspkouacTOTHI MarHiToM’siki MaTepiaiy.

BucokoyacToTHI MarHiTHI MaTepiaiay: MarHiToIieIeKTPUKH, MarHiTOM sIKi (hepUTH.

Hanienposinnukosi marepianu. Knacudikaliis HaniBIpoBIIHUKOBUX MaTepiaiB.

30HHA CTPYKTypa HalliBIPOBIAHUKIB.

BiacHi 1 1oMIITKOB1 HAIMIBITPOBIAHUKH.

JloHopu 1 akuentopu. OCHOBHI 1 HEOCHOBHI HOCIT 3apsiny.

[Ipouecu reneparii 1 pekomOiHaIlii HOCITB.

[I{o Take KOPOTKE 3aMUKaHH:?

1o po3ymieTbes MiJ NepexiIHUM Imporecom?

1o po3ymieTbes MiJl HOPMATIBHUM PEKUMOM?

3 KO0 METOIO PO3PAaXOBYIOTh CTPYMH KOPOTKOTO 3aMHUKAHHS?

SIkuit BUJ KOPOTKOTO 3aMHUKaHHS BiJIOYBa€ThCS pijiie 3a iHIIi?

3a SKUX YMOB MTOBHHI CTPYM KOPOTKOTO 3aMHUKaHHs MaTHME MaKCUMaITbHO MOJKJIMBE
3HaUEHH:?

B gomy monsirae cyTh METO]a CHMETPUYHUX CKIIAIOBHX ?

B yomy nonsirae cyTh npaBuiia €KBIBaJIGHTHOCTI MPSIMOT MTOCIIIJOBHOCTI?
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SIkuMu mapaMeTpamMH XapaKTepPH3YEThCS TEHEpaTop B CHHXPOHHOMY (YCTaJICHOMY) PEKUMI Ta
B [TIOYATKOBHI MOMEHT PaNTOBOI 3MiHH PEKHUMY 32 BiJICYTHOCTI y HOTO JeMII(pepHIX 0OMOTOK
?

[lo Take craTHYHa CTIHKICTh, BUIU MOPYIICHHS CTATUYHOI CTIMKOCTI?

BxaxiTh npuuMHHM, 1m0 OOYMOBIIOIOTH TOPYIICHHS  CTaTUYHOI  CTIMKOCTI  THITY
«Cam030y>KEHH».

BkaxiTh yMOBH iCHYBaHHS CTAJIOTO PEXKUMY.

1o Take nmpocra cucrema?

SIkuii xapakTep Oyne MaTH MEpeXiTHUW MPOIEeC B MPOCTIH CUCTEMI, SKIIO XapaKTePUCTUYHE
PIBHSHHS CUCTEMHU Ma€ HACTYITHUN BUTISA p2 +3p+5=07

3anuuIiTh OCHOBHE PIBHSIHHA PyXy pOTOpa reHeparopa.

[Ilo Take quHAMIiYHA CTIHKICTD ?

[lo € mpuunHAMU TOPYIIECHHS JTUHAMIYHOT CTIHKOCTI?

VY yomy cyTh MeTOy TUION] ?

[TosicHITH (hi3UUHUHN 3MICT IUIOIII TPUCKOPEHHS 1 TaIbMyBaHHS MIPH BUKOPUCTAHHI METOAY TLIIOIIL
JUTSI aHAJI3y TUHAMIYHOI CTIHKOCTI .

Jig d9oro mpHw aHami3i AMHAMIYHOI CTIMKOCTI BHUKOPHCTOBYETHCS METOJ MOCIIJOBHHUX
iHTepBaINiB?

HasBiTh OCHOBHI 3aX0IH I[OI0 ITOJIIIIEHH JUHAMIYHOI CTIHKOCTI .

o po3yMmieThest iz pe3yIbTy0U0i CTIHKICTIO ?

Ha3BiTh 03HaKM aCHHXPOHHOI'O XO/1y B CUCTEMI.

Ha3BiTh HEOOXiHA 1 TOCTATHS YMOBH PECHHXPOHI3aIlii reHepaTopa.

HasBiTh ¢akTopu , 1110 BILTUBAIOTH HA CTIMKICTh By3J1a HABAHTAKCHHS .

1o po3yMmieThes il « JTABUHOIO HANIPYTH » B CHCTEMI ?

o 06yMoOBIIIOE 3MiHA YaCTOTH B CUCTEMI ?

o po3ymieTbes MiJ « JTABUHOO YacTOTH » B CUCTEMI ?

HasBiTh npunIun nii [udepeHinioro 3axXmucry.

Ha3BiTh npuHIUII Aii AUCTAHIIIHHOTO 3aXUCTY.

Ha3BiTh npuHIMI A1l MAKCHMAJIBHOTO CTPYMOBOTO 3aXHUCTY.

Ha3BiTh npuHIMN J11i BUCOKOYACTOTHOTO 3aXHCTY.

SIKi BU/IM 3aXHUCTY BUKOPUCTOBYIOTh Ha reHepaTopax?

ki BUAM 3aXUCTY BUKOPUCTOBYIOTh Ha TpaHchopmaTopax?

SIKi BUIM 3aXUCTY BUKOPUCTOBYIOTh Ha eHeproosiokax?

SIKi BUIM 3aXMCTy BUKOPUCTOBYIOTH Ha JIIHISIX eJleKTporepeaay?

SIKi BU/IM 3aXMCTY BUKOPUCTOBYIOTh Ha IBUT'YHaX?

SIKi BUIM 3aXMCTYy BUKOPUCTOBYIOTH Ha 301pHUX IIMHAX CTAHIIHN 1 MiICTAaHIIH.

SIKi BUMOTHM BUCYBAIOTBCS /10 IPUCTPOIB PEICHHOr0 3aXUCYT Ta aBTOMATHKH

SIKi BUIM 3aXMCTYy BUKOPUCTOBYIOTh B €JIEKTPUYHIN Mepexki MOCTIHHOTO CTpyMy?

SIKi BU/IM 3aXUCTY BUKOPUCTOBYIOTh B €NIEKTpUUHIN Mepexi 27,5 kB?

SIKki BUIM 3aXHMCTYy BUKOPUCTOBYIOTh B YCTAHOBKAaX €MKICHOT KOMITEHCAIT1i?

SIKi BUAM 3aXMCTy BUKOPUCTOBYIOTH B IIEPETBOPIOIOYMX arperarax?

Ski BUIIM 3aXKMCTy BUKOPUCTOBYIOTH B ycTaHoBKax 0,4 kB?

[TosicHITh siBUIE caMmo3arycKa ABUryHiB ipu ABP.

Butpumka vacy npu ogHopazoBomy 1 ABokpatHomy AIIB?

Y 4yoMy 1OCTOTHCTBA 1 HEJIOJIIKU €IEKTPOMEXAHIUHUX PeJie 3aXUCTy?

VY yomy nepeBaru MiKpoIpoleCOPHUX TEPMiHAIIIB 3aXUCTY?

Ha 1o pearye razoBwuii 3axuct Tpancgopmaropa?

SIxuit BUTIIST MatOTh XapaKTEPUCTUKH CIPAIlbOBYBAHHSI MIEPIIOTO CTYNEHSI JUCTAHIIITHOTO

3axucty?

[ITo obmexye ayTnHuBICTh U EpPEHITIaTFHOTO 3aXUCTy TpaHchopmaTopa?

VY oMy NpUHIMITOBA BiIMiHHICTh AMCTAHIIIIHOTO 3aXKUCTY BiJl IPUCTPOIB BUSHAYCHHS MICIIS

KOpPOTKOT'O 3aMUKaHHA?
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110. SIx BHU3HAYAETHCS HAMIMHICTH MIKPOMPOILIECOPHUX MPUCTPOiB P3A?
111. ®ynkuii cyyacHUX MPHUCTPOIB PeeCTparllii aBapifHUX MOIN 1 IX TEXHIUHI XapaKTePUCTUKU?

Texnonocii kibepoesneku 6 enrexkmpoenepzemuuyi

1.
2.
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13.
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.

Enextpuune koio. By3nu, BiTkH, KOHTYpH Koja. Jlkepena KUBIEHHS.

3akonu Kipxroda. CknananHs piBHSHBb Ui PO3PAaxXyHKY CTPyMiB B KOJax 3a JOIOMOIOIO
3akoHiB Kipxroda.

Enepreruunuii 0ananc B €IEKTPUYHUX KOJIAX.

Metoa mponopuifHUX BETUYHH.

Metox nBoX By3miB. MeToa BY3NOBHX MOTeHLiamiB. [lepeTBOpeHHsS 3ipKH B TPUKYTHHUK 1
TPUKYTHHKA B 31pKY.

AKTHBHHIA 1 TACUBHUH JBOMOIIOCHUK. METO/T €KBIBaJICHTHOTO T'€HEpaTopa.

CuHycoinHuil cTpyM 1 OCHOBHI BEJIMYMHU, L0 HOTO XapaKTepU3yIOTh.

BekropHa niarpama. MUTTEBa MOTYKHICTh B KOJIAX CHHYCOITHOTO CTPyMY.

CuMBOJIIYHUN METOJI pO3paxyHKy KiJl cuHycoinHoro crpyMmy. Kommuekcuuii omip. 3akoH Oma
JUIS KOJIa CHHYCO1JTHOTO CTPYMY.

. KommiekcHa npoBifHicTh. TpUKYTHUK OMOPIB 1 TPUKYTHHUK HMPOBITHOCTEH.
11.
12.

AKTHBHA, pCaKTHBHA 1 IOBHA TIOTY>KHOCTI B KOJIi CHHYCOITHOTO CTPyMY.

Pe3onanc crpymis. Pezonanc nanpyr. Komnencarnis 3cyBy ¢a3. Teopema npo 6ajlaHC aKTUBHUX
Ta PEaKTUBHUX MOTYXHOCTEH.

Tpancdopmarop i ioro 3actocyBaHHs. IneansHuil Ta peanbHuil TpaHCHOPMATOPH.

Tpudazna cucrema e.p.c. [Ipuniun podotn TpudazHOTO MAIMHHOTO reHepatopa. Tpudaszne
KOJIO.

3acTocyBaHHs nepiioro 3akony Kipxroda s po3paxyHKy TpudazHUX Kil.

CriBBiAHOIICHHS MK JIHIHHUMH 1 (ha3HUMH Hampyramu i CTpyMamu B TpudasHiil cucremi.
AKTHBHA, pEaKTHBHA 1 TOBHA TOTYXHOCTI B Tpudas3Hiii cuctemi. BumiproBaHHsS aKkTHBHOI
MOTY>KHOCTI B TpU(a3Hiil cUcTeMi.

[lepeBaru TpudazHuX CUCTEM.

OTtpumanHsa 00epTOBOro MarHiTHOro noss. IlpuHiun po60TH aCHHXPOHHOTO IBUTYHA.
YoTupunontocHUK 1 oro BiaacTuBocTi. PiBHAHHS B A-popmi.

Metoau BU3HaYeHHS Koe(illi€HTIB YHOTUPUIOMOCHUKA. CXeMHU 3aMillleHHs YOTUPHIIOIIOCHUKIB.
[IpencraBneHHs HECHHYCOITHOTO CTPYMY UM HAIPyTH Y BUTIsAL psiny Dyp'e.

ANTopUTM pO3paxyHKY JIHIHHUX €IEKTPUYHUX K1 MPH Jil JKepesl HECUHYCOIAHUX CTPYMIB Un
HaTpyT.

[ToTy’XHICTh B TIHIMHUX KOJIaX 3 HECUHYCOITHUMH CTPYMaMH 1 HallpyraMu.

[lepexigHi mporiecu B €IEKTPUUHOMY KOJII.

3aKoHU KOMyTalii 1 IX OOIpyHTYBaHHSL.

OmnepaTopHuUii METO] pO3paxyHKy nepexigHux npoieciB. 3akonu Oma Tta Kipxroda B
orepaTopHiil Gpopmi.

Heniniitai enemenTH, ix kinacudikaiis, i 3acrocyBantsa. CtatuuHi 1 1udepeH il OmopH.
BbynoBa tBepnux Tin. Moaens MetaneBoro, Ban-nep-BaaniBcbkoro, KOBaJ€HTHOTO Ta 10HHOTO
3B SI3KY.

Kpucraniuna crpykrypa TBepaux Tii. [anexcu Mimepa.

3oHHa MoJienb Oy1oBU TBepauX Tii. [Ipocta Mosienb eHepreTHYHUX 30H.

JienexTpuku. EnexTpudHi BIaCTUBOCTI 1€JIEKTPHUKIB.

JlieneKTpuyHa  TPOHUKHICTE Ta  €JNEKTPONPOBIAHICTh  JieNeKTpukiB. Di3MyHa CyTh
€JIEKTPOTIPOBITHOCTI Ai€NEKTPHUKIB.

[ToBepxHeBa 1 00’€MHa eIEKTPONPOBIAHICT. BB pi3HuX (PakTOpiB HA €NEKTPOIPOBIIHICTb.
Hienextpuyni BTpatu. PizuyHa CyTh AI€TEKTPUYHUX BTpAT.

EnextpoTexHiuHa MOJIeNb TieJIeKTPUKA 3 BTpaTaMu. THITH TieTeKTPHYHUX BTPAT.

[Tpo6iii gienextpuka. Buau nmpoboro 1 ix ¢izudHa cyTh.

BrumiB pizaux ¢izndHux GakTopiB Ha €JICKTPUIHY MIIHICTh JT1CICKTPUKIB.
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®Di3uK0-MEeXaHIuHI BIIACTUBOCTI JIIETIEKTPHUKIB.

Knacudixkamist nienexrpukiB. Heopraniuni TBep/i 1ieIeKTPUKH.

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

dizuyHa npupojIa eneKTporpoBiaHOCTI. OCHOBHI €IEKTPUYHI BIIACTUBOCTI MTPOBITHUKIB.
BB remnepaTypu, JOMIIIOK, 1e(EKTIB CTPYKTYpH Ha MUTOMUI OIMip MPOBIIHUKIB.
EnexTpuyHi BIaCTUBOCTI METAJIEBUX ILTIBOK.

Knacudixariist mpoBiJTHUKOBUX MaTepiaiB.

bimeranmu. CrutaBu BUCOKOTO OTIOPY.

TyromaBki MaTepiany.

HannpoBigauku. MaruitTHi MmaTepiaim.

di3uyHa MpUPOIa MarHeTU3My. 3arajibHi BiJOMOCTI PO MarHiTHi BIACTHBOCTI MaTepiaiB.
Kiacudikariss MarHiTHUX MatepiaiiB 1 00JacTi iX 3aCTOCyBaHHS.

Marnitom’ siki MaTepiaiu, iX OCHOBHI XapaKTEPUCTUKH.

Hwu3pkoyacTOTHI MarHiToM’siki MaTepiaiy.

BurcokoyacTOTHI MarHiTHI MaTepiaiy: MarHiTOIIEIEKTPUKH, MATHITOM sIKi (hepuTH.
HamiBnpoigaukoBi Marepianu. Kinacudikaiiis HamiBIpoBIIHUKOBUX MaTepiaiB.

30HHA CTPYKTypa HaIiBIPOBIIHUKIB.

BiacHi 1 1OMIIIKOB1 HAITIBIPOBIAHUKH.

Houopwu i akuentopu. OCHOBHI i HEOCHOBHI HOCIT 3apsify.

[Ipornecu renepartii i pekoMOiHalii HOCIiB.

[Ilo Take KOPOTKE 3aMUKAHHS?

o po3ymieTbes MiJ NepexiHUM mporecom?

1o po3ymieTbest il HOPMATIBHUM PEKUMOM?

3 KO0 METOI0 PO3PaXOBYIOTh CTPYMH KOPOTKOTO 3aMHUKAHHS?

SIkuit BUJ KOPOTKOTO 3aMHUKaHHS BiIOYBA€THCS pifime 3a iHmri?

3a SKUX YMOB [TOBHMH CTPYM KOPOTKOT'O 3aMUKaHHs MaTUME MaKCUMaJIbHO MOJKJINBE
3HaueHHs?

B yomy nonsrae cyTb MeTOJ]a CHMETPUYHUX CKJIaJOBHX?

B yomy nonsirae cyTh npaBuiia €KBiBaJIEHTHOCTI MPSIMOT MOCIIITOBHOCT1?

SIkuMH mapaMeTpaMu XapaKTepU3yeThCsl TEHEPATOp B CUHXPOHHOMY (YCTaJ€HOMY) PeXHMI Ta
B [TOYAaTKOBUI MOMEHT PanTOBOI 3MIHHM PEXUMY 3a BIACYTHOCTI Y HBOTO JieMI(epHUX 0OMOTOK
?

o Take craTU4HA CTINKICTh, BUAM NMOPYIIEHHS CTATUYHOT CTIMKOCTI?

BkaxiTe nOpuuMHM, 10 OOYMOBIIOIOTH TMOPYIIEHHS  CTaTHYHOI  CTIHKOCTI  TUIY
«CaMO030yHKEHHS.

BkaxiTh yMOBH iCHYBaHHS CTAJIOI0 PEXUMY.

o Take mpocra cucrema?

Sxuit xapakTep OyJe MaTH MepexXiJHUN MPOLEC B MPOCTIH CUCTEMI, SKIIO XapaKTePHUCTUUHE
PIBHSHHSI CHCTEMH Ma€ HACTYITHUN BUTIIS p2 +3p+5=07?

3anuiriTe OCHOBHE PIBHSIHHS PyXy pOTOpa reHepaTopa.

[Ilo Take quHaMIYHA CTIWKICTH ?

1o € npuunHaAMH MOPYLIEHHS JUHAMIYHOT CTIHKOCTI?

VY yomy cyTh MeToAy miiony ?

[TosicHiTh (hi3MYHMIA 3MICT IJIOLII IPUCKOPEHHS 1 FaJIbMyBaHHS IIPU BUKOPUCTaHHI METO/TY TUIOII
JUTSI aHAUTI3y TMHAMIYHOI CTIMKOCTI .

Jlis d9oro mpHW aHami3i AMHAMIYHOT CTIMKOCTI BHUKOPHCTOBYETHCS METOJ MOCIIJOBHHUX
1HTEpBaJIiB?

Ha3BiTh OCHOBHI 3aXO0/¥ 11O/I0 MOMIMIIEHHS JMHAMIYHOI CTIHKOCTI .

1o po3ymieTbes Mif] pe3ynbTy0Uoi CTIHKICTIO ?

Ha3BiTh 03HAaKM aCHHXPOHHOTO X0y B CUCTEMI.

Ha3BiTh HE0OXi/1HA 1 TOCTATHS YMOBH PECHHXPOHI3AIllT TeHepaTopa.
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83. Ha3BiTh (hakTopu , 1110 BITUBAIOTH Ha CTIHKICTh BY3JIa HABAaHTAKCHHS.

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

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

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

87. Ha3BiTe mpuHIMN A1l AU(EPEHIIIIHOTO 3aXUCTY.

88. Ha3BiTh mpuHIMMN Ji1 TUCTAHLIHHOTO 3aXUCTY.

89. Ha3BiTh mpuHIUI A1l MAKCUMAJIBHOTO CTPYMOBOTO 3aXHCTY.

90. Ha3BiTh npuHIMM il BACOKOYACTOTHOT'O 3aXHUCTY.

91. SIki BUM 3aXHUCTy BUKOPUCTOBYIOTH Ha TeHepaTropax?

92. fIki BuIM 3aXUCTy BUKOPUCTOBYIOTH HA TpaHcopmaropax?

93. SIki BUM 3aXUCTy BUKOPUCTOBYIOTh Ha €HEProookax?

94. SIki BUIM 3aXHUCTY BUKOPUCTOBYIOTH Ha JIIHISIX eleKTponepeaay?

95. SIki BUIM 3aXHCTy BUKOPUCTOBYIOTh Ha JABUTYHAX?

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

97. SIxi BUMOTH BHCYBAIOThCA JI0 IPUCTPOIB PEICHHOr0 3aXUCYT Ta ABTOMATHKHU

98. SIki BUIM 3aXHUCTy BUKOPUCTOBYIOTh B €IIEKTPHYHIN MEPEeXi MOCTIHHOTO cTpyMy?
99. fIki BuIM 3aXMCTy BUKOPUCTOBYIOTh B €JIEKTpHUUHiN Mepexi 27,5 kB?

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

101. SIxi Buau 3aXKUCTy BUKOPUCTOBYIOTH B IIEPETBOPIOIOYHMX arperarax?

102. SIki BUa# 3aXUCTY BUKOPHCTOBYIOTH B ycTaHoBKax 0,4 kB?

103. [osicHiTH siBUILIE camo3amycka JBUTryHiB mpu ABP.

104. Butpumka gacy npu oJHOpa3oBomy i aBokpatHomy AIIB?

105. Y yomMy JOCTOTHCTBA 1 HEJIOMIKH E€JIEKTPOMEXaHIYHUX pelie 3aXUCTy?

106. Y yoMy mepeBaru MikKpOIpOILECOPHUX TEPMIHATIB 3aXUCTY?

107. Ha 1o pearye ra3oBuii 3aXucT TpancopmaTtopa?

108. Skuii BUTTIST MAIOTh XapaKTEPUCTHKH CIIPAlbOBYBAHHS MEPIIOTO CTYIEHS AUCTAHIIHHOTO
3axucry?

109. 1o oOMexye yyTIUBICTh AUGEPEHITIATBHOTO 3aXUCTY TpaHchopmaTtopa?

110. Y yoMy npHHIMIIOBA BIIMIHHICTh AUCTAHLIHHOTO 3aXMCTY BiJl IPUCTPOIiB BUSHAYECHHS MICIIS
KOPOTKOTO 3aMHUKaHHs?

111. Ik BU3HAYAETHCS HAAIWHICTH MIKPOIPOLIECOPHUX NMPHUCTPOiB P3A?
112.®dyHK1IT cyyacHUX MPUCTPOIB peecTpallli aBapiiiHUX MOAIN 1 1X TEXHIUHI XapaKTePUCTUKH?

Enexkmpoizonayiiina, kabenbvha ma onmo6oi0KOHHA MEXHIKA

1.OcHOBHI  €JEeKTPOI3OJALINHI ~ MaTepiaad, SKI  3aCTOCOBYIOTbCSI ~IpHU  BUPOOHMIITBI
€JIEKTPOEHEPTeTUYHOT0 00IaHAHHS.

2. Honsgpuzauis aienekTpukiB. Buayu nongpusarii. 3ainexHICTh 1€IEKTPUYHOI TPOHUKHOCTI Bij
Hanpy>KEHOCT] eIEKTPUYHOTO 0JIs1, YaCTOTH JUIsl HEMOJSPHUX Ta MOJIAPHUX JIEIEKTPUKIB.

3. AxTuBHI JieneKTpuku. CerHeTOeNeKTPUKH, I €30€JIEKTPUKU Ta enekTpeTH. OcoOamBoCTI
CTPYKTYpPHU Ta 00J1acTi 3aCTOCYBaHHS.

4. JlienekTpuyHi BTpAaTU Ha MOCTIHHIA Ta 3MiHHIA Hampy3il. Cxemu 3amimieHHs 130is1ii. TanreHc
KyTa JieNIeKTPUYHHUX BTpaT. 3aJIeKHICTh TAHT€HCA KyTa JIIeJIeKTPUYHUX BTPAT BiJl YaCTOTH.

5. CtapiHHA €JeKTPUYHOI 130J1A1111. 3aKOHOMIPHOCTI €JIEKTPUYHOIO CTApiHHSA JlleJeKTpuKa. Temnose
crapinss. @opmyna Xypkosa.

6. BruiuB cTpyKTypH JieIeKTpUKa Ta TEXHOJIOT1] BUTOTOBJIEHHS HAa YTBOPEHHS 00’ €MHOTO 3apssy.
Monens Baruepa — MakcBernia /i ABOIIAPOBOT 1301111

7. 3anexXHICTh eJeKTPUUHOI MIIIHOCTI 130141111 Bil BUAY Hanpyru. BuOip po3paxyHKOBUX HAIpyT.
8. Buau ekcrutyaTtauifHUX eNeKTPUYHHMX MEepeHarpyr i MeToAMuKa ix OOJiKy MpH MPOeKTyBaHHI
130J151111 BUCOKOBOJIbTHUX €JIEKTPUYHUX MAaIlUH.

9. I30711is1 BUCOKOBOJIbTHUX €NEKTPUYHUX MAIIHH 1 TiiporeHepaTropiB. TeXHOIOTisl BUTOTOBICHHS
CTATOPHUX CTPUXKHIB TypOOreHepaTopiB 1 KOTYIIOK TIIpPOreHepaTopiB 31 CKIIOCIIOAIHITOBOIO
TEPMOPEAKTHBHOIO 130JIALIIETO.

10. MeTtoau 1 TeXHIYHI 3aCO0M KOHTPOJIIO 1 BUMPOOYBAHHS 13011111 €JICKTPUIHUX MAIITHH.
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11. IlepcriekTHBHI BUAM TEPMOPEAKTUBHUX CHCTEM 130JIAM1i MiABUIIEHOI HArpiBOCTIMKOCTI Ha
OCHOBI CHHTETHYHUX IUTIBOK.

12. CuinoBi konnencaropu. Knacudikariis. OcCHOBHI mapaMeTpH.

13. KocuHycHI KOHAEGHCATOPHU JJIsi KOMIIEHCAIlii peaKTUBHOT MOTYKHOCTI.

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

15. Cucremu 1305151111 BUCOKOBOJIBTHUX BBOJIB. BIIJTUB 3aKOHY 3MiHEHHS JOBKUHU OOKJIATUHOK HA
€JIEKTPUYHY MIIHICTh KOHIEHCATOPHUX OOKIIaJUHOK BBOY.

16. Kabeni Ta Buau ix knacugikanii. 3aranbHa XapaKTepUCTHKA CBITOBOTO Ta €BPOIEHCHKOIO PHHKIB
kabenpHUX BHUpOOIB. KabenbHi 3aBogu Ykpainu. CuiioBi kabGenbHI JiHIT Ta MEPCHEKTUBH iX
PO3BHTKY.

17. OCHOBHI MNPUHIUIU TEXHOJIOTTYHOTO MpOeKTyBaHHS. KOHCTpYKTOpChbKa Ta TEXHOJIOTIYHA
MiIrOTOBKA BUPOOHUIITBA KabeITbHUX BUPOOIB.

18. OcHOBHI eJleMeHTH KOHCTPYKIli kabemns. KoHcTpykilii, MaTepiaii Ta OCHOBH BHUTOTOBJICHHS
CTPYMOTIPOBITHUX KHJI KaOeIbHUX BHPOOIB.

19. KoHctpykiiii, MaTepiajiu Ta OCHOBU BUTOTOBJIEHHS 130JIS1[i1 CTPYMONPOBIAHHUX KU KaOCIbHUX
BUPOOIB.

20. IToHsATTS KpuTepito onTUMIizamii 130l kKabens. Onrumizamis 1301 10 MaKCUMalbHIN
HaNPY>KEHOCT] ENEKTPUIHOTO TTOJIS.

21. OcHOBHI pPO3paxyHKOBI MOJENi JUisi BHU3HAYEHHS MAaKCUMAJIbHUX 3HAY€Hb EJIEKTPUYHHUX
HaBaHTAXXCHb. pajiajibHe T0Je B OJHOPIAHOMY JieNEKTPUKOBI MPH 3MiHHIH Hampy3i. OcobamBoCTi
EJIEKTPUYHHUX PO3PAXyHKIB BUCOKOBOJIbTHUX KaOeliB.

22. OcobmMBOCTI KOHCTPYKINM KaOemiB 3 IJIaCTMAcOBOIO i3ouisiicro. HakimaganHs miacTMacoBoOi
130JIS1I11: eKCTpyAepH, OCHOBHMI IHCTpyMEHT, (i3W4HI Ta XIMIYHI MpOIECH MpPH HaKIaJaHHI
IUTACTMAC TapsTYUM IPECYBaHHSM, IEPCIIEKTUBHI TEXHOJIOT1].

23. CyyacHi poriecH ByJkaHizaiii moiimepiB. OcoOIMBOCTI ByJKaHi3allii CUIIOBHX KaOeliB BUCOKOL
HATPYTH 3 130JSII€10 HA OCHOBI MOJIIETHIICHY .

24. OcHOBHI pO3paxyHKOBI MOJIeNi 11l BU3HAUYEHHS MAaKCUMAaJIbHOTO OMYCTUMOTO CTPYMY CHIIOBUX
kaOeniB.

25. OCHOBHI CX€MH TE€XHOJIOTIYHUX MPOILIECIB Ta TEXHOJOTI4HI ONepalil IpyU BUTOTOBIEHHI CUJIOBUX
BHCOKOBOJIbTHUX KaOeJIiB.

26. TexHoJIOr14H1 JIHIT JI1 BUTOTOBJIEHHS CHJIOBUX KaOeIiB.

27. TlepcnekTUBM BOPOBA/KEHHS KaOemiB MOCTIHHOTO cTpymMy. OCOOIHMBOCTI €IEKTPUYHOTO
PO3PaXyHKY 13071111 KaOeliB MOCTIIHOTO CTPyMYy.

28. BrmuB yMOB MPOKJIaIaHHS Ha IPOITYCKHY 3/IaTHICTh CHIJIOBHX KaOeJIiB.

29. KoHTposb Ta MiarHOCTUKA €NEKTPUYHOI 130JISIi1 CHJIOBUX KaOemiB Ha TEXHOJOTiuHINA cTamii
BUTOTOBJICHHS.

30. Pexxumu po60TH KaGeNbHUX JTiHIH.

31. 3B’A30K. MIX Hampyrorw (CTpyMOM, MOTYKHICTIO) Ha MOYAaTKy Ta B KIHLI  JIOBrOi JIHIi B
HEY3T0JKEHOMY PEXHMI.

32. Bxinnuii omip kabenbHOI JiHIi. B3aeM03B’ 5130k Mk BXITHUM Ta XBWJILOBUM OIIOpaMH JIiHIT Ta
Kabelto.

33. 3B’SA30K. MK Hampyrorw (CTPyMOM, MOTY’KHICTIO) Ha MOYaTKy Ta B KIHIII  JIOBroi JiiHIi B
Y3TOPKEHOMY PEKUMI .

34. Meroau y3roJkeHHs KaOeabHUX JiHIM. ¥Y3romKyBalbHUN aBTOTpaHCHOpMATOP.

35. 3aranbHi NPUHLUUIOM PO3paxyHKIB HapameTpiB mepenadi kabemiB 3B’s3Ky. Kmacu Ta Tumnm
€JIEKTPOMAarHiTHUX XBWJIb B KaOEJsAX 3B’ SI3KY.

36. Oco0nMMBOCTI po3paxyHKiB KabemiB 3Bs13Ky. PiBHSIHHA enekTpoauHaMiku. OCHOBU PO3paxyHKIB
MEPBUHHUX Ta BTOPUHHMX MapaMeTpiB Mepeaayl eIeKTPUYHUX KaOeliB 3B’ 3KY.

37. Ilpomecu B NPOBIAHMKOBUX MaTepiajax KaOeliB NpU TMPOTIKAHHI 3MIHHOTO CTPYMY.
[ToBepxHeBuit egekT Ta epeKT OIU3BKOCTI.

38. EnexTpuyHa €MHICTh Ta aKTHBHA MPOBITHICTD 130111 KaleniB 3B‘s13Ky. YacTOTHI 3aJI€KHOCTI
rapameTpiB.
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39. Koedimient 3aracanusa. OnTumManbHa KOHCTPYKIIIS KabeIto 3B SI3Ky 3 TOUKH 30py KOe]iIlieHTy
3aracanHs. CriBBiIHOIIEHHS XeBicaiiaa.

40. OcHOBHE pIBHSHHSI E€JIEKTPOMArHIiTHOI'O BIUIMBY B KaOenmsx 3B’sI3Ky. YacTOTHI 3alIeKHOCTI
napamMeTpiB BILUIUBY.

41. Bumoru no kaOemiB 3B‘sA3Ky mpH Tepeaadi  MUQPPOBUX CUTHATIB. METOAM ITiIBHIICHHS
3aBaJIOCTIMKOCTI KabeliB Ha OCHOBI BUTHX map. CKpyTKa Ta eKpaHyBaHHS.

42. KoHcTpykKIlii Ta XapaKTEpUCTHKN KaOeliB Mepex KaOenpbHOro Teie0aueHHS.

43. Kabemni CTpyKTypOBaHHX KaOEIbHUX MEPEK Ha OCHOBI BUTHX Iap.

44, Tunu Ta mapamMeTpu KabelliB Ha OCHOBI BUTHX Iap, KOAKCIaAJIbHUX Ta ONITUYHUX KaOemiB.

45. Kabeni aBTOMaTH30BaHUX CUCTEM YIIPaBIIIHHS TEXHOIOTTYHIUMHU niporiecamul (Profibus).

46. TexHosoris (Gi3MIHOTO CIIHEHHS 1301111 KOaKClaJIbHUX KaOeliB.

47. OcoOIMBOCTI TEXHOJIOT1] BUTOTOBJICHHS BOJIOKOHHO-ONITUYHHUX KaOeliB.

48. TexHoJIOTIYH] JIIHIT IS BATOTOBJIEHHS BOJIOKOHHO-OIITUYHNUX KaO€EiB.

49. CiocoOu MpoKJIaAaHHs ONTHYHUX Ka0emiB. BuUMorn 10 po3Tsaryrodnx 3yCHiib Py MpOKIaJaHHi
ONTUYHUX KaOemiB.

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

51. Hopmu Ha BTpaTH npH 3’€JHaHHI ONTHYHUX KaOemiB. Anmaparypa Juis 3’ €THaHHS.

PEKOMEHZIOBAHA JIITEPATYPA
Hempaouyiini ma eionosniosani 0xcepena enepeii

1.B.A. Manspenko, JI.B. Jlucak. Enepreruka, moBkims, eneprozoepexenns. /I1in 3ar. pen.
npod. B. A. Manspenka, X.: Py6Gikon, 2004. — 368 c.

2. Manspenko B.A. Eneprernuni ycranoBku. 3aranbHuii Kypc: HaBuanbHu NOCIOHHK. — 2-€
Bunandsa X: «BugaBaunrso CAT'A», 2008. — 320 c.3 i11.

3. AnpTepHatiBHI eHepropecypcH: HaBdanbHui nocionuk / C. B. boituenko, A. B. SIkoBiesa,
0. O. Bogk, Kazumup Jleiiaa, C. . [lamanchKHit; 3a 3ar. penakiieto C. B. boituenka. — K.: HAY,
2021. - 397 c.

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

5. ATnac eHepreTMYHOro MOTEHIaly BIAHOBIIOBAaHUX jkepen eHeprii Ykpainu. — K.: TOB
«Bionallpiat», 2008. — 55 c.

6. EnexTporexHonoriuHi ycraHoBku Ta cucremMu: Kypc nekmiii [EnexTponHuii pecypc] : HaBY.
noci6. ans cryA. cnenianbHocTi 141 «EnekTpoeHepreTrka, elIeKTpOTEXHIKa Ta eJIeKTPOMEXaHiKay,
OCBITHBOI NporpamMu «EneKTpoTexHIYH1 NpUCTpoi Ta enekTpoTexHosoriuHi komruiekcu» / KIII imeni
Iropst Cikopcbkoro; yknaa.: B.O. bpxesunpkuii, 5.0. TI'apan, M.IO. Jlanoma, €.0. Tpouenko. —
EnextponHni texkcrosi fgaHi (1 gaitn: 1,70 M6aiit). — Kuis : KIII im. Iropst Cikopebkoro, 2020. — 136 c.

Texnixka ma enekmpogizuka 6ucokux Hanpyz

1. Texwnika i enextpodizuka Bucokux Hanpyr : HaBu. nociOnuk / B.O. bpxe3unkui,
A.B. IcakoBa, B.B. Pynakos Ta in. — Xapkis: HTY «XIII»- Topuamo, 2005 — 930 c.

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

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

MIPUCTPOSIX EIEKTPONOCTAYaHHS 1 €JIEeKTPUYHOI TATH 3aJ1I3HUYHOTO TpaHcHnopTy: HaBu. mociOHUK. —
XapkiB: YkpZIA3T, 2009. — 217 c.

4. Texnika Bucokux Hanpyr: Kypc nexuiit [Enekrponnuit pecypc]: HaBd. moci0. ams
cTya. cnenianbHOCTi 141 «EnexTpoeHepreTrka, elekTpoTexHika Ta exekrpomexanikay / KIII im. Irops
Cikopcrkoro; ykinana.: B. b. AGpamos, B. O. bpxesuupkuii, . O. I'apan, O. P. IIpouenko —
EnextponHni Tekctosi naHi (1 gaitn: 8,95 M6aiit). — Kuis: KIII im. Irops Cikopcbkoro, 2021. —345c.

Enepzemuunuit meneoyncmenm ma enepzoehekmugHni mexnonozii
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1. EnexrpomnocrayanHs MpOMHCIOBUX MIATPUEMCTB : [liApydHUK 7151 CTYICHTIB
enekTpomexaHiyaux cnerianbaocTe / B.1. Minux, T.I1. [TaBnenko. — Xapkis : ®OII [Tanos A. M.,
2016. - 272 c.

2. OcHoBu enektponocradanus: mapyd. / Kosupceekuit B.B., Bomomwuna C.M., — K.:
Komnpunr, 2021. —497c.
3. Bcetyn 1o eHepreTHYHOro MEHEeDKMEHTY : HaBd. 11oci0. / Aptiox C. @., Jlazypenko O.

I1., Maxotino K. B., Uepkamuna I'. 1., Bepemiituyk FO. A. — Xapkis : HTY "XIII", 2018. — 228 c.

4, Maxotiio K.B. OcHoBu Tepmorpadii (HaBuansnuii mocionmk) / Maxotino K.B.,
Jlucenko JI.I., Bynrakos O.B. // ®OII IlanoB A.M., 2021. — 106 c.
5. Manspenko B.A. Hemuposcekuii [.A., EHeproz0epexxeHHs1 Ta €HEPreTUYHHIN ayauT,

XapkiB, HTY «XIII», 2011. -367c.

Enexmpuuni cmanyii

1. EnexTpuyHa yacTiHa CTaHIIM Ta MiACTaHIIi: Kypc nekuiii [ Enekrponnuii pecypc]:
HaBYaJIbHUN MOCIOHUK JUIsd cTy . cnenianbHocTi 141 «EnexTpoenepreTrka, eneKTpoTexXHiKa Ta
enekrpomexanikay/yknan.: O.B. Ocramuyk, [1.JI. Jenuciok, FO.IT. Mareenko/KIII im. Irops
Cikopcbkoro, — Kuis: KIII im Iropst Cikopcskoro, 2022. — 183 c.

2. Hanunosa O.A. BnacHi motpeOu aToMHUX enekTpocTaHii (HaBuanbHO-MeTOMYHMIA
MOCIOHMK JUTSI CTYJICHTIB crerianbHOCTI «EnekTpoeHepreTika, eJIeKTpOTEXHIKa Ta eNEKTPOMEXaHIKay
ycix ¢opM HaBYaHHS BUIIMX HaBYaIbHUX 3akianiB) / Jlanunosa O.A., Jlucenko JLI., Tumenko A.A.,
IBaxnoB A.B. // [Enextponne Buaanns| Kox noctymy: http://repository.kpi.kharkov.ua/handle/KhPI-
Press/54720, 2021. — 94 c.

3. [epexinHi mporecu B cUCTEMax eJIeKTporocTadanus: miapyynuk st 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. EnexTponocrayaHHs MpOMHUCIOBUX MIANPUEMCTB : [liIpydHUK AJIs CTYIEHTIB
ellekTpoMexaHiuHux cnemiansHoctel / B.I. Minux, T.I1. ITaBnenko. — Xapkis : @OII [Tanos A. M.,
2016. - 272 c.

o. Kinu6a B.I1. Peneiinuii 3axuct enekrpoenepretuyHux cuctem: Ilinpyunuk. — JIpBiB:
Bunasuunrso HamionanpHoro yHiBepeuteTy "JIbBiBchbKka momiTexnika'", 2013. — 533 ¢

6. Penetinnii 3axuct i aBTomatnka: Hasu. mocibnuk / C. B. [lanuenko, B. C. b ok,
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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 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymms cmynens 6aKaiaepa Ha 0CHO8I MOI00uL020 cneyianricma 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 19 Gepesns 2024 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 MPOAEMOHCTPYBATH HEOOXITHHUM CHEKTP 3HAHb Ta YMiHb, SIKi IO3BOJISIOTH
oMy OTpUMAaTH JOITYCK JI0 IMATOTOBKY Ha 3100YTTs KBatidikallii Marictpa 3a BiJIOBIJHUM HAIIPIMOM
MiATOTOBKM, fKa mependayae poOOTy B ramy3i po3poOKH Ta KOHCTPYIOBAaHHS Ta eKCIUTyaTraiii
CJIEKTPUYHUX MAallNH, eNEeKTPUYHUX amnapariB, MOOYTOBOI TEXHIKM Ta €JIEKTPUYHOTO TPAHCIOPTY 3
BUKOPUCTAHHSM CIEIiali30BaHUX KOMII FOTEPHUX MPOrpaM Ta IIMPOKUM BUKOPHCTAHHSAM KOMIT FOTEPHUX
Ta iIHOPMALIITHUX TEXHOJIOTIM IPH iX MPOEKTYyBaHHI, JOCIIKEHH] Ta €KCIUTyaTaIlii, a TaKoK poOoTYy 3
BIIPOBA/DKEHHS HOBUX TEXHOJIOTIM Ha ICHYIOYMX Ta HOBHX MiJIPUEMCTBAX MJIs IT1ABHUINCHHS
KOHKYPEHTO3/IaTHOCTI IPOYKITii Ta MiBUIIEHHS eHeproe(eKTUBHOCTI i1 BUpOOHUIITBA.

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

3Hamu. OCHOBH TEOPIii eJIEKTPUYHMX KiJT T2 €JIEKTPOMArHITHOTO IOJIsl, OCHOBH MaTepiaio3HaBCTBA
MIPOBITHUKOBUX, 130JSIIIHHIX Ta MarHiTHUX MaTepialliB, TEOPIIO €ICKTPUYHUX MAIIUH, a TAKO)K OCHOBHI
BIZIOMOCTI PO ENEeKTPHYHI amapaTtd Ta EJIEKTPUYHUI TPAHCIOPT, iX MpPU3HAYEHHS Ta OCOOIMBOCTI
3aCTOCYBaHHS, TEXHOJIOTII0 BUPOOHUIITBA, OCOOIMBOCTI BUIIPOOYBaHb, €KCILTyaTallii Ta IiarHOCTHKH
SNIEKTPUYHHUX MAILNH 1 TpaHC)OpMaTOpiB.

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 Al KOHCTPYKIIM eIeKTPUYHUX MalliH, anapaTiB Ta eJIEeMEHTIB
SJIICKTPUYHOTO TPAHCIIOPTY, a TaKOX OOMpPATH BIANOBIJHI CJICKTPUYHI MAIIMHU W amapatd s
PI3HOMAHITHUX €JIEKTPOTEXHIYHUX KOMILJICKCIB.

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;
TexHoorisI eNeKTPOMAIHHOOY Ty BaHHS;
0. EnexrpuuHi MammHu;
1. KoHcTpyroBaHHS €NEKTPUYHUX MAIUH;
TennoBi, rigpaBiaiyHi Ta aepOAUHAMIUHI IPOLIECH B €IEKTPUYHHUX MalllMHAX;
13. EkcruryaTtaris Ta peMOHT €IeKTPUYHUX MAIIWH;

RRO©oOo~NoO~wNE

[EY
N

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

3MICT [TPOI'PAMU
1. TEOPETUYHI OCHOBU EJIEKTPOTEXHIKN
1.1. Teopist JiHiHHUX eJIEKTPUYHHUX KiJl HOCTIHHOTO CTPyMY
Enextpuuni xoja noctiiHoro crpymy. OCHOBHI HOHATTS Ta Bu3HaueHHs. 3akoH Oma. [IpaBuio
posnoaineHHs. 3akonu Kipxroda. Po3paxyHok mpocTux enekTpuyHuX Kija. EHepris Ta moTyXHICTb.
Jlxepena eneprii. ExBiBasleHTHI NepeTBOPEHHS JKEpeN Hampyru Ta cTpymy. IlocnmizoBHe 3’enHaHHS
mxepen. BupoOiroBana, 0OMiHHA, CIIOKMBaHa, BUTpaueHa eHepris (MOTYyXHICTh). bariaHc moTy)XKHOCTEH.
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Po3paxyHOK ckiagHUX KiJ MOCTIHHOTO CTPyMy MeToaoM piBHSHB Kipxroda Tta METOIOM KOHTYPHUX
crpyMiB. [IpuHimn Ta MeToa HakIagaHHs. MeTon B3aeMHOCTI. MeToJ1 By3NoBHX noTeHianiB. Teopema
KOMIIEHCAIIIl Ta METOJ| eKBIBaJIEHTHOro reHepaTopa. Ilepenada eneprii Bii akTUBHOTO JIBOIOIIOCHUKA
no nmacuBHoro. Koedinient kopucHoi aii (KK/I) nepenaui. ExBiBaneHTHI epeTBOPEHHS B €NEKTPUYHHIX
KoJiaX (TPUKYTHHUK-31pKa, 31pKa-TPUKYTHHUK, KiJIbKa MapaJieIbHUX TUIOK — OJIHA €KBIBAJICHTHA).

1.2. Teopist JiHIHHUX eJIEKTPUYHHUX KijJl 3MiHHOIO CTPyMY

Enextpuuni kosia 3MiHHOTO cTpyMy. OCHOBHI IOHATTSI Ta BU3HAUCHHS. [HAyKTUBHICTh. €MHICTb.
[ToBHMl, akTUBHUU 1 peakTuBHMIA omopu. [litoye Ta cepeqHe 3HAYEHHS CTPYMIB Ta HAmpyTH.
300pakeHHs rapMOHIMHUX (QYHKIIIH 9acy 3 JOMIOMOTOI0 00€pTOBHUX BEKTOPIB. PIBHSIHHS €JIeMEHTapHOTO
KoJIa 31 30cepe/KeHMMH napamerpamu. 3akoH Oma A Kojla TapMOHIHHOro cTpyMmy. BekropHa
nmiarpama. 3akoH Oma mis R, R-L, C, R-C i R-L-C enemenTtapuux kuil. TpUKyTHHKH OMOpIB Ta
npoBigHocTi. [locnigoBHe Ta mapanenbHe 3 €IHAHHS y KOJI TapMoOHiiHOro crpymy. KommuexcHwuii
METOJ PO3PaxyHKY KiJ1 CHHYCOIAaJIbHOI'O CTPYMY: 3arajbHi HOHATTS Ta BU3Ha4eHHs. KomIuiekcHi oropu
ta mpoBigHocTi. 3akoHn OMa ta Kipxroda B koMIuiekcHii Gopmi. Po3paxyHOK eIeKTpHIHOro Koja B
KOMIUIeKCHIH (opmi. [ToTykHICTh Y KOJIi TapMOHIHHOTO CTpyMy. AKTUBHUI Ta peaKTUBHHUM MPOIECH.
TpukytHuku motyxHOcTeld. KoMmruiekcHe 300pakeHHsI MOBHOI MOTYXXHOCTi. bamaHc moTy>KHOCTEH.
Pe3onanc y koii rapMoHiifHOro crpymy. Pezonanc Hanpyru. YacToTHI XapaKTepUCTUKU Ta Pe30HAHCHI
KkpuBi. Pezonanc ctpymiB. OcoOaMBOCTI pe30HAHCY MPU BiJCYTHOCTI aKTUBHOTO omopy. Enexkrpuuni
KOJIa 3 MarHiTHUM 3B’SI3KOM. 3aKOH €JIeKTPOMarHiTHOi iHAyKiii. B3aemoinaykTuBHicTh. [locniqoBHe Ta
napajeiabHe 3’€HAHHA IHIYKTHBHO 3B’S3aHHUX €JIEMEHTIB. YCYHEHHS IHIYKTHBHUX 3B’SI3KIB MIX
eleMeHTaMu (MEeTOJl 1HIyKTUBHOI po3B’si3ku). Tpanchopmarop 6e3 depomarHiTHOro ocepas, Horo
pIBHSHHSI, BEKTOpHA Jiarpama, cxema 3amMimieHHa. HerapMmoniifHi Hampyru ta crpymu. ['apMoHiuHi
cknagoBi psagy Dyp’e. [lirodi 3HaU€HHS HECUHYCOINHUX CTpyMiB Ta Hampyr. IloTyxHicTh y Komax
HETrapMOHIHOTO CTpyMy. Po3paxyHOK Kijl HerapMoHiiiHOTo cTpyMy. BrtnB nmapameTpiB kosa Ha popmy
cTpyMy Ta Hanpyru. IIoHATTS mpo OUTTS Ta MOXIYJIbOBaHI KOJIMBaHHS. Teopis YOTHPUIIOIIOCHMKIB.
Bu3HadyeHHs IEpBUHHHX ITapaMeTpiB Ta MapaMeTpiB CXeM 3aMIIIeHHs YOTHPHUIIOMIOCHUKIB. [loBTOpHI
napaMeTpy YOTUPHUIIOMIOCHUKIB. PIBHAHHS B rinepOoMiyHuX QyHKIIAX. JIaHIIOrOBI CXeMHU Ta YaCTOTHI
€JIEKTPUYHI QUIBTPH (3aranbHi MOHATTS).

1.3. Tpuda3sni eqekTpUYHI KOJIA | MATHITHI KOJ1a

BnactuBocti 6ararodazuux cuctem. [Ipunnun podotu 3-x ¢ha3HOro CHHXpOHHOTO TeHepaTopa.
3’enHanHs (a3 3ipkoro Ta TpuKyTHUKOM. JIiHiNHI ¥ (a3HI Hanpyru reseparopa (MUTTEBI 3HAYEHHH,
KOMIUIEKCHa ¢opMma 3amucy). Po3paxyHOK CUMETpUYHMX TpU(a3sHUX KUI MpH 3’€IHAHHI 31pKOI0 Ta
TPUKYTHHUKOM (3 ypaxyBaHHSIM ONOPIB JiHil i 6e3) . BekTopHa niarpama. Po3paxyHOK HECUMETPHUUHHUX
Tpua3HUX KT OpU 3’€JHAHHI 3IpKOK0 Ta TPUKYTHUKOM. Bekropna niarpama. IloTyxHicth Ta ii
BuUMiproBaHHA. [loTyXHicTeh TpudasHOro koja i HaBaHTakeHHs. KpaiiHi BuUmagku HecumeTpii 3-X
asuux kin. OGeproBe MarHiTHe mone, Moro piBHAHHSA. MeTOI CHMETPHUYHHX CKIAAOBHX (OCHOBHI
TIOJIOYKEHHS).

Hemniniitni enexktpuuni kona. ['padoananiTnyHmil po3paxyHoK NpocTux Kit. MeTos 1BOX By3IliB
Ta eKBIBAJIEHTHOI'O TeHEepaTopa.

MarniTHi  Koja  MOCTIHHOTO  MarHiTHOrO  MOTOKY. 3aKOHH  I[OBHOTO  CTpyMy
1 Oe3nepepBHICTh MarHiTHOro Mmotoky. 3akoHn Owma 1 Kipxroda mans marHiTHuX Kijn. Po3paxyHok
MAar"iTHHUX KiJI (HEpO3ralyKeHHX Ta po3raityxeHux). [IpsMa Ta 3B0poTHa 33/1a41 pO3paxyHKY MarHITHUX
KiJ1. PO3paxyHOK MarHiTHUX KuI 3 HOCTIHHUMHU MarHiTamH.

MarsiTHi KoJia 3MIHHOTO MarHiTHOTO MOTOKY. 3aKOH €JeKTPOMAarHiTHOi iHaykuii. Brpatu Ha
ricrepes3uc Ta BUXpOBi CTPYMHU.

PeakTuBHa KOTymika 31 craieBuMm ocepiasiM. @opma ctpymy. PiBHsHHA. Cxema 3aMilleHHS.
Bekropha niarpama. Po3paxyHok.

Tpanchopmarop 31 crameBuM ocepasMm. PiBHsHHA. Cxema 3aminieHHs. BekTtopHa miarpama.
Bu3HauyeHHs mapaMeTpiB CXeMHM 3aMillleHHs 10 J0ciaM HepoOOoYOoro X0y Ta KOPOTKOI'O 3aMUKaHHS.
Po3paxyHOK HOMIHAJIBHOTO peXUMY poOOTH TpaHchopmMarTopa.

1.4. IlepexigHi nmpouecu B JIiHIHHUX eJIeKTPUYHUX KOJIAX.
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OCHOBHI BU3HAYEHHS Ta MOHATTSA. 3aKoHU KoMyTarlii. Kimacnunuit meroa. [IpuMycoBa Ta BiIbHI
ckianosi. [lepexinHi mpouecu y Komax 3 OAHUM HakomnudyBaueM eHeprii. Crana wacy. Ilepeximni
nporiecH y koJii R-L mpu mocTiiiHii Ta rapMoHiiiHii Hanpy3i mkepena. [lepexiani nmpouecu y koii R-C
IIPU TMOCTIHHIN Ta TapMOHiiHINi Hanpy3i mxepen. Ctana yacy po3rairykeHoro kona. [lepexiani npouecu
B KOJaX 3 JBOMa HakKonuuyBauamMu eHeprii. Po3psan KoHAeHcaTOopa Ha aKTHBHO-1HJIYKTHBHE
HaBaHTAXCHHA (ANepiONWYHMN Ta KOJMBaIbHUN mporecu). Bmukanus kona R-L-C na mocriiiny
Harpyry (anepioguyHUi Ta KOJUBAILHUM MPOIIECH ).

OmnepaTopHuil METOA PO3paxyHKY MepeximHux mporeciB. OCHOBHI TeOpeMH Ta IpaBHIIA.
OmnepatopHi 300paxkeHHs1 nmpocTuxX ¢QyHKid. 3akoH Oma B omepaTtopHiii Gopmi. 3akonu Kipxroda B
orneparopHi i popmi. ikrusni EPC.

1.5. EnekTpocTaTu4He moJie

EnextpomaruiTHe nose sk Buj Matepii. PiBasuns MakcBemna. @isudna cytb. Enekrpocratnune
nojsie. OCHOBHI BU3HAYEHHS.

[Tone 3apsiniB, po3noaiieHNX 1Mo 06’eMy, riomuHi, JiHii. Teopema ["aycca. Tpere piBHSHHS
Makcgeia. Ilose 3apsakeHoro npoBiiHUKa Ta JIeIEKTPUYHOT KYJIi.

Hampyra, EPC, moteHnmian, yMoBH MOTEHITIAILHOCTI. [loTeH Tian moss 3apsaiB, po3MoiICHUX 0
0o0’emy, momuHi, HiHii. ['pagieHT moreHuiany. ExBinmoTeHuiiiHi nmoBepxHi. PiBHSHHS myaccoHa Ta
Jlamutaca.

I'pannuni ymoBu. [Tone Ta Mexxu poBigHKUKA Ta AieneKTpuka. EnexTpocratiuuna inaykuis. [Tomne
JBOIPOBITHUKOBOT JIiHi1. EnekTpuuHi Bici mpoBiqHUKIB. MeTo 13epKaNIbHUX BiqOoOpaxeHb. EMHICTB.

€MHICTB ABOMPOBIIHOI JTiHI1, KaOeIo 1 III0CKOro KOHACH caTopa.

Enepris enexrpuynoro nossi. CramioHapHe enekTpudHe mone. 3akoH Oma y nudepeHmiiuii
dhopwmi.

1.5. MarniTHe noJie nocTiiiHUX CTPYMiB

CranionapHe marHiTHe nosie. OcHOBHI BU3HaueHHs. 3akoH bio-CaBapa Ta 3akOH IOBHOTO
crpymy. [lepmie piBHsHHS MakcBea.

3aKOH HeNepepBHOCTI MarHITHOTO MOTOKY. YeTBepTe piBHAHHA MakcBea.

MarsiTHe noje Kpyrjioro npoBiHMKA, ABOIPOBIIHOI JiHII, KaOento, TOpoilanbHOI KOTYIIKH.
Merton n3epkaibHUX Bi10OpakeHb.

3aKOH €JEeKTPOMAarHiTHOl I1HAYKLII Ta Jpyre piBHAHHA MakcBemia. IHAYKTHBHICTH Ta
B3a€MOIHYKTHBHICTb.

Enepris Ta cuiam y elleKTpoOMarHiTHOMY MOJI.

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

KBasicranionapue  MarHiTHe 1moje. PiBHAHHS  MakcBemna.  Y3aragbHeHMH — 3aKOH
enekTpomarHiTHol 1HAykwii. EPC Ta cuia, nitoul Ha MPOBIIHUMKM €NEKTPUYHOI MamMHU. Pyx
MPOBIIHUKA Y MAarHITHOMY TIOJII.

1.6. 3minHe ejieKTpoOMAarHiTHe moJje

3MiHHE enekTpoMarHiThe noie. PiBHsuHs Makcsenna. Teopema Ymosa-IloiinTinra. [lepenaua
eHeprii mo 2-X MpoBiAHIN JiHIi 3 ToukH 30py Teopemu YmoBa-IloitHTiHra. [loTok enexTpoMarHiTHOi
eHeprii y KoakcialbHOMY Kabedi.

PiBusinns [lyaccona i Jlammaca. [IpoBimHUK 31 CTpyMOM.

[Tnacka enexkTpoMarHiTHa XBUJIS y JII€JIEKTPUUYHOMY Ta MPOBiTHOMY cepenoBuili. [ToBepxneBuit
eeKT.

PiBusHHs MakcBesuia. Di3MyHUM CMUCT Ta MaTeMaTHYHE TPaKTyBaHH rot, div, grad.

2. EJIEKTPOTEXHIYHI MATEPIAJIN

Bynosa tBepaux 1in. Kpucraniuna crpykrypa TBepaux Tii. [Ipocta Mosenb eHepreTHYHHUX 30H.
Hienexktpuku. Enextpuyni BiaacTuBocTi AienekTpuki. [lonspusanis aienekTpukis. Bunu nonspuzanii.
JlieneKTpu4yHa MPOHUKHICTh. ENeKTponpoBinHiCTh AienekTpukiB. Pi3uyHa CyTh €IEKTPONPOBIIHOCTI
nienektpukiB. [loBepxHeBa 1 00’€MHa €JEKTPOINpPOBIAHICTh. BrumB pi3Hux (dakTtopiB Ha
eNIeKTPOonpoBiAHICT. JlienexkTpuyni BTpaTtd. Pi3uvHa CyTh JieNEKTPUYHHUX BTpar. EjexTpoTexHiuyHa
MOJICJIb JieJeKTPUKA 3 BTpaTaMu. Tunu nienekTpudHux BTpart. [Ipobiit mienektpuka. Buau mpoboro 1 ix
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¢i3uyHa cyTh. B mimuB pi3HUX (i3MYHUX (PAKTOPIB HA €JICKTPUUYHY MIIHICTD JiEICKTPUKIB. DI3UKO-
MeXaHI4HI BIACTHBOCTI AienekTpukiB. Kiacudikaris gienexrpukis. Heopraniudi TBepi Ai€IEKTPUKH.
Cmoma. Keapu. Kepamika. Ckino 1 cutanu. CerHero- 1 I’€30€JIEKTPUKH. 3arajabHI BiJIOMOCTI TPO
nonimepu. Cmomu. [Tnactmacu. Jlaku i kommaynau. Piaki kpucranu. [TpoBigaukosi Mmatepianu. @i3uuna
MpUpoJIa eIeKTPOrpoBiaHOCTI. OCHOBHI €IEKTPUYHI BJIACTUBOCTI IMPOBIAHKKIB. BB Temmneparypu,
JIOMIIIOK, A€(EKTiB CTPYKTypH Ha MATOMHUH OMip MPOBiIHUKIB. ENEKTpHUHI BIaCTUBOCTI METaIEBUX
miiBok. Knacudikamiss mpoBigHUKOBHX MaTepiaiiB. Marepiaad 3 BHCOKOK NPOBUIHICTIO: Mib,
aNIOMiHIH, 30710T0, cpibno. bimeranu. CraBu BHCOKOro omopy. Matepianu i 3pa3KOBUX OMOPIB i
BuMipHUX mpwiaaiB. CrmaBu juisi tepmonap. TyromnaBki marepianu. Hanmposimauku. MarHiTHi
Mmatepianu. DizuyHa Mpupoa MarHeTU3My. 3arajibHi BiJOMOCTI IPO MarHiTHI BJaCTUBOCTI MaTepiais.
Kiacudikaris MmaraiTHuX MatepiaiiB 1 067acTi ix 3acTocyBaHHs. MarHiTom’ siki MaTepialiv, iX OCHOBHI
XapakTepuCTUKH. HU3bKOYACTOTHI MarHiToM ski mMarepiaiau. Martitom’ski mMatepiaiu CHemiaJbHOTro
MpU3HAYeHHA. BHCOKOYAacCTOTHI MarHiTHI Marepiajad: MarHiTOJICICKTPUKH, MarHiToMm siKi (epuTH.
HaniBnposigaukoBi Matepiamu. Kiacudikariiss HamiBIpOBITHHKOBUX MaTepiaiiB. 30HHA CTPYKTypa
HaIBIPOBIIHKKIB. BiacHi 1 moMimkoBi HamiBrpoBigHukH. JloHopu 1 akuentopu. OCHOBHI 1 HEOCHOBHI
Hocii 3apsiny. [Ipornecu renepartii i pekomOiHaIii HOCIIB.

3. OCHOBM METPOJIOTI'Il TA EJIEKTPUUHUX BUMIPIOBAHb

3aranpHi NMUTAaHHS BUMIPIOBaHb EIIEKTPUYHUX BedWYMH. OCHOBHI NMHUTaHHS Ta BU3HAUCHHS.
OcHoBHi nutanHs ceptudikanii. Knacudikaiiis Ta OCHOBHI XapaKTEpPUCTUKH 3aCO0iB BUMipIOBAIbHOT
texHiku. Kimacu TouHocTi 3ac00iB BUMiproBaibHOI TexHikU. Kimacudikaris moxubok. MeToau OmiHKU
MOXMOOK MPSAMUX Ta OIMOCEPEIKOBAHMX BUMIPIOBAHb.

MarnitoenekTpuuni npuwiagd. KoHCTpykmist Ta Teopis poOoTH. PiBHSHHS — mIkanw.
MarHiToeneKTpruuHi aMIepMeTpH Ta BOJIbTMETpH. OMMETpH 3 OCIII0OBHOIO Ta MAapajieIbHOI0 CXEMAMHU.
Jloromerpu. Cxema oMMeTpy Ha OCHOBI JJoroMeTpy. MeroMmMeTpu. MaraitoeneKTpuyHi BUMipIOBaIbHI
IpUJIad 3 IEPETBOPIOBAYaMU: BUIIPSIMHI aMIIEPMETPH Ta BOJILTMETPH.

TepMmoenekTpuyHi IpUIaIn.

EnextpomarniTHi npunaau. KoncTpykiis Ta npuHuun aii. PiBHSHHA mkamu. AMnepmeTpH i
BOJIBTMETPH. 3aXUCT B1J] 30BHIIIHIX MAarHiTHUX TOJIB.

Enextpoannamiuni npunaau. KoHCTpykiist Ta npuHIMI Aii. AMIEpMeTpH Ta BOJIbTMETPH.

Enexrponunamiuni BatMeTpu. CxemMu BKIIOYEHHS. BUMiproBaHHS MOTYXHOCT1 y TpudazHomy
JIAHIIIO31.

[HyKUIHHAN TIYUIBHUK €IEKTPUYHOT €Heprii 3MIHHOTO CTPYMY.

BumMiproBanbHi TpaHcopMaTOpH CTpyMy Ta HalpyTH.

[Mu¢posi 3acobu BumiproBaHHs. OcHOBHI MOHATTS. Jloriuni enementu. Tpurepu. L{udposuii
4acToTOMip. BuMiproBaHHS 4acTOTH, NEPiOay, CHIBBIHOIIEHHS YacTOT.

Enexrponnuii ocuumnorpad. Ilpunnun aii. CtpykrypHa cxema. BumiproBaHHS 3a J0IOMOTIOIO
€JIEKTPOHHOI0 ocLuiorpada.

OpnunapHi MocTy nocTiiiHOTO cTpyMy. Cxema. Ilpuniun aii. [loxubku BuMiproBaHHS.

4. EJIEKTPUYHI ATTAPATU

4.1. ®yHnkuii, yacTHHM Ta K1acupikaisi eJIeKTPUYHHUX anlapaTiB

KinrouoBi 0co0AMBOCTI MIKHApOAHOI TEPMIHOJIOTIT IIOAO ENeKTPUYHMX amapariB. DyHKIii
eJIeKTpUYHKUX anapariB. OCHOBHI YaCTHHU €JEKTPUYHHUX amapariB: KoJjia (TOJIOBHE, TOMOMIXKHE, KOJIO
KEepyBaHHS, IOJIIOC Ta IOPT, KOHTAKTH, JYrOracHi CHUCTEMH, T€PMiHAJIM, aKTyaTOpH, y3arajibHeHa
CTpYKTypa nojitocy. TeHaeHIii puHKy Ta Kiacudikallis eJIeKTpPUYHUX araparis.
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4.2. EnekTpuyHa anapaTtypa Ta 6e3neyHe BAKOPUCTAHHSA eJIEKTPUYHOI eHeprii

Enexrpobe3neka: cuctema 3aXUCTy BiJ] 3ryOHOI Aii eNeKTPUYHOI eHeprii. 3aXucHe y3eMJICHHS Ta
POJIb 3aXMCHHUX EJIEKTPUYHUX amnapaTiB y CHUCTeMax 3aXHCHOTO 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
eKcIuTyaTaniiiHi Bumoru. HopmanbHi Ta HeHOpMaibHi yMOBH poOoTH. CTpyMU KOPOTKUX 3aMHUKaHb Y
KOJIax 3 eJICKTPUYHUMU anapaTamu. HarpiBaHHs eIeKTpUYHHX arapaTiB y HOPMaJTbHUX YMOBAxX POOOTH.
HarpiBanHs cTpyMONpOBOAIB MpH KOPOTKUX 3aMUKaHHsSX. [HTerpamu JIkoyns amapariB 3axHUCTY.
[To3HaueHHs Ta MapKyBaHHS €JIEKTPUYHHX araparis.

4.3. EnekTpomexaniyna anaparypa. [Ipu3HadyeHHsi Ta 3aCTOCYyBaHHS

Enexmpomexaniuni komymauyiini anapamu nu3zpkoi nanpyzu. 3anoObxauku. KomyrarmiitHi
amapaTy 3 pyYyHUM KepyBaHHSAM. BinMukadi mpoMHUCIIOBOro mpu3HaueHHs. Bigmukadi 1uist 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. Bumukadi-po3’eqHyBaui. 3amoOikauku. KomOiHallii i3 3amoOiKHUKaMH.
KonTakTopu.

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

Komnnexkmmui npucmpoi ma cymiyxcnue oonaonanna. Po3noninpHi MPUCTPOi HU3BKOI HATIPYTH.
PosnoaineHi mpuctpoi cepenHboi Hampyru. PosmoninbHi mpuctpoi BHCOKOI Hampyru. JlomomixkHe
o0JIaIHaHHS KOMILJICKTHHUX TPUCTPOIB

5. PYXOMU M CKJIAJ] EJEKTPOTPAHCIIOPTY

OcHoBHI Xxapaktepuctuku enekrpopyxomoro ckmany (E-PC) iioro ymamryBanns. E-PC
nocriitHoro ctpymy. Ilpunnunu npii E-PC. Knacudikanis E-PC. Mexaniuni yactuaun E-PC Tta ix
B3a€EMOJIS 3 €JIEKTpUYHUMU yacTUHaMu. CTpyMonpuiiMadl pyxomoro ckiaay. EnexTpuuni anapatu
3axMCTy BiJl epeHanpyr KOHTakTHOi Mepexi. Tsarosi qsurynu E-PC. Bumoru, KOHCTpyKIlis B3a€EMO1ist
3 enektpoobnannanusm. E-PC noctiitHoro ctpymy. Cxemu cuiioBoro enekrpooOiaaHans. Exementu
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. CxemH cHUJIOBOro eneKkTpooOianHaHHsA. EnemeHTH TArooro enektponpusony. Cucremu
KEepyBaHHS.

Cucremu kepyBanHs E-PC. OcHoBHI nonoxxenHsa. Cuctemu enektpuyHoro raibmysanHs E-PC ta
foro obnagHaHHS.

6. OCHOBU EJIEKTPUYHOI TATU

OcnoBu Teopii Taru. IlocTaHoBka 3amadi o KepyemMomy pyci moizzna. Pexumu pyxy moizna.
OcHOBHI 3aJ1a4i TATOBUX po3paxyHKiB. OCHOBHE piBHAHHS pyXy noizna. Koeddimient iHepuii yactux
mo obepratoTbcst. OCHOBHUHM 3akoH TArv. Cumm nitoui Ha motar. OGeprarodii MOMEHT TATOBUX
JBUTYHIB, BHYTPIIIHI Ta 30BHINIHI CUJIM. MeXaHi3M yTBOPEHHS CHJIM TSTH 1 MOCTYIOBOTO pyXy Moi3/a.
XapakTepUCTUKU CHENHUX cuil npu Tard. Cuiam B3aeMmoaii Kojeca Ta peWKH y MICTI KOHTakKTy.
[Tepepo3nonis cuit y MiCTi KOHTAKTY Tij] BILTHBOM O0EPTar04Oro MOMEHTY TATOBUX JIBUTYHIB. 3aX01
IO TOJTIIIIeHHIO cuenHux BiactuBocTei E-PC. Tsarosi xapakrepuctuku E-PC. Oco6muBoCTI TATOBUX
BJIACTUBOCTEN €JeKTpoBO3iB. Cuiia TIrW eJeKTpoBo3a Mo crervieHHI0. OOMEXEeHHS CHIM TATH
€JIEKTPOBO3a [0 TATOBUM EJIEKTPOABHIYHaM. EjekTpoMexaHiyHi XapaKTEpUCTHUKU  TITOBHUX
€JIEKTPO/IBUTyHIB. EjexkTpoMexaHiuH1 XapaKTEpUCTUKH €JIeKTPOBO3iB. PeryatoBaHHs MIBUAKOCTI PyXy
E-PC. Omip pyxy noizna. OcHOBHI HOHATTS Ta Kiacugikallis cUil oropy pyxy noizaa. OCHOBHOI omip
pyxy E-PC. Homarkogiit omip pyxy E-PC. 3axoau mo 3menmenHio cui onopy pyxy E-PC. I'ambmoBi
cw E-PC. Mexani3m ctBopeHHs rabMoBoi cunn E-PC. 'anbMoBa cumna npu Ail raabMOBHX KOJOAOK.
Cunila HaTUCHEHHS TaJbMOBHUX KOJIOIOK. ['asiebMoBa criia moizzaa. ['aapMoBI cuctemu moisna. I'aapMoBa
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CuJIa TIPH €JEKTPUYHOMY rajabMyBaHHI. [IprBeeHHs ralbMOBUX MapaMeTpiB K PO3paxXyHKOBOMY BUY.
Metoanka po3paxyHKy TalbMOBHUX 3ajad.

TeopeTnuHi OCHOBH METOJIB PO3PaxyHKy pyXy moizna. AHamitudHi metoau . Komir roTepHi
PO3paxyHKH pyXy moi3aiB. EHepreTuka taru moi3ni. EHepreTryuHi BUTpaTH Ha pyX Moi3AiB. MeTouKu
po3paxyHKy BuTpart enextpoeneprii E-PC. 3axoau no 3meHIeHHI0 eHepreTHyHuX BUTpar. HarpiBanus
TATOBUX €JIEKTPUYHUX MaIuH enekrponpuBoay E-PC.

7. TATOBI IIJICTAHLIIT TA KOHTAKTHI MEPEXI

[TpoBOaM KOHTAKTHOI Mepexi. XapaKTEepHUCTHKA MPOBOMIB 1 KOHTAKTHOI peiiku. Marepianu
IIPOBOJIIB KOHTAKTHOI pelkM ixH1 BiacTUBOCTi. HaBaHTa)keHHS Ha IPOBOJM KOHTAKTHOI MeEpexi.
HaBanTaxeHHs BiJ oco0nuBoi Baru. BiTpoBi 1 0xelne i HABaHTaXCHHSI Ha MPOBOIU KOHTAKTHOT MEPEXKi.
KoHTakTHi migBicku. 3acTOCyBaHHS KOHTAKTHUX IMJBICOK Ha 3ai3HMINX, I MICBKOTO i
MPOMHCIIOBOTO TPAHCIOPTY. 3arajbHi BUMOTM JO0 KOHTAKTHUX IiABICOK MO 3a0e3MedyeHHI0
OesrepebiitHoro cTpymMo3HiMaHHSA. Po3BuTok 1 kiacudikaris JaHIOroBux miaBicok. Crocobu
MiABIIIYBaHHS KOHTAKTHOTO TPOBOAY JO HECy4oro Tpoca. Harsr mpoBoXiB B aHKEpHIH IUISHIIL.
[Ipuctpoi, mo mniaTpuMyrOTh Ta ¢ikcytoTh. Dikcaropu Ta yMOBU iX poOotu. [Ipu3HaueHHs,
kiacuikaiisi Ta KOHCTPYKIIisl KOHCOJEH, KPOHIITEHHIB, )KOPCTKUX Ta THYYKHX momnepedynH. Omnopu
KOHTakTHOT Mepexi. Knacudikanis omnop. IIoHATTS mpo po3paxyHOK ONOp MO TPAHUYHOMY CTaHy.
[TinGip omop mo 3ruHa0YOMy MOMEHTY. Po3paxyHok omop. 3acobu KpiljieHHs Orop B IPYHTi, YMOBH
pobotu QyHmameHTiB. BiTpoBe BiIXWIEHHS MPOBOAIB, BUSHAYEHHS JOMYCTUMOI JOBKUHHU HPOJIHOTY.
Po3paxyHOK KOHTaKTHHX MiABICOK. Po3paxyHOK mpocToi KOHTAKTHOI migBicKU. Po3paxyHoK pecopHOi
HaIIIBKOMIIEHCOBAHOT KOHTAKTHO] IT1IBICKU.

Crpymonpuiimadi. CraTU4HHNA MMiI'iM  KOHTAaKTHOTO TIPOBOAY TijJ JIi€I0 HATUCKAHHS
crpymonpuiivaya. CTtpyMo3HiMaHHS. Tunm crpymompuiiMadiB 1 ix ycrarkyBaHHsA. CraTuyHi i
IMHAMIYHI XapaKTePUCTUKU CTPyMOIpHiMaviB. 3arajbHi BIJJOMOCTI O TATOBUX IIiJICTAHIIISAX.
CTpyKTypHI CXE€MH TATOBUX MiJCTaHLINA 3MIHHOTO 1 MOCTiMHOro cTpyMmy. CXeMu 30BHIIIHBOTO
€JIEKTPOINIOCTAYaHHS 1 TUITM TATOBUX MiJICTAHIIIH MOCTIHOTO 1 3MiHHOTO cTpyMy. EHepromocrauaHHs
TYNHUKOBUX JUISHOK 1 KOPOTKUX CIIOJYYHHX JIIHIH MDK ICHYIOUMMH Marictpaismu. TpaHcdopmaropu
TATOBUX IIJCTaHIIM, €JeMeHTH KOHCTpyKuUii. PerymioBanHs Hanpyru. HomiHambHa HOTYXHICTB 1
HaBaHTaXyBaJbHa 3aTHICTh TpaHc(opmaTopiB. HanmiBIpoBiAHUKOBI BUIPAMIISYi. 3aranbHi BiJOMOCTI.
KopoTki 3aMHKaHHSA B €IEKTPHYHUX Mepexax. Buam 3aMHuKaHp B €NEKTpHUYHHX Mepexax. Koporki
3amukaHHsa. OpHodasHe K.3. y Mepexi i3 3a3zemiieHO0 HelrTpamo. OmHodaszHe K.3. y Mepexi 3
1301p0BaHOI0  HelTpamo. OgHoda3He 3aMUKaHHS B MeEpexl 13 3a3€MJICHOIO HEWTpasio depes
AyromoramryBayHuii peakrop. J[BodasHe K.3. y Mepexki i3 3a3eMJIEHOI0 Ta 130JIbOBAHOI0 HEUTpalIio.
Tpudasne k.3. y Mepexi 13 3a3eMJICHOIO0 1 130J1bOBaHOI0 HelTpamto. TproxdasHe K.3. Ha 3eMIIIO.
HeBunaneni 1 BunaneHi k.3. [IoHATTS mpo cucreMy HEOOMEXKEHOI MOTYXHOCTI. 3MiHa CTpyMy
TpU(a3HOTO K.3. IIPU JKUBJIEHHI B1J] €JIEKTPUYHOI CUCTEMH HEOOMEKEHOI MOTYKHOCTI. 3MiHA CTPYyMY
Tpu}a3HOTO K. 3. IPH )KUBJICHHI BiJ] FeHEpaTopa 0OMeXeHO1 MOTY>KHOCTI. MeTo1 po3paxyHKy CTpyMiB
K.3. cuMeTpuyHuX K.3. KomyraumiiiHi enektpuuni amapatd. Komyrtaumiiiai amapatu g0 1000B.
PyOunbHuky, BUMHKa4i, 3aMO01KHUKH, MAarHiTHI myckadyi, [Ipu3HadeHHs, MO3HAYEHHS, EIEKTpUYHA
cxemMa. Komyraniitni amapatu monaa 1000 B. BucokoBonbTHI BUMHKaul (MaciisiHi, MHOBITPSHI,
HABAaHTA)XCHHS, BAaKyyMHI, €JerazoBi, eJeKTpoMarHiTHi). [Ipu3HadeHHs, BUMOTH, Kiacu]ikarris,
OCHOBHI TNapaMeTpu 1 mo3HauyeHHs. [IpuBoAM BHCOKOBOJIBTHHUX BHUMHKauiB. [307sTOpu. 3araliibHi
BiIOMOCTi, Kiacudikaiisi, mo3HadeHHs, npu3HaueHHs. lllmam Ta kabemi. 3aranpHi BiIOMOCTI,
Kkiacudikaimis, MO3HAYCHHS, NPU3HAYCHHS. 3arajbHi BIIOMOCTI PO IIBUAKOAIIOUYl BHUMHKaYl
nocrtiitHoro ctpymy. HIBuakonitoui Bumukaui (Ab-2/4, BAB-28, BAB-43, BAB-49). Tpancdopmaropu
Hanpyru. [lpu3HauenHs, knacudikailis, OCHOBHI MapaMeTpu Ta TMo3HauYeHHs. CxXxemu 3'€THaHHSI
BTOPUHHUX OOMOTOK TpaHcdopmartopiB Hampyru. CxeMu po3moAuIOBaIbHUX NMpHCTpoiB 35-110 kB
(220 xB). Cxema OPVY-110 (220 xB) miacranuii. Cxema PY-10 kB, OPY-35 kB niacranmii 10-35 xB.
Cxema OPVY-27,5 kB. Cxema cxeM TAroBoi HiACTaHII1 3MIHHOTO CTpyMy Uit cuctemi 2x25 kB.

8. MOAEJITOBAHHA EJIEKTPOMEXAHIYHUX CUCTEM.

3aranpHi ~ OPUHIUNM ~ MOJENIOBAHHSA  €JICKTPOMEXaHIYHHX  CHCTeM.  MOJenoBaHHA
EJICKTPOMEXaHIYHOT CHCTEMH TTEPETBOPEHHS CHEPTii JIIHIMHOTO MepeTBOproBaya eHeprii. MojenoBaHHs
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€JICKTPOMEXaHIYHOT CHCTEMHU TIEPETBOPEHHS CHEPTii MepeTBOPIOBaYa EHEPTil 3 ypaxXyBaHHSIM 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 MaTeMaTHyHa MOJIENb CHHXPOHHOTO TATOBOTO JIBUTYHA. MeToau MOJemoBaHHS
€JIEKTPOMArHiTHOIO IO €JIEKTPOMEXaHIYHUX IepeTBOPIOBaYiB eHeprii. MeToJ MarHiTHOro Koia.
Metoa CckiHUEHHHMX eleMeHTIB. [IpHHIMIM MOJENIOBaHHS HAMiBIPOBIIHUKOBOTO IEPETBOPIOBAYIB
eHeprii. MojeaoBaHHS HaIIBIPOBIIHUKOBUX €JIEMEHTIB. MOJIETIOBaHHS HaIliBIPOBITHUKOBUX
NIEPEeTBOPIOBAYIB ~ HAampyru. MOoJEIIOBaHHS — HAMIBIPOBIIHUKOBOIO  NEPETBOPIOBAYa  YaCTOTH.
MopentoBaHHS HaIMBIPOBIIHUKOBUX MPUCTPOIB TATOBUX ITiICTAHIIINA

MonentoBaHHsS €IIEMEHTIB MEXaHIYHOi CHCTeMH. 3arajibHi TMPUHIUIN  MOJCITIOBAHHS
MEXaHIYHHUX CHCTeM. MOJeNIOBaHHs EKIMaXHOI YacTUHU JIOKOMOTHBY. MOJEIIOBaHHS TSTOBOIO
MIPUBOAY PYXOMOTO CKJIAy.

MozentoBaHHS €EKTPUYHUX MAIUH SIK 00’€KTa eleKTpoMeXaHiuHoi cucteMu. MaremaTuyHa
MOJIENIb y3araJlbHEHOTO EJIEKTPOMEXaHIYHOTo TepeTBopioBavya eHeprii. OCHOBHI NMPUMYIICHHS NPH
JOCIIJPKEHH] eJIeKTPUYHUX MAIllMH. Y3arajbHeHa eJeKTpUYHa MallMHa. MaTeMaTuyHe MOJAEIIOBaHHS
HECHMETPUYHHMX CNEKTPUYHUX MammuH. [lpencraBieHHsS 3MIHHMX BEJIHYMH Yy3arajJbHECHUMH
IIPOCTOPOBUMH BEKTOpaMH. MeToJ1 nepeTBopeHHsl kKoopauHaT. JudepeHuiiiHi piBHSIHHS aCUHXPOHHOT
MaIIMHU. MaTeMaTu4Hi MOJel aCHHXPOHHUX MAallMH Yy Pi3HUX CHUCTeMaxX KoopAuHAaT MareMaTHyHa
MO/IEJIb y3araJlbHEHO1 eJIEKTPUYHOI MallMHU. MaTeMaTuyHa MOJIeb YCTaJI€HOI'0 PeXKUMY aCUHXPOHHOI
MaIIMHU. PIBHSHHS HaNpyT Ta CTPyMiB aCHHXPOHHOT MAallIMHU. PIBHSHHS MOMEHTY. PIBHSHHS Hanpyr Ta
CTpyMiB TpaHchopmaTopa. MareMaTuHa MOAENb ABO(GA3HOT0 aCHHXPOHHOI'O ABUTYHA IIPU KOJIOBOMY
MarHiTHOMy moJii. MaTeMaTH4Ha MOJETbh KOHJAEHCATOPHOTO aCMHXPOHHOTO JBUTYHA. MaremaTHdHa
MOJIeJIb 0JTHO(A3HOI0 aCHHXPOHHOTO JBUTYHA. MOJAEIIOBAaHHS aCHHXPOHHUX MAIlUH 3 YpaxyBaHHSIM
BUXPOBHX CTPYMiB Ta HACHUCHHS MarHiTHOI cuctemMu. Judepenuilini piBHAHHS CHHXPOHHOI MAIIMHA Y
¢da3oBiil cuctemi KoopAuHAT. BusHaueHHs mapameTpiB OOMOTKHM CTaTOpa CHHXPOHHOI MAIlHHHU.
MareMaTruHa MOJENbh CHHXPOHHOI MAalMHKU B cucTeMi koopauHat dq. EmexkrpomarHiTHHI MOMEHT
CHUHXPOHHOT MallIMHU. MaTeMaTu4YHe MOJIENIIOBAHHS MAIllMH MTOCTIHHOTO CTPYMY.

9. TEXHOJIOI'TA EJJEKTPOMAUINMHOBY JIVBAHHA.

3aranpHi NHUTAHHS TEXHOJIOTIi eleKTpoMamnHOOY yBaHHsA. OCHOBHI MOHSTTA TEXHOJOT]
esieKTpoMatinHoOyayBaHHsA. Tunu BupoOHUUTB. CTPyKTypa €1eKTpOMAIIMHOOYIBHOTO BUPOOHHUIITBA.
OcnoBHi nonoxeHHs €CKJl. OcnoBui mnonoxenHs €CT/. basyBanns peraneir. [lpumyckw,
BupoOHHIITBO €1EKTPUYHUX MAIIuH

BupoOGHHULITBO pyXOMOTO CKIIanty.

Marepianu, siKi BUKOPUCTOBYIOTHCSI B €JIE€KTPOMAIIMHOOYIyBaHHI. 3arajibHi BIJOMOCTI PO
OTpUMaHHS 3aroToBoK. MexaHiuHa oOpoOka aeraneid. O6poOka BayiB. OOpoOKa OCTOBIB, KOPIYCIB,
MIITUTHAKOBUX IMUTIB. TexHoyoriss Ta oOnagHaHHsA Juisi 1mrtamnyBaHHs. CkiamaHHs ocepib
MarHiTONpPOBO/IB. BUTOTOBIEHHSI KOJEKTOPIB Ta KOHTAaKTHUX Kilelb. BHUTOTOBIEHHS KOJIEKTOPHO-
IIITKOBOTO amapaTy. BUTOTOBJICHHS TOJIOCHUX KOTYIIOK. BWTOTOBIEHHS CTaTOpPHUX KOTYIIIOK.
CknaanHs Ta BUNPOOyBaHHA €NeKTpUYHUX MamuH. CKiajaibHe BUPOOHULITBO MarHiTHUX CHCTEM Ta
SKOpIB MAIIMH MOCTIMHOTO CTPYyMy 1 CTaTOpiB Ta POTOPIB MalllMH 3MIHHOTO cTpymy. CkiagaHHS
eJIEKTPUYHHUX MAIIMH. 3arajibHi BIIOMOCTI PO BUMPOOyBaHHSA. BUPOOHMIITBO €NEKTPUYHHX araparis.
Oco0nMBOCTI TEXHOJIOTi BHUIOTOBJIEHHS EJNEKTPUYHUX amapariB Ta TpaHchopmaropiB. 3araibHi
BifoMocTi mpo BUpoOHuNTBO E-PC. 3aranbhi BigoMocTi Ipo BHPOOHHUIITBO OCHOBHUX BY3JIB
MEXaHIYHOI YaCTHHH eJIEKTPOPYXOMOIo CKJIady. 3arajibHi BiIOMOCTI Ta OCHOBHI €Tany BUPOOHUIITBA
€JIEKTPOPYXOMOT'O CKIIATy.

BUpOOHHIITBO €IEKTPUIHUX MAIIUH

MexaniuHa oOpoOka BajiB, CTAaHWH Ta MIAMUITHUKOBUX MHTIB. [lITamnyBansHe BUPOOHUIITBO.
OcHOBHI eneMeHTH mTaMIiB. BUMOrH 10 KOHCTPYKIIii KOJEKTOPIB Ta OCOOIUBOCTI iX BUTOTOBJICHHS.
TexHOOTisI BUTOTOBJIGHHSI KOHTAKTHUX KiJiellb. BUTOTOBJICHHS 1 YKJIagaHHS 0OMOTOK. TexHomoris
BY3JIOBOTO Ta 3arajlbHOrO CKJIAJAHHA €NeKTpUYHMX MamuH. CKiIaJaHHs TEXHOJOTIYHOIO Mpolecy
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OanaHCcyBaHHA pOTOpa aCMHXPOHHOI'O JBUTYHA. MeToAau MOoNnepauniiHOro KOHTPONIO €IEKTPUYHHUX
MaIlyH.

10. EJIEKTPUYHI MAIIMHUA

Bynosa Ta npuniun aii tpancopmaropis. [1oTyKHOCTI 1 BTpaTu MOTYXHOCTI TpaHCpopmarTopa.
CxemMa 3amimieHHsST 1 ©KCHEPHUMEHTaNIbHI JOCHIHKEHHS TpaHChOpMaTopiB. XapaKTePUCTHUKH
tpancpopmaropi. Tpudasni tpanchopmaropu i aBroTpancopmaropu. OCHOBM HpUHIMIY [ii 1
peKUMU POOOTH EJICKTPUYHHMX MAalluH. Y3arajibHeHa KOHCTPYKIliS 1 MarHiTHI IMOJS E€ICKTPUYHHUX
MamuH. OOMOTKH 1 MOTYKHOCTI eIeKTpUYHUX MammuH. Krnacudikaiist e1eKTpUYHUX MaIliH, OCHOBHI
napamMeTpy, L0 iX XapaKTepu3yrTb byJoBa MalMHM MOCTIHHOIO CTPYMy 1 OCHOBU IPUHIMITY Iii.
Pexxumu poOOTH 1 MOTYKHOCTI MAlIMH TMOCTIHHOTO cTpyMy. Peakiis sikops 1 KoMyTalis MalliuH
MOCTIHHOTO CTPyMy, XapaKTEPUCTHK TEHEPATOpPIB IOCTIHHOTO CTPpyMy. ACIEKTH poOoTH i
XapaKTepUCTUKH JIBUTYHIB TMOCTIHHOrO cTpyMy. KepyBaHHS ABHUTyHaMH NOCTIHHOTO CTpyMy.
Konctpyxkiist 1 npuHIuN Aii TpudazHux aCHHXPOHHKUX JABUTYHIB. OCHOBHI PIBHSIHHS 1 CXeMa 3aMiIICHHS
Tpuda3sHUX aCMHXPOHHHMX IBUTYHIB. EHeprermuni mapamerpu Tpu(pa3HUX ACHHXPOHHUX IBHUTYHIB.
AcnekTH poOOTH aCUHXPOHHUX JABHUIYHIB. KepyBaHHA acHMHXpOHHUMH JBUryHaMu. KoHCTpykuis i
MPUHIUI /i1 CHHXpOHHUX MatvH. [Ipu3Hadyenns i 061acTi 3acTocyBaHHS CHHXPOHHUX MaiH. OCHOBHI
PIBHSHHS 1 XapaKTepUCTUKU CUHXPOHHUX TeHepaTopiB. EHepreTnyHi napaMeTpyu CHHXPOHHOI MaIlIMHU
1 XapaKTepUCTUKNA CHHXPOHHOTO reHepatopa PoboTra CHHXpPOHHOI MamMHHU B €IEKTPOCHEPTeTHYHIN
Mepeski. CHHXpOHHI JBUTYHU 1 ixHI Xapaktepuctuku. Kimacudikaiis 0OMOTOK €NeKTPUYHUX MAIIHH.
EPC oOMoTKH sIKOpst MamHU nocTiitHOTO cTpyMy. EPC 00MOTKH cTaTOpa MaliMHU 3MiHHOTO CTPYMY.
MPC 06MOTKH cTaTOpa eNeKTPUYHUX MAIIMH 3MIHHOT'O CTpyMY. MarHitHi noJiss 0OOMOTOK €J1eKTPUYHUX
MallliH, iXHI mapameTrpu. [HIyKTHBHI OMOpW PpO3MOJUIEHMX OOMOTOK MAIIMH 3MIHHOTO CTPyMY.
MarHiTHUH pO3paxyHOK €JIEKTPUYHMX MalIMH 1 TpaHcpopmaropiB. MarHiTHe mojie Ta HapaMeTpu
OOMOTKH 30y/KEHHSI CHHXPOHHOI MamMHU. Peaxmisi sSKopsi CHHXPOHHOI MalIMHU. 3acTOCYBaHHS
BEKTOPHUX Jiarpam Juis aHaii3y yCTaJeHUX PeXHMMIB CHHXPOHHUX MalIMH: aiarpama [loTee, aiarpama
bnongens, meperBopena miarpama EPC. Peakmis skopst MammHu mocTiiHOTO cTpymy. Komyrarris
MalllMH TocTiifHoro crpymy. IlapanenbHa pobota cuHXpoHHUX MamuH. [lapanensHa pobota
TpaHcpopMaTopiB.

11. KOHCTPYIOBAHHA EJIEKTPUYHUX MAIINH

Knacudikaiiist e1eKTpUYHMX MalIiH 10 OCHOBHUX 03HaKax. Kiacudikaris eneKTpuuHuX MaIivH
[0 30BHIIIHIX (hakTopax, sKi BH3HAYalOTh ii KOHCTpyKUito. Kiacudikamis cucteM BeHTHIALIT
eNeKTpuyHNX MamuH. CXeMH BEHTWIALIl eNeKTpUYHHX MamuH. KOHCTPYKIis CTaHWH MamiuH
nocrtiitHoro crpymy (MIIC), kopryciB Ta MarHiTONpoBOJY €IEKTPUYHMX MAIIWH 3MIHHOTO CTPyMYy.
Konctpyxkuis nomtociB MIIC ta cuaxponnux Mamus (CM). {uti, BUBIIHI NPUCTPOT Ta LIITKOBUMN
By301 (TpaBepca). KoHCcTpykiiist ocToBa Ta MarHitTonpoBoay potopiB EM. Iliammnuaukosi By3nu EM.
CratopHi, SKipHI Ta KOPOTKO3aMKHEH1 pOTOpHI 0O0MOTKH. CriocoOM yKiaJaHHS Ta KPIMUIEHHS SIKIPHUX
obmotok. Konekropa Ta KOHTaKkTHI Kiblist. KOHCTpyKIlis BEHTUIIATOPIB.

12. TEIUIOBI, I'IIPABJIIYHI TA AEPOAMHAMIYHI IMPOLIECU B EJIEKTPUYHUX
MAIIMHAX

OCHOBHI TIOHSATTS TiIPOCTaTUKHU. PiBHSHHS TiapoauHaMiku. ['iapoauHaMika eIeMEHTIB CHUCTEM
OXOJIOJDKEHHSI eNeKTpuyHuX MamuH. CkiuaganHs exBiBalieHTHUX riapaBmiuaux cxem (EIC)
eleKTpuyHuX MamuH. OCHOBM opraHizalii OXOJO/UKEHHsSI eNeKTpUYHuX MamuH. Crnocolu
OXOJIO/DKEHHS eJIEKTPUYHUX MamHH. CHCTEMH OXOJIO/DKEHHS eJNEeKTPHUUYHUX MallvH. BeHTunaniiHi
CHCTEMH ENEeKTPUYHHX MAlIMH PI3HUX THUIIB. BEHTWIAMIHHUA pO3paxyHOK EIEKTPUYHUX MAIIWH.
JudepenuianabHe piBHSIHHSA TEIJIONPOBIAHOCTI. OCHOBU pO3paxyHKy TeMiepaTypHHUX moiiB. OCHOBHI
3a7a4i TETUIOBOTO PO3PaXyHKY €IEKTPUIHOT MaIuHU. TeruioBi po3paxyHKH €IeKTPUIHAX MAIINH TTPU
CTallIOHAPHUX TEIUIOBUX pexumMax. KiacuuHa Tteopis HecTalllOHapHUX TEIIOBUX IPOLECIB B
ENIEKTPUYHIX MAaIlTHHAX.

13. EKCIUIYATALIA TA PEMOHT EJIEKTPUYHUX MAIINH

MoHTax enexkTpuuyHuX MamuH 1 TpaHcpopmatopiB. [lyckonamaromkyBaiabHi pOOOTH.
Opranizaniss TEXHIYHOTO OOCITYrOBYBaHHS €JIEKTPUYHMX MalIMH. BHUIW 1 NPUYMHKA 3HOIIEHHS
eJIEKTPUYHMX MalMH. HecrpaBHOCTI €NEeKTpUYHMX MalMH. BuOip 3aXucCTy €NeKTpUYHHMX MAIIUH.
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[IporHO3yBaHHS TEXHIYHOTO CTaHy €JIeKTpHUYHUX MamuH. Knacudikaris peMoHTIB. MexaHIYHUI
PEMOHT 1 PEMOHT OOMOTOK €JeKTpUYHUX MamuH. CKiIagaHHs i BUNPOOYBaHHS €NEKTPUYHUX MAIIHH.
MopaepHi3allis e1eKTPUIHUX MaIlUH
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[TEPEJIIK 3AIIMTAHB BCTYITHOI'O BUITPOBYBAHHA
1. TeopeTu4Hi OCHOBM €1eKTPOTEXHIiKH

1. Enextpuune kono. By3nu, rinku, KOHTYpH Koia. J[kepena »KUBICHHS.

2. 3axonu Kipxroga. CkiaganHs piBHSHB JUI PO3PaXyHKY CTPYMIB B KOJIaxX 3a JOIIOMOTOFO 3aKOHIB
Kipxroga.

3. Emneprernunuii 6ananc B €NEKTPUIHHUX KOJIAX.

4. Mertoz nponopuiitHUX BeTUYUH.

5. Meroa nBox By3nmiB. Meroa By3/loBuUX moTeHIiamiB. llepeTBOpeHHs 31pKHM B TPUKYTHHUK 1
TPUKYTHHKA B 31pKY.

6. AKTUBHUH 1 TACHBHHIA JBOIIOIFOCHUK. METOI €KBIBAJICHTHOTO TeHEPaTOPA.

7. CuHYCOIIHMH CTPYM 1 OCHOBHI BEJIMYHMHH, 1110 HOTO XapaKTepU3YIOTh.

8. BekropHa miarpama. MUTT€EBa MMOTYXHICTh B KOJIaX CHHYCOIJTHOTO CTPYMY.

9. CuMBOMIYHMIA METOJ PO3paxyHKY Kil CHHYycOigHOro ctpymy. Kommiekcuuit omip. 3akon Oma
JUIS KOJIa CHHYCOiJTHOTO CTPYMY.

10. KommekcHa npoBifHicTb. TPUKYTHUK OIMOPIB 1 TPUKYTHUK MPOBiHOCTEH.

11. AxTuBHA, peaKTHBHA i TOBHA MIOTY>XHOCTI B KOJII CHHYCOIJTHOTO CTPyMY.

12. Pe3onanc crpymiB. Pezonanc Hampyr. Kommnencartist 3cyBy a3. Teopema npo 6ajiaHC akTUBHUX
Ta PEaKTUBHUX TTOTYXHOCTEH.

13. Tpancdopmarop i ioro 3acrocyBaHHs. IneanbHuil Ta peanbHuil TpaHCHOPMATOPH.

14. Tpudazna cucrema EPC Ilpunuun pobotu TpudasHOro MammHHOTO reHeparopa. Tpudasne
KOJIO.

15. 3acrocyBanns nepmioro 3akony Kipxroda mis po3paxyHky TpudazHux KiJ.
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16. CmiBBiIHOIICHHS MiX JIHIHHUMU 1 (ha3HUMHU HAIPyraMu 1 CTpyMaMHu B Tpuda3Hiid CUCTEeMI.

17. AxTuBHa, peakTHBHA 1 TMOBHA MOTYXHOCTI B TpHuda3Hiil cuctemi. BumiproBaHHsS aKTUBHOI
MOTY>KHOCTI B TpU(a3Hil cCUCTEMI.

18. IlepeBaru Tpua3HUX CUCTEM.

19. OrpumanHs 06€pTOBOTO MarHiTHOro moJjs. [IpuHIIMI poOOTH aCHHXPOHHOTO JIBUTYHA.

20. YoTupUMIOIIOCHUK 1 HOTO BIACTHBOCTI. PiBHSIHHS B 4-(hopMi.

21. Metonu BU3HaYeHHS KOE(IIIEHTIB YOTHPUIIOTOCHUKA. CXeMH 3aMiIlIeHHS! YOTUPHUIIOIIOCHHKIB.

22. TlpeacraBieHHA HECHHYCOIHOTO CTPYMY Y1 HAIIpyTH y BUIIIiAL paxy Dyp’e.

23. AAroput™M po3paxyHKy JIHIHHUX €NEeKTPUYHUX KU MPH Aii JKepesl HeCUHYCOTAHUX CTPYMIB Ud
HarpyT.

24. TIoTy>XHICTb B JIIHIHHUX KOJIaX 3 HECUHYCOIIHUMH CTPyMaMH 1 HalIpyramu.

25. TlepexinHi mporecu B IEKTPUIHOMY KOJIL.

26. 3akoHUM KOMYyTAaIlii 1 iIX OOIPYHTYBaHHS.

27. OnepaTopHHMid METOJ pO3paxyHKy mepeximHux mporneciB. 3akonn Owma Ta Kipxroda B
orepaTopHii hopmi.

28. HemniniliHi eeMeHTH, 1X Kiacudikaiis, i 3acrocyBanHs. CTaTH4HI 1 JUPEPEHIIIHHI OTIOPH.

29. EnextpomarsitHe nose. 3akoH Kynona.

30. HanpyskeHiCTb i MOTEHIIiall eeKTPOCTATUIHOTO TTOJISI.

31. ITlonspuzariis pe4oBUHU. BEKTOp eneKTpUUHOT 1HTYKIIIi.

32. Teopema ['ayca B iHTETpaNbHIN (HOpPMI.

33. €wmHicTb. EHEpris eJIeKTpoCTaTUYHOTO TOJIA.

34. Taaykiis Ta HaNPYKEHICTh MarHiTHOTO 1oJist. OCHOBHI BETMYMHH, SKi

XapaKkTepU3yIOTh MarHiTHe MoJe.

35. MexaHivHi CHJIM B MarHITHOMY TI0JIi. MarHiTHe IoJie €JIEMEHTa CTPyMY.

36. 3akon bio-Capappa-Jlamiaca. 3akoH MOBHOTO CTPyMy B IHTErpaibHiil Ta audepeHliaabHii
dbopmax.

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

38. BuxpoBwuii xapakTep MarHiTHOTO TOJISL.

39. PiBusanHs [lyaccoHa i CKalIsipHOTO MOTEHINATY.

40. Ilepme piBHsSHHS MakcBena B iHTErpajibHii Ta qudepeHIianpHiil popmax.

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

42. TloBHa cucteMa piBHAHb MakcBena B JI€IEKTPUKY.

43. PiBHsHHS MakcBena Jijis TIPOBITHOTO CEPEIOBUIIIA.

44. TInocka eneKTpOMarHiTHa XBWISL Ta 1 PO3MOBCIOKEHHS B OJHOPIIHOMY TIPOBITHOMY
HaMiBIIPOCTOPI.

2. EnexkrportexHiuHi MaTepiaan

1. bynosa TBepaux Tij. Mojens MetaneBoro, Ban-nep-BaanbciBCbKOro, KOBaJISHTHOTO Ta 10HHOTO
3B SI3KY.

2. Kpucraniuna cTpykTypa TBEpAUX Ti.

3. TIpocra Monenb eHepreTHIHUX 30H.

4. [lienextpukxu. EnekTpuyHi BIaCTUBOCTI Ji€NE€KTPUKIB.

5. JlienexTpuyHa TPOHMUKHICTH Ta €JIEKTPONpPOBIIHICTh  JieNeKTpukiB. (Di3MyHa CyTh
€JIEKTPOTPOBITHOCTI Ai€NEKTPHUKIB.

6. IloBepxHeBa i 00’€MHa €IEKTPONIPOBIMHICTE. BIuMB pi3HUX (akTOpiB HA ENEKTPOIPOBIIHICTS.

7. HienextpuyHi BTpatu. PizuyHa CyTh AI€TEKTPUIHUX BTpaT.

8. EnektporexHidHA MOJEINb AieJEeKTPUKA 3 BTpaTaMH. THITH IieTeKTPUIHUX BTPAT.

9. [IIpo6iii gienextpuka. Buau npoboro 1 ix GizuuHa cyTb.

10. BB pizHuX i3ndHUX (PAKTOPIB HA EMEKTPUIHY MIIIHICTh JII€IEKTPHKIB.

11. ®i3uko-MexaHiuHI BIACTHBOCTI A1€IEKTPUKIB.

12. Knacudixkaris nienektpukiB. HeopraniuHi TBepAl A1CIEKTPHUKH.
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3aranpHi BigoMocTi nipo nojiMepu. Cmomu. [Tnactmacu. Jlaku 1 kommaynau. Pinki kpucrtanm.

[TpoBigHMKOBI MaTepiau.

14.
15.

®di3uvHa MpUpoJia eNeKTPONpoBiAHOCTI. OCHOBHI €JIEKTPHYHI BJIACTUBOCTI MPOBITHUKIB.
BB Temmeparypw, — IOMIIIOK,  JeQeKTiB  CTPYKTypd  HA  NHUTOMHHA  Omip

MIPOBITHUKIB.

16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.

EnexTpuyHi BIaCTUBOCTI METaIeBUX ILTIBOK.

Kiacudikarrist mpoBiTHUKOBUX MaTepiaiB.

Bimeranu. CrutaBu BHCOKOTO OIIODPY.

TyromiaBki MaTepiaiy.

Hannposigauku. MarHiTHI Matepiaim.

®di3u4Ha MpUPoJIa MarHeTU3MY. 3arajibHi BIZIOMOCTI PO MarHiTHI BJACTUBOCTI MaTepialliB.
Knacudikamis MarHiTHUX MatepiajiB i 06JacTi iX 3aCTOCYBaHHS.

MarniTom’siki MaTepiaiu, iX OCHOBHI XapaKTEPUCTHUKH.

Hwu3pK04acTOTHI MardHiTOM SIKi MaTepiam.

BucokodacToTHI Mar"iTHi MaTepiaJii: MarHiTOAiE€ICKTPUKHA, MarHiTOM Kl (pepuTH.
HaniBnpoBigHUKOBI Marepiany. Knacudixaris HaIMiBIPOBITHUKOBUX

Marepiaiis.

27.
28.
29.
30.

O 001N DN WWNE

30HHA CTPYKTYypa HaIiBIPOBITHUKIB.

BiacHi i1 1OMIIIKOBI HAITIBIPOBITHHUKH.

Jonopwu i akienrropu. OCHOBHI 1 HEOCHOBHI HOCIT 3apsTy.
[Iponecu renepartii i pekomMOiHaIlii HOCIiB.

3. OcHOBHM MeTpOJIOrii Ta eJIeKTPUYHHUX BUMiPIOBAHb

. 3arajpHi MUTaHHS BUMIPIOBAaHb €IEKTPUYHUX BeWYrH. OCHOBHI MUTAaHHS Ta BU3HAUCHHS.
. OcHOBHI nUTaHHA cepTU]iKalii.

. Knacudikamist Ta OCHOBHI XapakTepUCTUKH 3ac00iB BUMIPIOBAJILHOT TEXHIKH.

. Knmacu TouHOCTI 3aC001B BUMIpIOBAJIbHOI TEXHIKH.

. Kimacudikartist moxu0ox.

. MeToau oLiHKK NOXHOOK MPSIMHUX Ta ONOCEPEIKOBAHMX BUMIPIOBAHb.

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

. MarHiToenekTpuuHi aMrnepMeTpu Ta BOJIbTMETPH.

. OMMeTpH 3 MOCTIJOBHOO Ta MapajeIbHOK CXeMaMH.

. JlJorometpu. Cxema OMMETpPY Ha OCHOBI JIOTOMETDY.

10. Merommerpu.

11. MarHiToeneKkTpryuHi BUMIPIOBAJIbHI MPUIIAJH 3 IEPEeTBOPIOBAYaMU: BUIIPSIMHI aMIIepMETpH Ta
BOJIETMETPH.

12. TepMoeneKTpU4HI MpUIaIu.

13. EnextpomarniTHi npuiragu. Konctpykmis ta npuHiun aii. PiBHIHHS mkamyi. AmMmepMmerpH i
BOJIbTMETPH. 3aXUCT BiJ] 30BHIIIHIX MarHiTHUX TOJIB.

14. Enextpoaunamiuni npunaau. KoHcTpykiis Ta npuHIuUN 1ii. AMIOEpMETpH Ta BOJIBTMETPH.

15. Enextpoannamiuni BatMeTpu. CxeMH BKJIIOUEHHS. BUMIpIOBaHHS MOTYXHOCTI Y TpH(azHOMY
JAHIO31.

16. [nayKIiitHUiA TYHUIBHUK €IEKTPUYHOI €Heprii 3SMiHHOTO CTPyMY.

17. BumiproBaibHi TpaHC(POPMATOPH CTPYMY Ta HaIlPYyTH.

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

19. Lludposuit vacroromip. BumiproBaHHs 4acTOTH, EPIOAY, CIIBBITHOLIEHHS YacTOT.

20. Enexrponnuii ocuunorpad. [punuun nii. CTpykrypHa cxema. BumiproBaHHs 3a 10IOMOT0I0
€JIEKTPOHHOTO ocIuiorpada.

21. OgunHapHi MocTy nocTiiiHOrO cTpyMy. Cxema. [lpunimn aii. [ToxuOku BUMiproBaHHS.

4. EnexTpuuHi anapartu
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1. ®yskmii EIEKTPUIHUX araparis. KoHTtakTHUiI Ta HaITiBIPOBITHUKOBUH
KOMyTalliiHi eneMenTd. Cxemu komyTarlii B oqHo(a3HuX Ta Tpruda3HUX KoJax.

2. OcCHOBHI  KOjla  €JIEKTPUYHOro  amapara: TOJOBHE  KOJO,  JONOMDXKHE  KOJIO,
KOJIO KepyBaHHSI.

3. Ilomroc Ta mopT KOMyTaliHOTO anapara.

4. KoHTakTH ENeKTPUYHMUX arapariB: TOJOBHUN KOHTAKT, AYTOracHUI KOHTAKT, JOTOMIKHUN
KOHTAKT, KOHTAKT K€PyBaHHsL.

5. HyroracHi cucremu. MaruitHe nyTTs. Kputnuni crpymu.

6. Tepminamm EICKTPUIHHUX araparis. Pi3p00BI1 Ta 6e3pi3p00Bi TEepMiHAJIH.
[TipcuHroBi TepMmiHaIH.

7. AKTyaropw eJEKTpUYHHMX amnapariB. EJeKkTpomarHiTH Ta €JIEKTPOMArHiTHI aKTyaTOPH.
[Tonsspu3oBaHi Ta HEMOJSAPU30BAHI EIEKTPOMArHITHI akKTyaropu. MoHOCTaOUIbHI Ta OicTabuTbHI
aktyatopu. [ITneBmMaTnyni aktyaropu. [IpyKMHHO-MOTOpPHI aKTyaTOpH.

8. VY3arampHeHa CTPYKTypa MOJIOCY KOMYTAIIHHOTO anapara.

9. TenneHuii puHKY €JIEKTPUYHUX arapaTib.

10. Knacudikamis e1eKTpHIHUX araparis.

11. Enextpobe3mneka: cuCTeMa 3aXUCTY BiJl 3TyOHOT JIii eleKTpUYHOI eHeprii.

12. Omip Ta iMieanc Tisa JOAMHA. BrumB cTpyMy Ta gacy Horo aii Ha opraHi3M JIIOJUHH.

13. V3emieHHs Ta HOro poJib B CUCTEMI 3aXHCTY Bijl ypaK€HHS €JIEKTPUUYHUM CTPYMOM.

14. Knacudikamis cucteM 3aXUCHOTO Y3EMJICHHS.

15. 3axucHi BIacTUBOCTI Ta 3aXUIIEHICTh eIeKTpuYHOi amapatiB. Koau IP.

16. Knacudikamis BUMOT 10 €JIEKTPUYHUX anapaTis.

17. Bumoru 11010 0€31e4YHOCTI eJICKTPUIHUX aIrapaTiB.

18. 3aranpHi eKCIUTyaTaIliifHI BAMOTH JI0 €JICKTPUYHUX araparis.

19. HopmanpHi Ta HEHOpMaIbHI YMOBU POOOTH €IEKTPUYHHX arlapaTiB.

20. CtpyMu KOPOTKHX 3aMHKaHb y KOJIaX 3 €JICKTPUYHUMH arlapaTaMH.

21. HarpiBaHHs eJ1eKTPUYHUX anapaTiB y HOPMaJIbHUX YMOBaxX poOOTH.

22. HarpiBaHHSI CTpyMOITPOBO/IIB IPU KOPOTKHUX 3aMHUKAHHSX.

23. Iurerpanu J[>xoyns anapaTiB 3axucTy. Po3paxyHok iHTerpanis Jxoys.

24. Tlo3HaueHHs €NEKTPUYHUX arapariB Ta IHIIUX €JIEMEHTIB eNEeKTPUYHHUX KiT B EJIEKTPUIHHUX
cxemax.

25. MapkyBaHHs TEpMiHATIB €JICKTPUIHUX aNapaTiB Ta CYMDKHHUX TPUITAIIIB.

26. KonbopoBe KoayBaHHs Ta MapKyBaHHS B €JIEKTPUUHUX araparax, KOMIUIEKTHUX HPUCTPOSIX Ta
CYMDKHUX NpUIIaJax.

27. 3anoOiKHUKY JUIsS 3aXUCTY MEPEK HU3bKOI HalpyTH.

28. Komyrariiiai anapaTi HU3bKOi HAPYTH 3 PYYHUM KEPYBaHHSIM.

29. BinMukadi HU3bKO1 HAIIPYT'H IPOMHCIOBOTO MPU3HAUEHHS.

30. Bimmukadi Juis 3aXHCTy BiJl HAACTPYMIB y MOOYTOBUX Ta aHAIOTIYHHUX €JIEKTPOYCTAHOBKAX.

31. BingMukadi HU3bKOI HaNIPYTH, KEPOBaHI pI3HUIIEBUMU CTPYMaMHU.

32. Konraktopu Ta myckaui [yisi eeKTpOOOIaTHAHHS B MEPEXKax HUIBKUX HATIPYT.

33. AmapaTu ki1 kepyBaHHs. Pi3HOBUIM Ta XapaKTEePUCTHUKH.

34. EnextrpomarHitHi pene. Pi3HOBHIN Ta XapaKTEPUCTUKH.

35. IIpomucnosi 3’eaHyBadi Ta 3’ €JHYBAIbHI IPUCTPO].

36. Bumwukaui Ta 3’€qHyBaui MOOYTOBOTO 3aCTOCYBaHHS.

37. Binmukaui s Mepex cepefHiX Hampyr. MacisHi, MajoMmacisiHi, elerasoBi Ta BaKyyMHIi
BIIMHUKAYI.

38. Po3’ennyBauvi Ta mepemMuKaui y3eMJICHHS I MEPEX CepeHIX HaIpPYT.

39. 3amoOiKHUKY TSI 3aXUCTY MEPEK CepeHIX HAIpPYT.

40. Bumukaui-po3’eqHyBadi Ta KoMOiHari1 13 3aro0KHUKaMU JUISL MEpEx
CepeHIX HaIpyT.

41. KouTakTopu /Uis €JIeKTpooOIaJHAHHS B MEpEXax CepeHIX HampyT.
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42. Bigmukadi s MEpek BUCOKMX Hampyr. MacisiHi, MajoMacisiHi, MOBITPsHI, €Jiera3oBi Ta
BaKyyMHi BiIMHKaui.

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

44. PosnogineHi mpucTpoi HU3bKOI Hanpyru. [loOymoBa po3MOALIBHUX —MPUCTPOIB IS
EJIEKTPOINPUKMAaYIB PI3HUX KaTETOPiil.

45. PoznoaiiabHi MPUCTPOT cepeTHBOI HAIPYTH B pajlialbHUX Ta KUTBLIEBUX MEpExkKax.

46. Enera3oBi po3moaisibHI IPUCTPOI TSI MEPEK CEPEAHIX HATIPYT.

47. PosnoninbHi mpucTpoi BUcOKOi Hampyru. Cucrema aox muH. Komyramiiai momymi s
CHCTEMH J[BOX IIIWH.

48. BHCOKOBOJBTHI €JIera3oBi KOMYTAlliifHI MOMYJi Ui TiOpUIHUX pPO3MOIUIBHUX MPHUCTPOIB
30BHIIIHHOTO BCTAHOBJICHHSI.

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

50. Tpancdhopmaropu CTpyMmy sl PO3MOIUIBHUX TPHUCTPOIB HU3BKOI, CEPEIHBOI Ta BUCOKOI
HaTpyTH.

51. Tpancdopmaropu HaNPYTH I PO3MOAUTBHUX MIPUCTPOIB CEPEIHBOT Ta BUCOKOT HATIPYTH.

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 vactuau E-PC Ta iX B3aeMois 3 €IEKTPUIYHUMHU YaCTHHAMM.
CrpymorpuiiMadi pyXxoMoro CKIay.
Enextpuuni anapaty 3aXucTy Bij epeHanpyr KOHTAaKTHOI MEpexi.
Tsarosi geurynu E-PC. Bumoru, KOHCTpyKIIisl B3a€MOIIS 3 €€KTPO0OIaAHAHHSIM.
E-PC nocriiinoro ctpymy.
CxeMu CHIIOBOTO €JIEKTPOOOIIaIHAHHS.
0. EnemMeHTH TATrOBOTo eNeKTPONPUBOLY.
1. Cucremu kepyBaHHS.
12. E-PC 3minHOTO cTpyMmYy.
13. Tsrosi Tpanchopmaropu E-PC. OcHOBHI XapaKTepUCTUKH, YIIAIITYBaHHS, BAMOTH Ta B3aEMOIIS
3 eJIeKTPOOOIaTHAHHSM.
14. E-PC 3wminHoro crtpymy. CxemMu cuioBoro enektpooOiaaHaHHA. EnemMeHTH Tsirosoro
€JIEKTPOIPUBO/Y.
15. Cucremu enextpuyHoro raibMmyBanHsl E-PC Ta iioro o0nanHanHs

RBOooo~NoOwNE

6. OCHOBM €JICKTPUYHOI TATH

[TocTanoBKa 3ajaui o KepyeMoMy pyci noiza.

Pexxnmu pyxy noizna.

OcHOBHI 33124l TATOBUX PO3PaXyHKIB.

OcHOBHE piBHSHHS pyXy Moi3/a.

OCHOBHUI1 3aKOH TSTH.

Cunu firo4i Ha IOTAT.

Ob6epTarouiii MOMEHT TATOBUX JABUTYHIB, BHYTPIIIHI Ta 30BHIIIHI CUJIH.
MexaHi3M yTBOPEHHSI CHIIM TSTH 1 IOCTYIIOBOTO PyXy MOi3/a.
XapaKTepUCTUKHU CLETTHUX CHJI Tpu TArd. CUIIM B3a€MO/IiT KoJieca Ta peiiKu y MICTI KOHTAKTY.
10 3axoau 110 MOJIIIIIEHHIO ciienTHuX BiractuBocteil E-PC.

11. Tsarosi xapakrepuctuku E-PC.

12. Oco6auBOCTI TATOBUX BIACTUBOCTEH €JIEKTPOBO3IB.

CoNoOR~wWNE



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

RBoOoo~NORwNE

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 3MEeHIIeHHIo 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.

Enepreruuni BUTpaTu Ha pyXx moi3aiB. MeToauku po3paxyHKy BUTpat enekrpoeHeprii E-PC.

7. TsaroBi miacTanuii Ta KOHTAKTHI MepekKi

CrpykTypHa cxema TAroBoi mifcTaHIil mocrinoro ctpymy ( 3,3 kB)
CTpykTypHa cxema OMOpPHOI TSAroBOi MiJCTaHIl 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 nmoctiiiHOro ctpymy (mpuHOMN racinas ayru). [IpuHnmmnosa cxema.
Po3'eqnyBaui

KoHCTpyKTHBHE BUKOHAHHS TATOBOT IMiICTAHIIIT TOCTIHHOTO cTpyMy 3,3 kB
Tpancdopmarop ctpymy

Tpanchopmaropu Hanpyru

Po3paxyHOk cTpyMiB K.3.

Bubip xomyTraniiiHoi anaparypu

HoBi Tunu TroBux miactaniii ( 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 npucTpoi

Jertani i CTpyHHU AJIs KPIIJIEHHS POBO/IIB KOHTAKTHOI Mi/IBICKH
Krnacudikaiiist mpocTux KOHTAKTHUX M1ABICOK

AHKepyBaHHSM IIPOBO/JIIB

Knacudikarist

KOHTaKTHUX IiJIBICOK (3a cITOcOOOM MiIBIITyBaHHS)

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

Knacudikaiiist 1aHIIFOrOBUX KOHTaKTHHX M1/IBICOK (32 CTOCOOOM HATATY )
BusHaueHHs po3paxyHKOBUX HAaBAaHTAXEHb, 1110 JIIIOTh HA JPOTH
Po3paxyHOK BiJIbHO MMiIBIIIIEHUX TTPOBO/IIB

BuBeneHHs piBHSIHHS IPOBUCAHHS THYYKOT HUTKU

PiBHSIHHS TOBXMHU ITPOBECHHS B MPOJIHOTI

PiBHsAHHS cTaHy ITPOBOY

CrniocoOu BupillIeHHS PIBHSHHS CTaHy

BuGip BuXiHOTO pexuMy

40
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8. Moje/il0OBaHHS eJIEKTPOMEXAHIYHUX CHCTEM.

1.
2.

3aranpHi MPUHIUIN MOJICITFOBAHHS €IEKTPOMEXaHIYHUX CHCTEM
MopentoBaHHS ~ €JICKTPOMEXaHIYHOT  CHCTEMHM IEPETBOPEHHS  €Heprii  JIHIMHOTO

MepeTBOpPrOBava eHeprii

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 ABUTYHA MOCTIHHOTO CTPYMY

VY3arajgpbHeHa MaTeMaTHYHA MOJIE)Ib ACHHXPOHHOTO TSTOBOTO JIBUTYHA

VY3arajbHeHa MaTeMaTUYHA MOJIE]Ib CHHXPOHHOTO TSTOBOTO JIBUTYHA

Metoau MOJENOBaHHS €JICKTPOMArHITHOTO MOJIST €JICKTPOMEXaHIYHUX TePETBOPIOBAUIB

Metoa MarHiTHOro KoJa

Metox CKiHYEeHHUX €JIEeMEHTIB

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

MoentoBaHHs HaIiBIIPOBITHUKOBUX I1€PETBOPIOBAYIB HAIIPYTH.
MopenoBaHHS HaIliBIIPOBITHUKOBOTO ITEPETBOPIOBAaYA YACTOTH
MopentoBaHHS HAIMBIPOBIITHUKOBUX MPUCTPOIB TATOBUX ITiICTAHIIIHA
MopenoBaHHs eIEMEHTIB MEXaHIYHOT CHCTEMH.

3aranbHi NIPUHLIUIIN MOJAETIOBAHHS MEXaHIYHUX CUCTEM

MopentoBaHHs eKiNa)KHOI YaCTUHH JIOKOMOTHBY

MoentoBaHHs TATOBOIO MPUBOLY PYyXOMOI'O CKIIAJy.

OCHOBHI PUMYIICHHS TIPU TOCIIKEHH] eJIeKTPUIHUX MAIIIVH.
[IpencraBneHHs 3MIHHUX BEIMYHUH y3araJlbHEHUMH IPOCTOPOBUMH BEKTOPAMHU.
Mertox nepeTBOpEHHsI KOOPAMHAT.

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

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.
MonentoBaHHs aCHHXPOHHHMX MAIlIMH 3 YpaxyBaHHSIM BUXPOBUX CTPYMIB Ta HACHUYCHHS

MarHiTHOI CHCTEMH.

32
33
34
35

Judepenuiiini piBHSIHHS CHHXPOHHOT MalllnHU y ()a30Bii cUCTEM1 KOOPIHUHAT.
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] €JIeKTPOMAIIMHOOY/ Ty BaHHSI.
OCHOBHI MOHATTA TEXHOJIOTI{ enekTpoMamnHoOy ryBaHHs. Tunu BUpoOHULTB. CTpyKTYpa

€JIEKTPOMAIIMHOOY 1IBHOTO BUPOOHHUIITBA.

3.

No ok

OcunogHi nonoxennss €CK/l. Ocnosni nonoxenns €CT/. bazyBanus neraneit. [Ipunycku.
BupoOHHIITBO €1EKTPUYHUX MaIIuH

Marepianu, K1 BAKOPHCTOBYIOTHCS B €JIEKTPOMAITMHOOYIyBaHHI.

3araibHi BIIOMOCTI IIPO OTPUMAaHHS 3arOTiBOK.

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

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

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

10. BuroToBneHHS MOTIOCHUX KOTYIIOK. BUTOTOBJICHHS CTATOPHUX KOTYIIIOK.

11. CkiamanHs Ta BUIPOOYBaHHS €ICKTPUYHUX MaITHH.

12. BupoOHHUIITBO pyXOMOTO CKIIaIYy.

13. CxiamanbHe BUPOOHHUIITBO MarHiTHUX CHCTEM Ta SKOPIB MAaIlMH TOCTIHHOTO CTPyMmy i
CTaTOpiB Ta POTOPIB MAILINH 3MIHHOTO CTPyMY.

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

15. BupoOHHUTBO €IEKTPUYHHUX araparis

16. Oco0aMBOCTI TEXHOJIOTIi BUTOTOBJICHHS SJICKTPUYHHUX araparTiB Ta TpaHCHOPMATOPIB.

17. 3aranpHi BinomocTi rpo BupoOuunrso E-PC.

18. 3aranpHi BIZOMOCTI TMPO BHPOOHHUIITBO OCHOBHHUX BY3JIiB MEXaHIYHOI YacCTHUHHU
EIIEKTPOPYXOMOTO CKIIATY.

19. 3aranpHi BiIOMOCTi Ta OCHOBHI €Tany BUPOOHULITBA EIEKTPOPYXOMOTO CKIIaLYy.

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. CxnafaHHS TEXHOJIOTIYHOTO MPOIIECY MITaMITyBaHHS KOJIEKTOPHUX IJIACTHH Ta 130JSIIHHIX
MIPOKJIAJIOK JIBUTYHA MTOCTIHHOTO CTPYyMY

25. TexHooris 3arajibHOTO CKJIaJaHHS KOJIEKTOPA.

26. TexHOJOTris BUTOTOBJICHHS KOJICKTOPIB Ha IUIACTMACH.

27. TexHOJIOriA BUTOTOBJIEHHS KOHTAKTHUX Ki€elb.

28. BurotoBlieHHs 1 YKJIaJaHHSI OOMOTOK 3 KPYTJIOTO ITPOBO/Y.

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

30. BuroroBieHHs 1 yKJIaJaHHS Ma0JIOHHUX Ta CTPUKHEBUX BUCOKOBOJIBTHUX OOMOTOK.

31. BuroroBiieHHS 1 yKIaJaHHS CTPUIKHEBUX OOMOTOK POTOPiB aCHHXPOHHUX JIBUTYHIB.

32. CknagaHHs TEXHOJOTIYHOTO MPOIECY BUTOTOBICHHSI OOMOTOK TOJIOCIB.

33. CkiagaHHs TEXHOJIOTIYHOTO MTPOIIECY BUTOTOBJICHHS KOPOTKO3aMKHEHUX 0OMOTOK POTOPIB.

34. TexHomoris By3JI0BOTO Ta 3arajJbHOTO CKJIAJaHHS €NEKTPHUYHUX MAIIUH.

35. CxiajaHHs TEXHOJOTIYHOTO MpoIiecy OamaHCyBaHHS POTOPa aCHHXPOHHOTO JIBUTYHA.

36. Mertoau moornepariitHoro KOHTPOIIO eNEKTPUYHUX MAIITHH.

10. EnexTpuyHi MaluMHu
[Ipu3navenHs 1 6yoBa TpaHCPOpMATOPIB, 3arajibH1 BIJOMOCTI PO HUX.
[TpuHun 1ii 1 OCHOBHI BEJIMYMHY, 110 XapaKTepU3yIOTh poOOTy TpaHchopmaropa.
PiBHsiHHS HanpyT B 0OMOTKax Tpancdopmaropa.
PiBusnus MPC 1 ctpymiB 0OMOTOK TpaHcgopmaropa.
Bexropna niarpama tpancdopmaropa.
Enepreruuna niarpama tpanchopmartopa i iforo KK/I.
3BeneHuit TpanchopMaTop: BUSHAYCHHS, HEOOX1THICTh 3BEJICHHS, YMOBH 3BE/ICHHSI.
Cxewma 3amimeHHs TpaHcopmaTopa i pi3MUHHIA CEHC i eTeMEHTIB.
BusnauenHs mapamertpiB TpaHcdopMmaTopa 1 HOro CXeMHu 3aMilIeHHS 32 JaHUMH JIOCIHITy
HEpOoOOUYOro Xo1y.
10. BusnaueHHs mapaMeTpiB TpaHchopMaTopa i HOTO CXeMH 3aMillleHHs 3a JaHUMHU JOCIHiTy
KOPOTKOT'O 3aMHUKaHHS.
11. Pexxum HaBaHTaXEHHS 1 po0OOUl XapaKTEPUCTHKHU TpaHCHopMaTopa.
12. 3mina Hanpyru TpaHcopmMaTopa Ta MOTO 30BHILIHS XapaKTePUCTHKA.
13. PospaxynkoBa xapaktepuctrka KK]I tpancdopmaropa.

CoNoR~LNE
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14. Bynora Tpudazaux TpaHchopMaTopiB i CXeMU 3'€THaHHS IXHIX 0OMOTOK.

15. TloHATTs po TpynH 3'€JHAHL OOMOTOK TpaHC(HOPMATOPIB.

16. BynoBa mMammHu IOCTIMHOTO CTPYMY 1 MPU3HAYCHHSI €JIEMEHTIB 11 KOHCTPYKITii.

17. Otpumanus EPC B 0OMOTIII SIKOpSI MAIlIMHHA MTOCTIHHOTO CTPyMY.

18. OrpumaHHS €IEeKTPOMArHiTHOTO MOMEHTY MAaIllMHU MTOCTIHHOTO CTPyMYy.

19. I'eneparopHuii pexxum poOOTH MAIIMHM TOCTIHHOTO CTpyMy, €JEKTpUYHA CXema
3aMIiIICHHS, PIBHSHHS HAIIPYyT Ta 00epTaTbHUX MOMEHTIB.

20. JIBuryHHMI pexXHM pOOOTH MAIIMHU MOCTIHHOTO CTPYMY, €IEKTPHYHA CXeMa 3aMilleHHS,
PIBHSIHHS HaIpyr Ta 00epTAIIBHUX MOMEHTIB.

21. TlotyxHocTi, Brpatu notyxHocTi 1 KK/ MammH noctiiHOro cTpyMmy.

22. Cnocobu 30yKeHHSI MAIlIMHK ITOCTIHHOTO CTPYMY, YMOBHI MO3HAYCHHS.

23. XapaKTepHCTUKU TeHEepaTopa MOCTIHHOTO CTPYMY 3 HE3aJICKHUM 30y IKSHHSM.

24. YmMoBH caM030y/DKEHHSI TE€HEpaTopa MOCTIHHOTO CTPYMY 3 IMapajieibHUM 30y KEHHSIM 1
HO0T0 XapaKTEPUCTHUKHU.

25. Tlpobnemu mycky i cnocoOu MycKy JBUTYHIB MOCTIHHOTO CTPyMY.

26. EnexTpoMexaHiyHa XapaKTEPUCTHKA JBUTYHIB OCTIHHOTO CTPyMY.

27. MexaHiyHa XapaKTepUCTUKA ABUTYHIB MOCTIHHOTO CTPyMY.

28. MoMeHTHa XapaKTEePUCTHKA IBUTYHIB TIOCTIHOTO CTPyMYy.

29. Po0oui xapaKTepUCTUKHU JABUTYHIB OCTIHHOTO CTPYMY.

30. Cnocib peryroBaHHs YaCTOTH OOEPTaHHS ABUTYHIB MIOCTIHHOTO CTPYyMY LUIIXOM BBEICHHS
peocTara 10 Koja SKopsl.

31. Cnoci6 perymoBaHHS YacTOTH OOEpPTaHHSA MABHTYHIB IIOCTIHHOTO CTPyMy IIISXOM
3MIHIOBaHHS MiABEICHOT HAPYTH.

32. Cnoci06 perymoBaHHS YacTOTH OOEpPTaHHSA MIBHTYHIB IIOCTIHHOTO CTPyMy IIISXOM
3MIHIOBaHHS TOKY 30y IXKEHHSI.

33. CnocoOu ranbMyBaHHS JBUTYHIB ITOCTIHHOTO CTPyMY.

34. KoHcTpykuis 1 npuHUIMN 11T TpUpa3HUX aCHHXPOHHUX JIBUTYHIB.

35. PiBHSHHA Hampyr TpUQa3zHIUX ACHHXPOHHUX JBUTYHIB.

36. PiBusHHa MPC i cTpyMiB Tpu(a3HUX aCHHXPOHHUX JIBUTYHIB.

37. Cxema 3amimeHHs Tpu(a3HUX aCHHXPOHHHX JIBUTYHIB.

38. IloTyXHOCTI Ta BTpaTH NOTY>KHOCTI B TPHU(a3HUX ACHHXPOHHUX JBUTYHIB.

39. MexaHi4Ha XapaKTepUCTHKA aCHHXPOHHOTO JIBUTYHA.

40. Ilpouec mycKy aCHHXpPOHHOI'O IBUT'YHA, MPOOJIEMH Ta CIIOCOOH ITyCKY.

41. Poboui XapakTepuCTUKU TpU(Pa3HUX ACHHXPOHHUX JIBUTYHIB.

42. PerymoBaHHS 4aCTOTH 00€pTaHHS aCHHXPOHHOIO IBUT'YHA BBEJIEHHSIM JI0JJATKOBOT'O OTOPY
70 KOJIa pOoTOpa.

43. PerymioBaHHS 4YacTOTH OOEpTaHHS AaCHMHXPOHHOIO JABHMIYHa 3MIHIOBAaHHSM IiJIBEJECHOT
HaTpyTH.

44. PerymoBaHHS 4aCTOTH OOEpTaHHS aCHHXPOHHOTO JIBUTYHA 3MIHOO KUJTBKOCTI Map IMOJIIOCIB.

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

46. CnocoOu rabMyBaHHS aCHHXPOHHHX JIBUTYHIB.

47. KoHCTpyKIis 1 NPUHLIKN Jii CHHXPOHHHUX MAIIHH.

48. PiBHSHHS HampyT Ta BEKTOpPHA JliarpamMa HEsIBHOITOJIIOCHOTO CHHXPOHHOTO TeHepaTopa.

49. PiBHSHHS HampyT Ta BEKTOpPHA Jllarpama SIBHOIIOJIIOCHOTO CHHXPOHHOT'O TeHepaTopa.

50. XapakTepucTrka HEpoOOYIOro X0y CHHXPOHHOTO TeHepaTopa.

51. XapakTepucTHKa KOPOTKOTI'O 3aMUKaHHS CHHXPOHHOT'O T€HEepaTopa.

52. TlotyxHocTi, Brpatu noTyx)HocTi i KKJ] cHHXpoHHOT ManiHH.

53. EnexTpoMarHiTHui MOMEHT CHHXPOHHOI MAaIllMHU 1 PIBHSHHS MOMEHTIB B PI3HUX PEeXHMAX
poboTH.

54. Po6oTa CHHXPOHHOTO TeHepaTopa NPy aBTOHOMHOMY HaBaHTaXEHHI.

55. [IpobreMu mycky Ta CnocoOu MyCKy CHHXPOHHOTO JIBUTYHA.
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56. PiBHsSHHS HampyT 1 BEKTOPHA JllarpaMa CHHXPOHHOTO JIBUTYHA.

57. MexaniyHa Ta poOo4i XapaKTepUCTUKN CHHXPOHHOTO JIBUTYHA.

58. CnocoOu peryroBaHHS 4acTOTH OOepTaHHSI.

59. CnocoOu ranbMyBaHHS CHHXPOHHHX JIBUTYHIB.

60. OnHomapoBi Ta JBOIIAPOBI OOMOTKH MAIIMH 3MIHHOTO CTPYMY.

61. OO6MOTKH 3 TPOOOBOIO 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 cTaropa MallMHH 3MIHHOTO CTPYyMY: TapMOHIWHHMHA CKJIaJ pPO3MOILTY
marHiTHOI iHaykuii, EPC mnposinnuka, EPC cekuii, ckopouenns kpoky, EPC cekuiiinoi rpymwu,
posnoxaineras ooMmotku, EPC ¢a3znoi o0MoTKH.

65. Tperi rapmoniitai EPC Tta kpathi TppoM. 3yOrieBi rapmoniiini EPC, ckic mas3is.

66. MPC oOMOTKH cTaTtopa €JIeKTPUYHMX MAIIMH 3MIHHOTO CTpyMy: YMoBH aHami3zy, MPC
3ocepemxeroi 00MoTku, MPC posnoainenoi gasnoi oomotku, MPC nBomapoBoi 0OMOTKH.

67. T'onoOBHI 1HIYKTUBHI OMOPH PO3MOAIIEHUX OOMOTOK MalllH 3MIHHOTO CTpyMy. [HAyKTHUBHI
OTIOPH PO3CISTHHS PO3MOAITICHUX 0OMOTOK MAIlIMH 3MIHHOTO CTPyMY.

68. MarHiTHU pO3paxyHOK €NEeKTPUYHUX MAIUH.

69. MarHiTHU# po3paxyHOK TpaHChopMaTopa.

70. Peaxuist sKOpsi HESIBHOIIOIIOCHOI CHHXPOHHOI MAIIUHU.

71. Peaxiist sKOps SBHOTIOJIFOCHOI CHHXPOHHOI MaIlIWHH.

72. 3acTtocyBaHHS BEKTOPHHUX Jiarpam JUisl aHATi3y yCTaJeHUX PEXUMIB CHHXPOHHUX MAIIHH:
niarpama Ilotee, niarpama bionnens, neperBopena niarpama EPC.

73. Peaxiist sKopsi MallIMHU TOCTIHHOTO CTPYMY. 3aco0u OOPOTHOU 3 PEAKIIIED SIKOPS.

74. KomyTallis MalivH IMOCTIHHOTO CTPyMYy.

75. IlapanenbHa poOoTa TpaHCc(hOPMATOPIB: YMOBH IMiIKJIFOUEHHS, BUMIaJIKU HEBUKOHAHHS YMOB.

76. IlapanenbHa poOOTa CHHXPOHHOTO I'€HEpaTOpa 3 MEPEKer0 OE3KIHEUHOT OTYKHOCTI: YMOBH
H1AKIIOYEHHS, TOPSII0K CHHXPOHI3allii, peryIIoBaHHS aKTUBHOI IOTY>KHOCTI, KYTOB1 XapaKTEepUCTHKH.

77. IlapanenbHa poOOTa CHHXPOHHOTO TeHEpaTopa 3 MEpEeXer Oe3KIHEYHOI MOTYKHOCTI:
peryJItoBaHHS peakTHUBHOI NOTYkHOCTI, U-10/1i0H1 XapaKTepUCTUKH.

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

79. Komyrallist MammiH MOCTiHHOTO CTPYMY: IPUYHHH ICKPiHHS, OCHOBHE PIBHSHHS KOMYTAIlii.

80. Knacuuyna Teopis komyTanii (KOMyTalisi omopoMm), piBHAHHS KomyTauii omopom, EPC
KOMYTYIOUO]1 CEKIIii.

81. 3acobu mominmieHHs KOMYyTaIlii.

11. KoHcTpylOBaHHS eJIeKTPHYHUX MAILIUH

1. Kunacudikamis enekTpUuHUX MaIIUH 10 30BHIMIHIX (aKTopax, sKi BU3HAYAIOTh Il
KOHCTPYKIIIIO.

2. Knacudikamist cucteM BEHTHIIAIIT €CKTPUIHAX MAIIIHH.

3. CxemM BEHTWJIALIT eJIEKTPUYHUX MAIIUH.

4. Bwu3HaueHHS BIUTMBY Ha KOHCTPYKIIIO €IEKTPUIHUX MAIIWH CTYIEHS 3aXUCTY, CIIOCO0y ii
OXOJIO/PKEHHS Ta MOHTAXY.

5. Kunacudixkaris Ta KOHCTPYKIIisl CTAHUH P13HUX THIIIB.

6. IlpusHaueHHs 1 kiacudikalisi KOPIYCIB €IEKTPUYHUX MAIIMH 3MIHHOTO CTpPYyMY.
KoHcTpykiiist Hepo3'eMHUX KOPITYCiB.

7. KoHcTpykKuis po3'eMHUX KOPITYCIB.

8. Konctpykuis oceps i3 30BHIIHIM giamMmeTpoM 10 990 Mm.

9. KoHcTpykuis ocepis 13 30BHIIIHIM AiaMeTpoM moHag 990 mMm.

10. KoncTpyKilist ocepisi TOJIOBHOTO TIOJOCAa MAIIIMH IMTOCTIHHOTO CTPyMY.

11. KoHcTpyKIis ocepst 10JaTKOBOTO MOII0CAa MAIIUH MOCTIHHOTO CTPYMY.

12. KoHCTpyKIIisl TOJIOCIB CHHXPOHHOI MallTUHHU.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

Buay Ta KOHCTPYKITist KOPITYCY POTOpa CHHXPOHHUX MAIlUH.
[Tpu3HAYEHHS 1 TUITH MMOJFOCHIX 0OMOTOK MAITMH IMOCTIIHOTO CTPyMYy.
KoHcTpykiiist 0OMOTOK, 110 BUTOTOBIISIOTH 3 130JIbOBAHOTO TIPOBO/TY.
KoHcTpykiiist 0OMOTOK, 1[0 BUTOTOBJISIOTH 3 TOJI0i MITHOT ITUHY (CMYTH).
KoHcTpykiiist KomMneHcariiHoi 0OMOTKH MAaIllMH IMOCTIHHOTO CTPYMY.
KoHcTpyKItist MiJIIUITHUKOBHX IIIHUTIB.

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

KoHcTpyKIlist 0CTOBY TpaBepcH 1 criocoOu ii KpiruIeHHs.

KoHcTpykuis niiTKoBUX OpakeTiB (MajibliB).

Tunu 1 KOHCTPYKITiSA NI TKOTPUMAYiB.

Ban, mpusHaueHHs 1 BAMOTH, IO TIPEI SBIISIOTHCAL.

Konctpykiist ocepasi poTopa i3 30BHIIIHIM JiaMeTpoMm 110 990 mm.
Konctpykuis ocepast poTopa i3 30BHIIIHIM AiaMeTpoM moHax 990 M.
KoncTpykiiist 0OMOTKOTpUMaYiB 1 HATUCKHUX (DIIaHIIIB.

KoncTpykuis kopiryca asist ocepst poTopa.

[TiqmUmHUKY KOYeHHS, KOHCTPYKIIiS 1 Kinacudikariis.

[TigmumHUKY KOB3aHHS, KOHCTPYKIIiS 1 KJacuikaris.

KoHcTpykiliss  CTOSKOBUX — MiJIIMITHUKOBUX By3diB. CHCTEMH 3Ma3KH

T AIITUITHUKIB.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

12. TenJioBi, rizpaBJiiuHi Ta aepoaMHAMIYHI NpoLecH B eJIEKTPMYHUX MAIIMHAX
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KoHcTpyKiis 01HOIIAPOBUX Ta ABOLIAPOBUX OOMOTOK CTaTOpA.
KpirmutenHs 1060BUX 4aCTHH OOMOTKH CTaTOpa.
KoncTpykiiis i THITM OOMOTKH SIKOPSI MAIlIMH MOCTIHHOTO CTPyMY.

KoHcTpyKilis 1000BUX YaCTUH OOMOTKH SIKOPSL.

Buay 1 KOHCTpyYKILIisl KOPOTKO3aMKHEHOT 0OMOTKH POTOpa.
Koncrpykuis haznoi o0OMOTKH poTopa.

Criocobu ykiajjaHHs IPOBIAHUKIB B IPSIMOKYTHI Ha3U OCEPst AKOPSL.
KpinnenHast oOMOTKH SIKOpsI B 1a30Biil Ta 1000BUX YaCTUHAX.
KoHcTpyK1ist TOPIIEBOTrO KOJEKTOpA.

KoHcTpyK1Iist apo4HOTO KOJIEKTOpA.
KonexTop 3 6aHIaKHIUMH KUTBLISIMH.
KounekTop 3 miiacTMacoBiM KOPITYCOM.

. KoHTakTH1 KiJIBLS HA IIJ1aCTMACI.

KoHTakTH1 KUIbLISI HA MiKaH130BaH1#A BTYIIII.
KoHTaKTHI KiJbIs Ha 3iplii 3 00JATOBUM KPIIJICHHSM.

45

CTOAKOBHX

KoHnTakTH1 Kib1Is 3 KpIIUIEHHSM Ha rBUHTax. Tema 23. Konekropa Ha muiactmaci.

Knacudikaist Ta KOHCTPYKI[isl KOJEKTOPIB HA IJIACTMACI.
KoHCcTpyKIIist 0CbOBOTO BEHTHIISITOPA.

KoHcTpykuis paaialbHOr0 BEHTHIISATOpA.

KoncTpykiist Bar 6anaHcyBaHHS Ta CIOCOOU iX pO3MILICHHS.

EnemeHnTtapHa cTpyKTypa 1 TiIpaBiiuHi €JIEMEHTH MOTOKY.

PiBHSIHHS HEPO3PUBHOCTI.

Pexxumu nepebiry piauH.

JudepeHnuianbHe piBHAHHSA Nepediry piAuHU.

PiBHsHHS BepHyini 1u1s i1eanbHOT Ta peanbHOl piAuHY.

INinpaBiiuHi onopu TepTs Ta MICLEBI OTIOPH.

Pesynbryrounii rigpaBiiyHuii omip.

Cxutananns exBiBajieHTHUX TipaBiiuHux cxeM (EI'C) enekTpuuHuX MaluH.
IleperBopennst Ta cupomenns EI'C.

Jl>xepena TEIIOBUIIEHHS B €IEKTPUYHIN MaIlIKHI.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
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CriocoOu 0XO0JIOKEHHS ETICKTPUIHUX MaIIHH.

VYerpiit Kona HUpKYJIALii 1 CHOCO0U MepeMillieHHS 0XOJIOJHOTO CepeI0BHILA.
besnocepenne 0X0I0KEHHSI aKTUBHUX YaCTHH ICKTPUYHUX MAIIIVH.

| BeHTUISIIiHUHE pO3paxyHOK €IEKTPUYHUX MAIIUH.

OCHOBHI IPOIIECH TIepeiadl TETUIOTH.

3akoH TeronpoBigHocTI Dyp'e.

KoedimienTn TemonpoBigHOCTI.

JudepenuiaabHe piBHAHHS TETIONPOBIIHOCTI.

OCHOBH pO3paxyHKy TeMIIEpaTypPHHUX IOJIiB.

TemoBi onopwu.

OCHOBHI piBHSIHHSI KOHBEKTUBHOTO ITPOIIECY .

3acrocyBaHHS TEOPil MOAIOHOCTI 10 PO3paXyHKY TEIIOBIIaui KOHBEKIII€IO.
KpurepiliHi piBHSHHS IPH BUMYIIICHIH 1 MPUPOIHIA KOHBEKIIII.

OcHOBHI 33/1a41 TEIUIOBOTO PO3PaXyHKY €JIEKTPHYHOI MAIIMHH.

OCHOBHI METOJIN TEIJIOBOTO PO3PaXyHKY €JIEKTPHUYHOI MAIIUHH.

Merton exBiBasieHTHUX TeruioBux cxem. (ETC).

MerTto KiHIIEBUX €JIEMEHTIB.

TernoBi po3paxyHKH €IeKTPUYHUX MAIIKH IPH CTAIliOHAPHUX TETUIOBUX PEXKUMAaX.
Hecrarionapauii HarpiB B CTaHIAPTHUX PEKUMAX pOOOTH €IEKTPHYHUX MAITUH

13 Excruryaranisi Ta peMOHT eJIeKTPUYHUX MALINH;

©CoNoak~wWNE

10

MOoHTaX eIeKTPUIHHUX MAIIKH 1 TpaHC(HOPMATOPIB.

Opranizailist TEXHIYHOTO 00CIIyTOBYBaHHS €EKTPUYHUX MAIlIKH.

Buay i npuyrHM 3HOMIEHHS eNeKTPHYHUX MamuH. HecripaBHOCTI €NeKTPUYHUX MAaIIHH.
Bubip 3axucTy eneKTpuuHUX MalIiH.

[Iporuo3yBaHHSI TEXHIYHOTO CTaHY €IEKTPUIHUX MAIIHH.

Knacudixkarist peMOHTIB.

MexaHiYHUN PEMOHT 1 PEMOHT OOMOTOK €1eKTPUYHUX MaIIHH.

Oprani3ariist peMOHTY TpaHc(opMaTopiB.

PeMOHT akTHBHHX YacTHUH TpaHC(HOPMATOPIB.

MonepHi3zallis e1eKTpUYHUX MaIIHH

14. BunpoOyBaHH#A Ta JiarHOCTHKA eJIEKTPUYHUX MALIHH

1.
2.

Knacugikauist BunpoOyBaHb €IEKTPUYHUX MAIlIMH 1 TpaHC(HOPMATOPIB.
MeToau BUMIpPIOBaHHS MOMEHTIB, IO OOEpTal0Th, YacCTOT OOEpTaHHS 1 KOB3aHHS MPH

BUINIPOOYBAHHX €IEKTPUYHUX MAIIHH.

3.
4.

CTpyMy.

©OX~N O

10

Busnauenns Brpat 1 KKJ[ mpu BunpoOyBaHHSIX eIeKTPUYHHUX MAIIMH 1 TpaHc(hOopMaTopiB.
BunpoOyBaHHS pH MiABUILEHIH YacTOTI 00€pTaHHA 1 KOPOTKOUYACHOMY IT€PEBAHTAKEHHI I10

BunpoOyBaHHs Ha HarpiBaHHSL.

BumiproBanHs onopy 0OMOTOK 1 i30sis11ii. BunpoOyBaHHS eneKTpUYHOT MIITHOCTI 130111
[Tporpama npuiiMaIbHO-3/1aBATBHAX BUITPOOYBaHb ACHHXPOHHUX MAIIWH.

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

[Tporpama npuiiMaIbHO-31aBATBEHAX BUITPOOYBaHb MAIIMH MOCTIHHOTO CTPYMY.
ITporpama npuiiMaibHO-3/1aBAILHUX BUITPOOYBaHb TpaHC(HOPMATOPIB.
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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 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymmsi cmynets 6aKanaspa Ha 0CHOBL MOI00uL020 cneyiaricma 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 19 Gepesns 2024 p.

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

AHOTAILA

Mertoro (haxoBoro BUpoOyBaHHS abiTypi€HTIB JJIs y4acTi B KOHKYPCI IIOJI0 3apaxyBaHHs Ha
HaBUaHHS Ui OTPUMaHHsS OCBITHbO-KBali(ikamiiHOro piBHSA «Marictpy» 3a cremani3aiisMa
141.09 «EnexkrpomexaHiuHi CUCTEMH aBTOMAaTH3allil Ta enexTporpuBoay Ta 141.10 «Mexarponika ta
poOOTOTEXHIKa» € 3’ICyBaHHS pIBHS CHUCTeMaru3alii Ta Yy3arajibHEHHs TEOPETUYHHUX 3HAHb Ta
NPaKTUYHUX HABUKIB CAMOCTIHHOI poOOTH ANl PO3B’A3aHHA KOHKPETHHX 3aBIaHb Yy Taly3sx
MalmHOOy/TyBaHHS, KOHCTPYIOBaHHs, BUDOOHHMIITBA Ta €KCIUIyarTamii 1 pPEeMOHTY IMiJHOMHO-
TPAHCHOPTHUX MAIIIHH.

Marictp moBuHeH OyTH  TIATOTOBICHUM Uil OpraHi3alliiiHOi, KOHCTPYKTOPCHKOI Ta
BUPOOHUYOI pOOOTH B Tay3i MalIMHOOY/AyBaHHS 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 rary3i eeKTPOTEXHIKY;
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 Moe 3aiiMaTH EPBUHHI MTOCAIN: MEXaHIK, MalicTep AITbHUIN, IH)KEHED, IHKEHEP -
KOHCTPYKTOP, 1HKEHEP-TEXHOJIOT, MOJIOIIINI HAYKOBHH CIIBPOOITHUK, BUKJIaAa4(aCUCTEHT).
[lin gac miAroToBkM A0 BUNPOOyBaHHS HEOOXIAHO 3BEPHYTH yBary Ha Te, IO aliTypieHT
MTOBHHEH:
3namu: eranu Ta rpadikyd BUKOHAHHS POOIT, Y3TO/DKYBATH 1X 3 KEPIBHUIITBOM, 3aAMOBHHKOM Ta
CITIBBUKOHABIIIMH. 3a0e311eyBaTH TEXHIYHE Ta METOAMYHE KEPIBHUIITBO HAPSIMKAMH IPOSKTYBAaHHS.

BuKOHYBaTH TEXHIKO-€KOHOMIYHE OOTPYHTYBAHHS 3aCTOCYBaHHS €JIEKTPOMEXaHIYHUX CUCTEM

aBTOMATHU3AIlll Ta eNIEKTPONPUBOAY IS PI3HUX BapiaHTIB.

Bubupatu edexTuBHI KpuTepii ONTHUMAIbHOIO PO3BUTKY €JIEKTPOMEXaHIYHUX CHUCTEM

aBTOMATHU3allli Ta eIEKTPONPUBOY, IX ONTUMI3aLliiiHI, OL[IHOYHI, Ta ONTUMI3aL[1fHO-OL[IHOYHI MOJIENI.

BuKOHYBaTH OIIIHKY CTPYKTYpPH 1 BEIMYMH MOTYXHOCTEH €eKTPONPUBO/IIB IPOMHUCIOBUX Ta

IHIIMX CHOYKMBAYiB 1 BUOIp ONTUMAJIbHUX MICLB iX PO3MIIIEHHS Ha OCHOBI Cy4aCHUX MAaT€MaTUYHHX
METO/1B MOJIETIOBaHHS

Bmimu: BUKOHYBaTH TEXHIYHI PO3paXyHKH YCIX PIBHIB CKJIaJHOCTI 13 3actocyBaHHsM [IEOM, y
TOMY YHCIIi €JIEKTPOMEXAaHIYHUX CUCTEM aBTOMATH3AIlil Ta €IEKTPOIIPUBOLY.

AHani3yBaTH peXUMH POOOTH €IEKTPOMEXaHIYHUX CHCTEM aBTOMAaTH3allll Ta €JEeKTPONPUBOAY Ta
BU3HAYaTH IUISIXHU 1X BAOCKOHAJICHHS.

Po3paxoByBaTu 3ycwuis, MIBHAKOCTI, MOMEHTH, IMOTYKHOCTI Ta BHOWpATH CHUJIOBI EJIEMEHTH
eJIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eNEKTPOIPUBOLY.

BuxoHyBaTu po3paxyHKH JIHIHHMX Ta HENIHIMHHUX €JIEMEHTIB eJeKTPUYHUX Ta MarHiTHUX KuI
eJIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eNEeKTPOIPUBOLY.

Po3paxoByBaTn mapameTpu, M0 XapaKTePU3YIOTh CTaTHYHI 1 JUHAMIYHI  BJIACTHBOCTI
eJIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eeKTPONPUBOJLY Ta iX €IEMEHTIB.

3acTOCOBYBAaTH Ha MPAKTHUIIl 1HKEHEPHI CIOCOOH 3a0€3MeYeHHsT CTaTUYHOT Ta JUHAMIYHOT CTIHKOCTI
€JIEMEHTIB €JIeKTPOMEXaHIUHUX CHCTEM aBTOMAaTH3allil Ta eJlekTponpuBoy. Oprasizaiist BCTYIHOIO
BUMPOOOBYBAHHS  3IWCHIOETHCS  BIAMOBIAHO 10 [lomokeHHST TIpo MpUWMaTbHY KOMICIIO
HarioHaIbHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKHUM MOMITEXHIYHUN IHCTUTYTY.

3MICT I[TPOI'PAMU
EsiekTponpuBoj ¢ MiKponpoueccopHuM KepyBaHHSAM
[Tpeamer, wini i 3aBraHHs AMCUUILTIHU EneKTponpuBoAa 3 MiKpOIIPOLIECOPHUM KEPYBaHHSIM; 2.
JletanpHa kiacudikamiss W XapaKTEPUCTUKU CYYaCHUX MIKPOIPOIIECOPHUX EJIEKTPONPUBOIIB, iX
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€JIEMEHTIB 1 3ac001B aBTOMaTH3aIlil; 3. AJTOPUTMHU KEPYBAHHS U PETYJIATOPH JUIsl TOOYI0OBU KOHTYPIB
peryJIoBaHHS TEXHOJIOTIYHUX apaMeTpiB (Ha 6a3i mporpaMyBaIbHHUX JOTTUHUX KOHTPOJIEPIB), a TAKOK
BHYTPIIITHIX KOHTYPiB PETYIIOBAaHHS MIKPOIPOILIECOPHUX €IEKTPOIIPUBO/IIB.
CyuacHi MeTOIH KepyBaHHS

HeoOximHi BimomocTi mpo cydacHi metonu kepyBanHs EIl; CuHTE3 cHCTEeM 4YacTOTHO-
CTPYMOBOTO KepyBaHHS MBUAKICTIO aciHXpoHHOTO EIl (ckanmspHe kepyBanus AJl); @i3udHi oCHOBH i
PIBHSHHSI y3araJlbHEHOI €JICKTPUYHOI MamuHH. MaTeMaTWYHUN OmHuC TPU(A3HOrO aCHHXPOHHOTO
neuryna (A/l) y BekropHo-maTpuuHiii ¢opmi; CTpykTypHi (anmroputmiuni) cxemu AJl B cucremi
BiJUTIKY, OPIEHTOBAHOI MO BEKTOPY MOTOKO3YECIUICHHS POTOpA i BEKTOPY NMOTOKO3UYEIUICHHS CTaTopa,
Cuntes cucremu nianerioro kepyBanns (CIIP) EIT 3sminnoro ctpymy Ha 6a3i HITU-AJl; Matematuuna
MOJICJIb 1 CTPYKTYpHA cxeMa cuHXpoHHoro nsuryHa (CJI) y cucreMi BiaJliKy, OpiEHTOBAHOI 110 BEKTOPY
MOTOKO3YEIUICHHS POTOpa; AIropuT™ cuntesy i crpykrypa CIIP mBuakocti C 13 HITH npu kepyBanHi
10 BEKTOPY MOTOKO3YEIUICHHS CTaTOPA.
Enepropecypco3oepeieHHs: 3aco0aMu eJIEKTPONPUBOAY

Ponp enekTpomnpuBosa B PO3B'SI3KY MPOOJIEMH 3HEpropecypcocoepekeHust sk (akropa
KHUTTE3a0€3MeUCHHS JII0/ICTBA, EHEpreTHdHi BIACTUBOCTI eleKTporpuBoaa; Bubip parioHaibHUX
peXuMiB poOOTH ¥ eKcCIuTyaTallii TEXHOJOTIYHHMX YCTaHOBOK 1 IX enekTpornpuBoaiB;, Bubip
paIliOHaTFHOTO THUIY eJeKTponpuBoaa; EHepro3depirarodi CUCTEMH €JICKTPOIPHBOJIA; PeryimroBaHHsS
SKOCTI ~ €JICKTPOCHEPTii CHJIIOBUMH  HAMIBIPOBIIHUKOBUMH I€PETBOPIOBAYAMH  TPOMHCIOBOTO
eJIEKTPOIPUBO/IA.
Indopmaniiini Texnouiorii Ta npukaagni nakeru CAIIP

Crpykrypa Ta ¢pyHKmioHansHI MoxuBocTi rpadiunux CAIIP Ha mpuxmazni makera mporpam
AutoCAD. 3aco6u cTBOpeHHs Ta peAaryBaHHs rpadiuHUX NPUMITHBIB. 3aco0u 3a0e3MeYeHHs TOYHOCTI
KpeciieHb. Bukopucranuas 0110kiB i aTpuOyTiB. Bukopucranus ctuimis i ¢inoiB. OpumanHss iHdopmariii o
KpecleHHax. 3acob0u meuati. TpboxBumipHa rpadika 3acoOu HacTpoiiku Ta anpantamii CAIIP.
[TporpamyBanus Ha MoBax AutoLISP i VBA.

I[NEPEJIIK TUTAHb
1. Ha3BiTb criocoOu perystoBaHHs MIBUKOCTI IBUTYHA OCTIHHOTO CTpyMy.
2. HakpecniTe MeXaHi4HI XapaKTePUCTUKU:
a) IBUT'yHa MOCTIHHOT0 CTpyMy MOCIiZI0BOr0 30y DKEHHS;
0) IBUT'YHA MOCTIIHOTO CTPYMY HE3aJIEKHOTO 30y KEHHS;
B) ACHHXPOHHOTO €JIEKTPOJIBUTYHA,;
T) CHHXPOHHOTO €JIeKTPOIBUTYHA.
HapnaiiTe criiBBiTHOLIEHHS AJI1 MEXaHIYHUX XapaKTEPUCTHK Ta X XapaKTEPUCTHK KPAIoOK.
3. UuM Bimpi3HAEThCS BEKTOPHA BETMYMHA BiJl CKAISIPHOT?
4. HakpecniTh TUPUCTOPHY cXeMy Bunpsamisua JlapioHosa.
5. 3anuuniTek nepenatHy QYHKIIO HUKYE BKa3aHOI JTaHKU.

K
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6. SIkuM 9UHOM MOKHA CTa01II3yBaTH KOOPIUHATH EICKTPOIPHBOTY?

7. o Take eKBIBAJICHTYBaHHS HABAaHTXECHHS €NEKTPONPUBOLY? SIKi METOM €KBIBaJCHTYBAaHHS
BH 3HAETE 1 KOJIM SIKUH JOIIJIFHO BUKOPUCTOBYBATH?

8. B oMy CyTHICTh IpUBE/ICHHS MEXaHIYHUX BEIMYHH JI0 OJIHI€T IIBUIKOCTI.

9. 3anuIiTe OCHOBHHI 3aKOH PYXY €JIEKTPOIPUBOY.
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10. Ha3BiTh 03HAKH CTIMKOCTI €JICKTPOMEXaHIYHOI CHCTEMH.

11. o Take MiKpOIPOIECOp 1 IS YOTO BiH BUKOPUCTOBYETHCS?

12. SIx CTBOPIOETHCA MaTeMaTHYHA MOJIEITh SJIEKTPOIIPUBOTY B CTPYKTYpHIK hopmi?

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

dazidikarris;

JoriyHa oOpooOKa;

nedazidikarist y paziperyasropi.

15. B yomy nonsirae CHHTE3 HEUPOHHOT MEPEXKi.

16. B yomy nonArae i y1st 90ro BAKOPUCTOBY€ETHCS METOJl TEHETUYHUX aJlTOPUTMIB?

17. TTosICHITh CYTHICTh KEPYyBaHHS aCHHXPOHHHM JBUTYHOM 332 BEKTOPOM MarHiTHOTO TIOJIS.

18. JloBeniTh, 4OMy MpU pETYJIIOBaHHI MIBUAKOCTI ACHHXPOHHOIO €JEKTPOIPUBOAY HIKYE

HOMIHAJIBHOI TOTPIOHO 3MEHIITYBaTH HANIPYTy cTaTopa?

10.

PEKOMEHZIOBAHA 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., Hllamapaina B.M. OcHOBH J0CTiKEHHS JTIHIHHUX TUHAMIYHUX CHUCTEM Y Ce-
penoBunii naketry MATLAB : naboparopHuii mpakTUKyM 3 Kypcy «Teopis aBTOMaTHYHOTO
kepyBaHHs. YactuHa 1» ans cTyAeHTiB ycix (opMm HaBuaH-Hs 3a crnemianbHicTio 141 Ene-
KTPOCHEPIeTHKa, eIeKTpOoTeXHiKa Ta enekTpomexanika Xapki: HTY «XIII», 2020. — 64 c.
EneproedexTuBHI €IIEKTPOMEXaHIYHI CHCTEMHU IIHPOKOTO TEXHOJIOTIYHOTO TMPU3HAYCHHS
/monorpadis/ M.B. 3aripusk, C.M. Kosbaca, B.M. Muxansckuii, C.M. Ilepecaga, O.B.
Canosoit, [.A. IllanmoBan Kuis: [nctutyT enexrpoannamiku HAH Ykpainu, 2018, 303 c.
BBenennns B Mmexarponiky /HaBuanbuuii mociOnuk/ I'pabuenko A.lL., loopockok B.JIL., KyroBuit
KO.M., ta inmii, Bchoro 6 oci6. XapekoB: Bugasaunreso XHATY, 2014. 264 c.
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KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB
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[Tpu oriHIOBaHHI 3HaHb 32 OCHOBY CJi/i OpaTH MOBHOTY 1 MPAaBUJIbHICTh BUKOHAHHSA 3aBJIaHb. 3arajibHa

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

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
. Ta 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymms cmynens 6aKaiaepa Ha 0CHO8I MOI00uL020 cneyianricma 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 19 Gepesns 2024 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 piBHs «Marictpy» 3a criemianbHicTio 142 — « EHepreTnune
MaIrMHOOYTyBaHHsD» Ha OCHOBI OCBITHbO—KBaTi(hikaniHOTro piBHS «bakanaBp» nepeabavae 3’ sicCyBaHHs
piBHA cHucTeMaTu3alii Ta y3arajJbHEHHS TEOPETUYHHMX 3HAHb Ta MPAKTUYHUX HABHUKIB CAMOCTIHHOL
po6OTH 11715 pO3B’A3aHHS KOHKPETHHX 3aBAaHb y raiysi 3HaHb «EjnekTpuuHa iHXeHepis».

AOiTypieHT mOBMHEH OyTH TIATOTOBJICHUM IS OpTaHi3alliiHoOi, KOHCTPYKTOPCHKOI,
TEXHOJIOTIYHOI POOOTH, pobIT 3 eKcIuTyarallii Ta peMOHTY B Tally3i, BUKOHYBaTH Mpodeciiiny podoTy
3rigHo JlepkaBHoro nepeiniky npodeciii 3aTBepakeHoro noctaHoBoro Kadinery MinictpiB Ykpainu No
1117 Big 11 Bepecus 2007 p (i3 3MiHaMu Ta JOTIOBHEHHSMH), 3aiiMaTH TEPBUHHI MOCAJH 3T1THO
JOBITHUKA KBaTi(PiKAIMHMX XapaKTepUCTUK ITpodeciit mpaIrliBHHUKIB 3 ypaxyBaHHSIM BUMOT [looxeHHS
PO CTYINEHEBY NPOQeCiiHO-TeXHIYHY OCBITY, 3aTBEp/DKCHOTrO mocTtaHoBor Kabinery MiHicTpiB
VYkpainu Bix 3 uepBHs 1999 p. N 956, JlepxkaBHOro cTaHmapTty mnpoQeciiiHO-TeXHIYHOI OCBITH,
3aTBEPHKEHOr0 moctaHoBoro Kabinety MinictpiB Ykpainu Bix 17 cepmus 2002 p. N 1135: maiicrep,
TEXHOJIOT UM KEPIBHUK TUIbHMIIL, CTAPIINi J1a00paHT, TEXHIK, KOHCTPYKTOP Ta 1HXKEHep y MiApO3iiax
MaIIMHOOYIIBHUX MiAPHEMCTB.

Metor0 BCTYNHUX BHUNpPOOyBaHb € TeEpeBipKa 3HAHb BCTYMHHKIB, SKi BOHH OTPUMAd 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).

Berynni BunpoOyBaHHS nependavyaroTh BUOIPKOBY MEPEBIpKY 3HAHb 3 HOPMAaTUBHUX TUCITUILIIH
UKITY TpodeciiHOl Ta MPaKTHYHOI MiATOTOBKY CTYICHTIB BIIMOBIIHO 710 00paHOi CHemiaTbHOCTI.

Opranizailisi BCTYITHOTO BUIIPOOOBYBaHHS 3/1HCHIOEThCS BiMOBiAHO 10 [IpaBun mpuiiomy 10
HauionanbHoro texniuHoro ynigepcurery ''XapkiBcbKuil mosiTtexHiuHui iHcTHTYT" .

3MICT [TPOI'PAMU
BerynHi BUNpoOyBaHHS OXOIUTIOIOTh NMUTAHHS JUCLUILIIH OJIOKIB 3aranbHoOi 1 mpodeciiiHoi
MIJITOTOBKH, a TaKOXX OJIOKIB AUCIUIUIIH BUIBHOTO BUOOpPY — «EHeprorenepyroui TeXHOJOTIi Ta
ycTaHOBKM», «KOMIT'IOTEpHI TEXHOJIOTii €HepreTMYHOro oOJaaHaHHI», «JBUryHHM Ta TiOpHIHI
€HEepreTHYHl YCTaHOBKU TPAaHCHIOPTHUX 3ac00iBy, «KpioreHHa Ta X0JI0AUIbHA TEXHIKa» HAaBYAIbHOIO
wiany HTY «XII» miaroroBku OakanaBpiB 3a cremianbHicTio 142 - «EHepreruune
MalIMHOOY Ty BaHHS.

[MEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHSA
Eneprorenepyroui TexHosorii Ta ycraHoBku. Peakropm i maporeHepaTopm aTOMHHX
€JIeKTPUYHHUX CTAHIIIH.
Xapakrepuctuku ROz 1 .
Po3paxyHKr 110 IPUBEACHUM XapaKTEPUCTUKAM TTaJIHBa.
KoeditienT HauIMIIKY MOBITPSI.
TexHiuH1 Ta NIPUBEACHI XapaKTEPUCTUKHU MAJIMBA.
TennoTexHiYHI XapaKTePUCTUKH TAJIKBA.
Metoau BU3HAYCHHS HAJUTHIIKY MTOBITPSI.
TemnoBuii 6ananc MpoueciB TOPiHHS.
MartepianbHuil 6agaHc MPOLECIB TOPIHHS.
Masythe rocnogapctso TEC.
0. T'azoperymsropni mynaktH (I'PIT) Ta ycranosku (I'PY).
1. ITigroroBKa majauBa I0 CIATIOBAHHS.
12. XapakTepuCTHKH IHITY.
13. Kunacudixkariss MIHHIB.
14. Po3menbHa Ta CymIMJIbHA MTPOIYKTUBHICTH MJIMHA.

RROoOo~NoO~WNE
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Kacudikarist Ta cxeMu cucteM MUJIOTPUTOTYBaHHS.
[TigroToBKa NaJIMB 0 CMIATOBAHHS Y KHIT TYOMY IIapi.
lMasudikarist TBEpAUX Ta PIIKUX MATUB.
Krnacudikarrist manpHUKIB.

Konctpykiii Mma3yTHUX (POPCYHOK.

Buxposi nansauku. Tunu Ta napameTpu.
Kiacudikaris KoTmiB.

CkJas IpOAYKTiB 3rOPsIHHS TATUBA.

EnTanbmis npoayKTiB 3ropsiHHS.

[oBiTpsiHMiA GanmaHC KOTIIA.

PiBHsIHHS TerioBOTO OasaHcy.

Brparu TennoT# y Kotii.

KopuchHo Bukopucrane Tero.

Knacudixkariist TOIOYHUX €KpaHiB.

Kuacudikarris maporneperpiBHUKIB.

KomnoHoBka naponeperpiBHHKIB.

MeTtoau peryatoBaHHS TEMIEpaTypu Neperpitoi napu.

Metoau niABHIEHHS KOPO31HHOI CTIMKOCTI MOBITPOIIiIIrPiBHUKIB.

Hwxua Teriora 3ropstHHs.

OCHOBHI €IeMEHTH KOTJIA.

MapkyBaHHSI KOTJIB.

Oco06IMBOCTI aTOMHOI €HEPTETHKH.

JKuTTeBU LUK ITaIuBa.

[ToHATTS PO BIAKPUTHI Ta 3aMKHEHHI MAIMBHUIN IUKJI.

Oco0MBOCTI MaNuBa JJIsl PEaKTOPiB Ha TEINIOBUX HEHTPOHAX.
Oco6muBOCTI aTMBA ISl PEAKTOPIB HA MIBUAKUX HEUTPOHAX.

[Tpu3HayeHHs TBEIB.

Knacudoikaris TBemnis.

KoHcTpykuiliHi BUKOHaHHS TBEJIIB.

[30Tonu ypany.

[{inpHICT maNTUBA.

30arayeHHs nanusa i3otonom U 235.
Konctpykuiiini marepianu TBeniB Ta TB3.
Jlisi BUPOMIHIOBAHHS Ha MaTepiai.
TexHo0r1i BUTOTOBIIEHHS JUCTIEPCIMHHOTO MaIKNBa Ta TBEIMIB.
Cranii npoekTyBaHHs TBeNiB Ta TB3.
Kpurepii npoektyBanss TBeniB Ta TB3.
BunpoOyBanns tBeiniB ta TB3.
TpancnopryBanHs TBesniB Ta TB3.
InenTudikarmis TBenis ta TB3.

VYnakyBanHs TBeniB Ta TB3.

[IepeBarn aTOMHOI €HEPrETHKH.

[Tpunnunosi cxemu BupoOHUITBa napu Ha AEC.
[TpuHIIMTIOBA CXEMa SIAEPHOTO PEAKTOpPA.
KoeditienTn BiATBOPEHHS i PO3MHOXKEHHS.
Po3paxyHok eHeprii 3B'13Ky HYKJIOHIB B JIpi.
Marepianu sIepHOTO peakTopa.

Bumoru no marepianiB siepHOTO peakTopa.
XapaKTepUCTUKU PIJIKUX TEIIOHOCITB.
XapaKkTeprUCTUKU ra30MoAi0HNUX TEIJIOHOCIIB.
Knacudikamis peakropis.

OCHOBHI THUITH EHEPTETUYHUX PEAKTOPIB.
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67. IlpuHIIMIIOBa KOHCTPYKIIIS BOJO-BOISTHHUX.

68. I[IpunHuunoBa cxemarazo-rpaguToBUX peaKkTOpiB.

69. KoHcTpykKilisi BAKKOBOJIHHUX PEAKTOPIB.

70. KoHCTpyKIIisi peakTOpiB Ha MBUIKUX HEUTPOHAX.

71. KoHCTpyKIlis piIKONIaTUBHUX PEAKTOPIB.

72. EHeproBUIICHHS B aKTUBHIH 30HI peakTopa.

73. EneproBuuisieHHs B KOPITyCi peakTopa.

74. 3anumkoBe eHEPrOBUAIJICHHS.

75. Tunu i 0COOMMBOCTI KUIIISTYUX PEAKTOPIB.

KoMmn'toTepHi TeXHOJI0Tii eHepreTH4HOro 00,12 THAHHS

PiBHsIHHS eHeprii 11 IOTOKY PiIMHU MPU HASBHOCTI €HEPrOOOMIHY 3 HABKOJHUIITHIM CEPEIOBUILIEM.

PiBHsanHs bepuymi i i1eanbHOT HECTUCIUBOI PiAUHU.

PiBHSIHHS IMITYJIBCY JJIs1 TOTOKY PiUHH.

PiBusiHHs bepHyiuti 11 i1eanbHOT CTUCIMBOI PiHHH.

PiBusiHHS [T0rOHIO 17151 TOTOKY rasy.

BusnaueHHs KoedimieHTa TEIUIOBiAIaYi.

[lepenaua TemnoTH TeIIONPOBiHICTIO. 3aKkoH Dyp’e.

I'parnani ymoBH Terioo0Miny 1-ro — 4-ro pony.

. Kpurepii moai6HocTi npomecis Tenmoodminy. Ix ¢pizudnuii 3mict.

10 [Tpupoana i 3MyIIeHa KOHBEKIIis (BU3HAUCHHS TCPMIHIB).

11. IepeniunTH i 3aKCaTé OCHOBHI PIBHSHHSA AJISl CTUCIIHUBOI P1HHU.

12. IepeniunTil OCHOBHI BTPATH MPHU TeUil B PEIIITKAX 1 MOSICHUTH MEXaHi3M iX YTBOPECHHSI.

13. OcobnuBOCTI HAA3BYKOBOT TeUii B PEIIiTKAX.

14. Busznauntu BigHocHi somatkoBi KK/ aktuBHOTO ¥ peaktuBHOTrO crymens (p=0,5) i 3ictaBuTH ix
3aNeXHICTh Bij BigHomeHHs mBuakocteit U/Cy.

15. [MpuyrHM 3MiHU TApAMETPIB MMOTOKY B3IAOBXK pajiiycy TypOiHHOTO CTYTEHS.

16. IMpocti uukmu ITY i ['TY.

17. llpuuunu Ta cnocobu yckinamuenus nukiis [ITY 1 I'TY. Ipuknan ckiagHoro MUKy Ta MPUHIIMIT
fioro po6oTH.

18. Huxm [ITY i I'TY 3 pereHeparri€ro TeIIOTH.

19. ITpunun po3paxyHky cxemu [ITY i I'TY Ha HOMIHaNBHUN peXUM POOOTH

20. OcHoBHi ocobmmrBocTi podoty mwKiiB ['TY Ha 3MIHHUX peXHMaXx.

21. Po3paxyHOK 6ararocTymniH4acToi ra3oBoi TypOiHHM METOJJOM 00’ €MHOI BUTPATH.

22. KOHCTpYKTHBHUH Ta MOBIPOYHHIA PO3PaXyHKH PEKYIIEPATUBHOTO TETFIOOOMIHHOTO arnapary.

23. Tunu Ter100OMiHHUX anapaTiB.

24. KOHCTPYKTHBHI OCOOJIMBOCTI 3MIITyBIbHUX TETJIOOOMIHHUX araparis.

25. KOHCTpYKTHBHI 0COOIMBOCTI pEKyNEepaTUBHUX TEIJIOOOMIHHUX araparis.

26. KoHCTpYKTHBHI OCOOJIMBOCTI pereHepaTHBHUX TEIJIOOOMIHHUX araparis.

27. IIpsIMOTOYHA Ta MPOTUTOYHA CXEMH PYXY TEIIOHOCIIB Ta X €()EeKTUBHICTb.

28. Brpatu THCKY TEIIOHOCIIB B TETNIOOOMIHHOMY arapari.

29. [lepeniunTH ¥ 3amucaTé OCHOBHI PIBHSIHHS PyXy CTHUCIUBOI PiAMHU.

30. [TepeniunTi OCHOBHI BTpaTH IPH TEUii B PEIIITKAX 1 MOSCHATH MEXaHi3M 1X YTBOPEHHS.

31. Oco6nMBOCTI HAQA3BYKOBOI TeUii B penIiTKax.

32. Buznauntu BigHocHui nonatkoBuit KK/] aktuBHOTO #f peaktuBHOTO cTyneHs (p=0,5) i 3ictaButH ix
3anexHicTh Bix U/Cy.

33. [IprumHM 3MiHK TTapaMeTPiB MOTOKY B3IOBXK pajiiycy TYpOiHHOTO CTYTICHS.

J{BUryHM Ta riOpuaHi eHepreTH4Hi yCTAHOBKH TPAHCIIOPTHHUX 3aC00iB

1. Icropist 3apoakeHHs napoBux MauuH. [lepii mpoMucIOBi MapoBi MAIIMHU. Y HiBepcallbHA apoBa
marmHa J[xeliMmca Yarra.

2. Tlepuri koHCTpyKIii nBUTYHIB. [IBUryHu Jlenyapa, Hukonaca Otro, Pynoneda nzens.

3. Knacuikaris ABUTyHIB BHYTPIIIHOTO 3TOPSHHS 32 iX OCHOBHUMH MOKa3HUKAMHU.

4. Po0Oo4i UKIU ABOTAKTHUX JIBUTYHIB BHYTPIITHBOTO 3TOPSTHHS.

CoNoUA~WNE
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Po6oui nuKIM 9OTUPHOXTAKTHUX ABUTYHIB BHYTPIITHBOTO 3TOPSIHHS.
Oco06auBOCTI BUKOPUCTAHHS HAJIAYBY IBUTYHIB.
[Toka3HUKY i XapaKTePUCTUKH JBUTYHIB.
[TanuBa, MOTOPHI Maciia Ta OXOJOPKYIOUl PiTUHU.
OCHOBHI ME€XaHI3MH JABUTYHIB BHYTPIIIHBOT'O 3TOPSIHHS, 1X KOHCTPYKIIisl.
OCHOBHI cHCTEMH JBUTYHIB BHYTPILIHBOTO 3TOPSHHS, OCOOJMBOCTI iX KOHCTPYKIIIi.
I"a30Bi TypOinn. PeakTuBHI IBUTYHHU.
JIBUTYHU HETPAIHUIIIHHUX KOHCTPYKITIH.
EnextpuyHi ABUTYHHU y CKJIaal TIOPUAHUX CUIIOBUX YCTAaHOBOK
OCHOBHI HaINPSIMKH PO3BUTKY JABHUTYHIB, SIK JKEPEN €HEeprii.
TepmoauHaMiuHI MapaMeTpu CTaHy (€KCMEHCUBHI Ta IHTEHCHUBHI). PIBHOBaYKHUH Ta
HEPIBHOBAXXHUH CTaH cucTeMU. TepMOAMHAMIYHI TPOIECH.

. IIpuHIMI HE3BOPOTHOCTI B afiabatHiil cuctemi. EMnipuyna Ta MetpuyHa eHTportis. [Ipuniun

iCHYBaHHS €HTpOIIIi.
TemnoeMKkicTh ra3iB. 3aleKHICTh TEINIOEMKOCTI BiJl TEeMIIEpaTypH, CIIOCO0Y IMiIBOAY TEIIOTH.
3aKkoHU i1eanbHUX ra3iB. TepMidHi piBHSHHS CTaHy 11€aIbHOTO rasy.
[Tepruii 3aKOH TEPMOTMHAMIKH.
Jpyruii 3aK0H TePMOTUHAMIKH.
Tperiii 3aKOH TEPMOIMHAMIKH.
OcHoBHI TepMoarHaMiYHI TTporiecu. PoOoTa, TerioTa, BHYTPILIHS €HEpTisl, EHTAIbIIis.
Tunu uMKIiB IBUTYHIB BHYTPIIIHBOTO 3ropsHHs. [TuToma pobota razis B uukii. KK/ mukomy.

Kpiorenna ta xoj1011/1bHa TexXHika

1.
2.
3.

S

o

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

17.
18.

19.
20.
21.
22,
23.
24,
25.

OxapakTepu3yBaTu OCHOBHI JlarpaMu reTeporeHHUxX OiHapHuX cyMimei. J[aTti X npu3HadyeHHs.
Huxnu mapoBUX KOMIpeCitHUX XonoauibHuX MamnH Hukn XM 3 npocentoBaHHSIM XJIadareHry.
[TpuunHaM nepexoay 10 6araTocTyMiHYaTOro CTUCHEHHs. BIinB 6ararocTymiH4acToro CTUCHEHHS 1
JPOCETIOBAaHHS HA HE3BOPOTHI BTPATH B IHKIIL.

Teopetuunuit mporiec mapoexeKTopHoi xonoauiabHoi MamuHu. O6macTs 3actocyBanHs [IEXM.
Metoau BuMiproBaHHs TemrepaTypu. OcoOIMBOCTI BUKOPUCTAHHS TEPMOMETPIB B XOIOAMIBHUX
Ta KPIOr€HHUX CHUCTEMaX.

[Toxn6ku BUMIpIOBaHb Ta iX BUIU. MeTposoriyHa HaAiiHICTh 3aC001B BUMIPIOBAHHSI.

Metoau 3MeHIIEHHs MOXUOKHM BUMiproBaHb. CTabiizallis pexuMiB BUMiproBaHb. HanilHiCTh
TEXHIYHUX CHCTEM Ta METOAM ii OI[IHKH.

Metoau BUMipIOBaHb TEMIIEPATYPH, TAPAMETPIB MArHITHUX Ta €JIEKTPUYHUX ITOJIB.

MeToau BUMIPIOBaHHS HAPYTH Ta CUJIU €JIEKTPUYHOTO CTPyMY.

Po3mmproBanHs Mex BUMiproBaHHsA. KommneHcaniiiHi MEeToau.

OcHOBHI B110MOCTI PO KoHAMIItoBaHHS. Kinacudikaiis cucTeM KOHIUIIFOBaHHS.

Po3paxyHKOBI mapamMeTpH 30BHIIIHBOTO Ta BHYTPILIHBOI'O MOBITPA.

OcHOBHI napameTpu aTMOC(HEpPHOTro MOBITPS

3MICT mpo1eciB KOHTUIIFOBAHHS

XonoauneHi MamuHu. Knacudikaris XM.

®i3uyHi 3aca i OTPUMAHHS HU3BKHUX TeMiepaTyp. OX0I0IKEHHS 3 JOIMOMOT 010 (pa30BHX
MIEPETBOPEHb.

®i3uuHi 3acai OTPUMaHHs HU3BKHUX TeMrepatyp. pocentoBanHs. Buxposuii eexr.

®di3nyH1 3acaii OTPUMaHHS HU3bKHUX TemrepaTyp. TepmoenekTpuunuil egpekt. TepmoenekTpuuHi
XOJIOAMUIIBHI MaIIWHU.

[TapokommpeciitHi X0J0AMIbHI MAIlIHH.

AOGcopO1iifHI XOIOIUIbHI MAITUHHU.

[TapoexekTopHI XOJOAMIbHI MAIlIMHH.

OX0I10/1KEeHHS 32 T0IIOMOT0I0 JIECOpPOIIii.

OX0710/)KeHHS 1] 4ac PO3LIUPEHHS CTUCHYTOTO rasy.

Ox0I10/KeHHS i1 Yac APOCETIOBaHHA pOOOYOro Tija.

OX0J10[1KEHHS 3 JOIIOMOT'OI0 BUXPOBOTO €EKTY.
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26. TepMoeneKTpuIHE OXOJIOHKCHHSI.

27. OX0JI0IKEHHS 32 JOTTOMOT0K0 (Pa30BUX MEPETBOPEHb.

28. TeopeTnyHUH ITUKIT TAPOBOI KOMITPECIMHOT XOJIOAMIIBHOI MaIlTMHU, Ha BIAMIHY BiJ 1iukiry KapHo.

29. TeopeTHYHMI LUK TOBITPSIHOT XOJIOAMIBHOT MallIMHU. [I[pUHIMITOBA cXeMa MaIlTuHH.

30. Xononarentu. KopoTka iHdopmartis o0 OCHOBHUX XOJIOAMIBHUX areHTiB, 30epiraHHs Ta
NepEeBE3eHHS XOJIOIMIBHUX areHTiB.

31. ITopurHeBi KOMIIPECOPH XOJIOIUIBHUX MAIINH (CaIbHUKOBI, 0€3CaTbHUKOBI, TEPMETHYHI,
repMETHUYHI 3 eKpaHOBAaHUM POTOpPOM). TeopeTnyHMiA Ta JiiCHUI pOoLecH B IMITIHPI
MOPUIHEBOTO KOMIIPECOPA, MOPIBHSUIbHA XapaKTEPUCTHUKA XOJIOIOMPOAYKTUBHOCTI XOJIOAUILHUX
MaIlyH.

32. Komrmpecopu 06'emHo1 nii (poTamiitHui, CriipajdbHUNA, TBUHTOBUH, BiIIIEHTPOBHI) KOMIIPECOPH,
TEXHIYHI Ta eKCIUTyaTaliiHi ocodauBocTi. [lopiBHsIbHA OLIIHKA XOJIOAOIPOYKTHBHOCTI
XOJIOJUIBHUX MAIlIKH.

33. Koniencatopu X0MoAWIbHUX MAlIMH, KIacu(ikallis, OCHOBHI XapaKTePHUCTUKH, OCOOINBOCTI
TEIJI000MIHY y KOHJIEHCATOpaXx.

34. BunapHUKH XOJOAWIBHUX MaIIMH, KI1acu(iKallis, OCHOBHI XapaKTePUCTUKH, OCOOINBOCTI
TEIUI000MIHY y BUITApHUKAX.

35. PereneparuBHi TemI000MiHHUKH, chepa 3aCTOCYBaHHSI.

36. I[Ipunanu aBTromMatuyHoOro perymoBanHs. Pene trcky. KoHcTpykTHBHI 0cOOIMBOCTI, chepa
3aCTOCYBaHH.

37. Ilpunanu aBToMaTUuYHOTO perynoBaHHs. Pene Temnepatypu. Koncrpykrusai oco0iauBocTi, cdepa
3aCTOCYBaHHS.

38. TyHeni Ta MOPO3WIIBbHI anapaTu MOBITPSIHOTO 0X0NoKeHHs. [IpuHIIMIIOBa cXemMa MalInHH,
MpaBujIa eKCIUTyaTalii.

39. dmroinu3zaniiini MOpo3uibHi anapatu. [IpuHIMIIOBa cXeMa MallliHU, TIPaBHUiIa eKCIUTyaTallii.

40. ImmepciitHi MOpo3uITbHI amapatu. [IpuHIMIIOBa cXemMa MaIuHy, MTPaBHUiIa eKCIUTyaTallii.

41. KpioreHHi Mopo3uiibHi anapatu. [IpuHIMIoBa cxemMa MallliHy, IpaBuia eKCIuTyaTarii.

42. Cy6niManiiitHi yctaHOBKH. TeXHOJIOTIYHE TPU3HAYEHHS, TPUHIIUT pOOOTH, MPaBHiIa eKCITyaTaIlii.
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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 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymms cmynens 6aKaiaepa Ha 0CHO8I MOI00uL020 cneyianricma 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 19 Gepesns 2024 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 BIJMOBIIHOCTI 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.

CriemiaicT 3 TEIIOCHEPTETUKH Ta EHEPTETHYHOTO MEHEPKMEHTY TTIOBHHEH BOJIOIITH HEOOX1THUM
00’eMOM BMIHb 1 HAaBMYKIB MPOEKTYBaHHsS TEIJIOEHEPreTUYHUX Ta TEIUIOTEXHIYHUX YCTaHOBOK
BUPOOHMYOTO Ta HAYKOBOTO MPU3HAYEHHS, IIPOBEJCHHAM iX BUIIPOOOBYBaHb Ta IOTOYHOTO KOHTPOJIIO;
pO3po0JIeHHs, BIPOBA/PKEHHS, MOJEPHI3allii Ta YNpaBJiHHA TEIUIOCHEPTeTUYHUM O00JaJHAHHSIM,
MPOEKTYBAaHHSM  TEIUIOCHEPTeTHYHUX  CHCTEM,  KOHCTPYIOBaHHSM  Ta  OOCIyrOBYBaHHS
TEIUIOEHEPTeTUYHUX 1 TEIUIOTEXHIYHUX YCTaHOBOK.

[Tix gac miAroTOBKH 10 BUTPOOYBAHHS HEOOX1THO 3BEPHYTH OCOOJIMBY yBary Ha Te, o abiTypieHT
IIOBHHEH:!

3Hamu: TEOPEeTHYHI OCHOBM TEIUIOTEXHIKH, YyCTpPii Ta mNpUHOMN Jii pPI3HUX THIIB
TEIUIOEHEPreTUYHOro 00JaJHaHHs, 3aXUCHUX Ta BHUMIPIOBAJIbHMX NPWIALIB Ta JAOHOMIXHOIO
TEIUIOTEXHIYHOTO O0JIaJHAHHS, CHCTEMH BUPOOHHWITBA Ta PO3MOIUTY EHEPTOHOCIIB MPOMHUCIOBHX
HiANPUEMCTB, OCHOBHU IPOETYBAHHS KOTEJIbHUX YCTAHOBOBOK Ta TEINIOMACOOOMIHHHUX anapaTiB

émimu. IPOCKTYBaTH Ta KOHCTPYIOBATH OCHOBHE TEIUIOCHEPT€THYHE 00JIaJTHAHHS, 00CIIyTOBYBaTH
IIPOMHUCIIOBI TEIJIOEHEPreTUYHI 00€KTH, BUKOHYBAaTH PO3PaxyHKU Ta KpeciaeHHs 3a gonoMoror EOM,
aHaJI3yBaTH JOIUIBHICTh Ta aKTYaJIbHICTh 00paHOT KOHCTPYKIII] Ta METOAMK PO3PaxyHKY, MPOBOIAUTH
aHaJIi3 mapaMEeTPUYHUX XAPaKTEPUCTHUK.

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

1. TexHiYHA TEpMOIMHAMIKA.

2. TenmoMacooOMiH.

3. TeroTexHIYHI POIIECH Ta YCTAHOBKH MPOMHUCIIOBHX TTiATPHEMCTB.

4. CuctemMu BUPOOHHUIITBA TA PO3MOLITY €HEPTrOHOCIB.

5. KoTenbHi yCTaHOBKH TPOMUCIIOBUX MIATPUEMCTB.

Oprani3aniss BCTYITHOTO BHIIPOOOBYBaHHS 3JIHCHIOETBCS BiANOBiAHO 10 IlomoxkeHHs mpo
npuiimaneny kowmicito HarionansHoro TexHiuHoro VYHiBepcuTeTy «XapKiBCHKOTO MOJITEXHIYHOTO
THCTUTYTY».

3MICT [TPOI'PAMU
1. TexniuHa TepMoanHaMiKa.

OcHOBHI OHATTS TepMoaAnHaMiku. Poboue Ti0, mapaMeTpu CTaHy, piIBHSAHHS CTaHy 17€aJbHOT0
ra3y, MOHATTS TEPMOJMHAMIYHOTO MPOLECy, TEIIOEMKOCTI rasiB, poboTa rasy y mporeci. Cymimri
imeanpHux Ta3iB Ilepmmii 3aKkOoH TEpPMOAMHAMIKH, TMOHSATTS BHYTPILIHBOI €Heprii rasy, 3MiHa
BHYTPILIHBOI €HEePrii y mpoIleci 1/1ealbHOr0 ra3y, aHaJITHYHI BUPa3H MEPIIOTo 3aKOHY TEPMOJIUHAMIKH,
SHTaJbINsI Ta eHTpomis Traszy. TepMmMoauHaMiyHi mporecu ixeanbHoro raszy. Ilepumii 3akoH
TEPMOJUHAMIKH I OTOKY rasza. BoasHa mapa. [lapoyTBopeHHS npu nocTiiHOMY TUCKY. BuzHaueHHs
napaMeTpiB HACHYEHOI BOJIM, CYXOr0 HACHYEHOT0 TTapy, BOJIOIOro HaCHUEHOT'0 Mapy, MeperpiToro mnapy.
T-S Ta 1-S giarpamu BoAsiHOI mapu, TepMOJIMHAMIUHI Mpolecu BoAsHOI napu. PiBHaHHsa Knaneiipona-
Knaysiyca. Bonore nmoBitpsi. AGconoTHa Ta BiIHOCHA BOJIOTICTh MOBITps. Bonorosmicr. i-d giarpama
BOJIOTOTO TOBITpsi. PeanbHi razu. BinMiHHICTS BIAaCTHBOCTEH pealbHUX Tra3iB Bij ileanbHUX. MeTtoau
JOCIHIKEHHSI TePMOJMHAMIYHUX BJIACTMBOCTEH peanbHHX TrasiB. Excnepument Ennproca. PiBHsSHHS
CTaHy pealbHUX ra3iB. PiBasHHs Ban-nep-Baansca. BusnaueHnHs koHCTaHT piBHsAHHS Ban-nep-Baannsca.
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VY3aranpHeHe pIBHSHHS CTaHy peanbHOro rasy. PiBHsuHs crany /[litepiui, beptno, Pemnix-Ksonra.
XapaktepucTu4Hi (yHKIII Ta IX OCHOBHI BJIACTHUBOCTI. 3aCTOCYBaHHS XapaKTEPUCTUYHUX (DYHKIIIH.
Judepentiiiai piBHIHHS XapaKTepUCTHIHUX (QyHKIIH. BuTikanHs rasiB Ta napu. AniabaTHe BUTIKAHHS
ra3y. llIBuakicTh TeopernyHa i nilicHa. BUTikaHHA iealbHOTO Ta3y. BU3HAYeHHsS MIBUAKOCTI Ta
BHUTpATH Ta3y NpH BHUTiIKaHHI. KpUTHYHE BiIHOIICHHS THCKIB IPH BHUTiIKaHHI. KpuTHYHA IMIBUIKICTH.
MakcumanbHa BUTpata. Qi3nYHUN CMUCT KPUTHYHOI IIBUAKOCTI. J[Ba peskxumu BuTikaHHs. Butikanns
3 BTparamu. BusHaueHHs AificHOT mBUAKOCTI Ta BHTpatu. KoedimieHT mBHIKOCTI Ta KoedimieHT
BUTpaTd. BrmuB ¢opmu kaHany Ha xapakrtep Tedii rasy. OCHOBH po3paxyHKy coruia JlaBams. Yucio
Maxa. [lapamerpu rasibMmyBaHHS Ta3y. [[pocentoBanus ra3iB Ta mapu. JudepeHmiitnuii apocenb-eeKT.
Kpuga inBepcii. Inrerpansuuii npocens-edexrt. JApyruii 3akoH tepmoauHamiku. [Ipsmi ta 3BOpoTHI
nukn OCHOBHI XapaKTEPUCTHKHA TEPMOJMHAMIYHOTO HHUKIY. TepMiuyHUN Koe]illieHT KOpHUCHOI mii.
Teopernunuii xonoaunbHU KoedimieHT. AHami3 mpsmMoro i 3BopoTHoro nukiay Kapno. Ymosw,
HEOOXIJIHI JIJIs MMEPETBOPEHHS TEINIOTH y poOoTy. TepmiuHa Ta MexaHi4YHa HEOOOPOTHICTh IMPOIIECIB.
3MmiHa eHTpomii B 3BOPOTHUX Ta HE3BOPOTHUX Tporecax 1 nukiax. [HTerpamu Kiaysuyca.
@DopMyITIOBaHHSA IPYTOro 3aKOHY TEPMOJIMHAMIKH. 3MiHA EHTPOMI1 13071b0BaHOT CUCTEMH. MaKcHMalbHa
KopucHa poboTa cucremu. Excepris. BuznaueHHs exceprii TEIIOTH Ta MOTOKY MacH. ExcepreTnaHuit
KK/. Hukan napocuinoBux ycTaHoBoK. [lapocunoBuil nukn Penkina. BriiuB HavaapbHUX Ta KiHIIEBHX
napametpiB mapu Ha tepmiuamii KK/ AniabatHa Ta BHYTpIIIHS MOTYXXHICTh yCTaHOBKH. LMK 3
BTOPUHHUM IieperpiBom, Ta iforo repmiunmii KK/I. V3aransuenuit uukn Kapuo. [TapocunoBuii iuki 3
IpaHUYHOI0 pereHeparicto. CXeMu pereHepaTuBHOrO MinirpiBy >kuBwiIbHOI Boau. Tepmiunmii KK/I.
pereHepaTuBHOrO HUKITY. BU3HaueHHs mapameTpiB mapu B pereHepaTUBHUX oTOOpax. BusHaueHHs
KUTbKOCTI BigOupaeMoi Ha pereHepanito mnapu. [lokasHMKH pPOOOTH MApOCHIOBHX YCTaHOBOK
(motyxnicte, KKJI, muTomMa BuTpaTa manuBa 1 Teruia). BusHaueHHS BUTpaTu mapu udepe3 TypOiHy.
[Mapocunosi ycranoBku AEC. OcHOBHI cxemu. Bu3HadyeHHs TeMIlepaTypd Ta THUCKY Tapu Tepen
TypOinoro. Tepmiunuit KKJ[ Ta amiabatna mortyxnicth. Llukn razotyp6innoi ycranosku (I'TY) 3
MiABOJIOM TEIUIOTH IpH noctiiHoMmy Tucky. Tepmiunuit KK/] ta agiabatna morysxHicts. Lukn I'TY 3
perenepartieto Temotu. [uknu I'TY 3 GaraTocTyneHeBUM CTHCKOM 1 IiJIBOJIOM TEMJIOTH. 3aMKHEH1
uukiu I'TY. Tokasnuku pobotu I'TY (notyxuicts, KK/I, nutoma BuTpara nanusa). TepMoanHaMiuHi
LIUKJIM JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHSA 3 MiJBOJIOM TEIUIOTH MPH NOCTiiiHOMY 00'eMi 1 TUCKY. [k
31 3MIIIAHUM MIJBOAOM TeIUIOTH. [I0piBHSHHS IUKIIB B YMOBaX OJHAKOBOTO MAaKCUMAaJIbHOTO THCKY Ta
MaKCUMaJibHOI TemnepaTypH. [loka3HuKH poOOTH IBUTYHIB BHYTPIIIHBOTO 3TOpPSHHS (TOTYXHICTB,
KK/, nuroma ButpaTta nanusa). [laporazosi ycranoku (III'Y). Cxemu ta nukmaum 6iHapaux [TV 3
KOTJIOM-yTUJII3aTOPOM, MOAAYer0 Ta3iB y KOTeN Ta 3 BHUCOKOHANOPHUM mHaporeHepatopoM. OcCHOBH
tepmoarHamigHoro po3paxyHky III'Y. Ilokazauku podotu II'Y. Cxema Ta TepMOIWHAMIYHUMA UK
MapOKOMITPECIOHHOT XOJIO0AMIBHOT MAIIIMHU. X 0JIOJMIIbHUHM KoedinieHT. OHOCTyNeHeBa TEINIOHACOCHA

ycranoBka (THY).

2. Tensomacoo0MiH.

Tennonposiguicth. 3akoH Dyp'e. KoeditieHT TemionpoBiAHOCTI. TemIonpoBiIHICTh TUIOCKOT,
MWTHAPUYHOT ¥ KynboBOi cTiHKA. KOHBeKkTHBHBIN TemnooOMmiH. 3akoH HeioTona — Puxmana.

Koeoiuient Ternosignayi. OcHoBu Teopii noaioHocTi. Kputepii moaionocti. Audepeniiianbai piBHIHHS
KOHBEKTHBHOTO TeriooOMiHy. TeroBignada mpu oOTiKaHHI IJIOCKOI MOBepxHi. TemoBingaua npu
IUIMHI B Tpy0Oax 1 kaHanax. TeroBinmadya mpu oOTikaHHI Tpy6. TemnoBimnada mpu HpUpOIHIN
KoHBeKIii. TeruiooOMiH mpu 3MiHI arperaTHOro CTaHy pEYOBUHH. TemmooOMiH MpH KHUITiHHI.
TerooOMiH TpU  KOHJEHcAII]. TemioBe BumpoMiHioBaHHS. OCHOBHI 3aKOHH TEIUIOBOTO
BUMNIpOoMiHIOBaHHA. [IpoMeHucTH TeriooOMiH Mixk Tiamu. TersioBe BUNpOMiHIOBaHHs Ta3iB. CepenHs
JIOBKMHA NUIIXY npoMeHs. Ternonepenaya. CrniibHUNH KOHBEKTHBHBIA 1 MPOMEHUCTUH TEMJIOOOMIH.
Koedimient temnonepenaui. Temonepenadya ckpi3b pi3HiI CTiHKM. Teruionepenada depe3 TEIMJIOBY
13omsmir0. HecraionapHa TemaonpoBiAHICTh. AHATITUYHUM PO3B'SA30K AU(EPEHIIaTbHOTO PIBHSHHS
TeruonpoBifHocTi.  Ymcna  moaiOHOCTI  HECTallOHApHOI  TerlonmpoBifHocTi.  Hecramionapha
TETUTONPOBITHICTH T pi3HOT Popmu. Maccoobmen. KoedimieHT MaccooOMeHa. AHAIOT1sI TETIIOOOMIHY
i1 MaccooOMeHa.
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3. TemioTrexHiuHi mpouecH Ta yCTAHOBKHM MPOMHUCIOBHUX MiINPUEMCTB.

[TonsaTTs TemmooOMinHoro anapara. TeruoHocii. PekynepaTuBHi TeIooOMiHHUKH, KOHCTPYKIIIi,
cxemd. TeryioBUH Ta TiIpaBIIYHUN PO3PAaXyHOK pEKYNMEepaTHUBHUX TEIJIOOOMIHHUX araparis.
VYCTaHOBKM TMEpiOAWYHOI [ii, TemIoBl akamyistopu. Bumaphi yctaHoBku. JlecTmsaniiiHi Ta
pektudikamiiiii  ycraHoBkH. KOHTakTHI TEIIOOOMiHHI amapaTth. YCTaHOBKH BHIAPOBaIbLHOTO
oxoJjopkeHHsT Boau. CKpyOepu Ui OXOJIO/KEHHS Ta OYMCTKM Tas3iB. KOHTakTHI KOHIEHCATOpH.
TemnoBuil Ta aepoauHaMIYHUNA PO3PaxyHOK KOHTAKTHUX amapariB. YcTpoicTBa aisi (opMyBaHHS
KOHTAKTHOT MOBEPXHi (pO3MUIIOBayi, HacaaAKh). Po3paxyHKH Ha MIITHICTh €JIEMEHTIB TEII000MiHHHUX
amaparis.

4. CucreMu BUPOOHMITBA Ta PO3INOAiTy eHEepProHociiB.

CkJaja Ta MpU3HAYCHHS CHCTEM BUPOOHHUIITBA Ta pO3Moiny eHeproHociiB mianpueMmcts (CBPE).
OCHOBHI MOHATTS, BUJM €HEPTOHOCIIB, iX TapaMeTpH Ta iX mpu3HaueHHs. EHepreTn4Hi XapakTeprcTuka
€HeproeEMHUX BHUPOOHHUITB HAa MPHUKIAIl KOKCOXIMIYHOIO BHUPOOHUIITBA, JOMEHHOTO BHPOOHUIITBA,
KHCHEBO-KOHBEPTEPHOTO BUPOOHHIITBA CTaIi, CKJIa, TOI0. KOHCTPYKIIisl Ta MPUHIKT A1 TEXHOIOTTYHUX
arperariB, MoTpeOM B €HEPreTHUHUX pecypcax, BUXiJ Ta BUKOPUCTAHHS BTOPUHHUX EHEPIETUYHHX
pecypciB B MPOMHCIOBOMY BHPOOHHITBI. EHEpProTreXHoNOrivHe KOMOIHYBaHHS Ha OCHOBI
BHUCOKOTEMIIEpaTypHUX YCTaHOBOK. [Ipru3HaueHHs Ta ckiiaj cucteM napornocrayanss. [lapamerpu napa,
Ta HalmpsIMH HOTO BHKOPHCTAaHHS B MPOMHCIIOBOCTI, JpKepesna BUPOOHUITBA Mapu. XapaKTePUCTUKU
KOTJIIB Ta TypOiH MaJiol Ta cepeHbOI MOTYKHOCTI. [Ipr3HavueHHs Ta CKJ1aj CUCTEM MOBITPOIIOCTAYaHHS.
[TapameTpu mOBiTPS Ta HOro BHKOpHCTaHHS Ha migmpueMcrBax. CHUCTEMH MOBITPOIIOCTaYaHHS 3
MTOPIITHEBUMU KOMIIpecopaMu Ta TypOokomiipecopamu. Bulip Tumopo3mipy KOMIIPECOpiB.
[Tpu3HaYeHHS Ta CKJIAJ CUCTEM Ta3onocradyaHHs. Hampsmu BUKOpHCTaHHS MPUPOTHOTO Ta IITYYHOTO
ra3iB, ix xapakrepuctuku. Kmacudikaiis mpoMUCIOBUX MHIANPUEMCTB-CIOKUBAYIB ra3zy. Meroauka
PO3paxyHKy OTPeOU Ta3y Ha TEXHOJIOT1UHI TOTPEOH MmiAIPUEMCTBA. MiKIIEXOB1 Tra30MPOBOIH, OCHOBHI
CITbOBI MPHUCTPOI HA Ta30MpPOBOJAX: Ta30pO3MOALIbYl CTaHIi; Tra30peryjasTOpHI MYHKTH 1
ra3operyIsITOPHI YCTAaHOBKH; Ta30CYMIITHI CTaHIlii; Ta30MiIBUITyBaIbHI CTaHMii. OnTuManbHi
MIBUJIKOCTI MMojadi ra3y. MeToaMka TipaBliyHOIO pPO3PAaxXyHKY MIKILEXOBUX TIa30IMpPOBO/IIB.
XapaKkTepUCTUKU MIPOAYKTIB PO3MOALTY MOBITPS. Ta IX BUKOPUCTAHHS B IPOMMCIOBOCTI.

5. KoTeabHi ycTAHOBKH NPOMHUCJI0BUX MiANPHEMCTB.

3arapHa TEXHOJIOTIYHA CXEMa KOTEIBhHOI YCTaHOBKH, SIKa IPALIOE€ HA THJICBHIHOMY MAJIUBI.
CxeMH OCHOBHMX KOHCTPYKLIH KOTEJIbHMX YCTAHOBOK TIPOMMCIOBUX MIiJNPUEMCTB, KOTJIiB-
YTHIII3aTOPIB Ta EHEProTEXHOJIOTIYHUX KOTIIB. MarepianbHuii 6ananc kotia. TeroBuil 6amaHc KoTJa.
Tennosi Brpatu Ta KK/] xotina. Criocobu crniamoBaHHs ManuBa. 3arajibHi XapaKTEpPUCTHKH Ta OCOBHI
MOKa3HUKH TOMKOBUX MpuiaAiB. CrajeHHs ra3zonoAioHoro Ta piakoro naauBa. CxeMu Ta MOKa3HUKU
pOOOTH TONKOBUX Kamep, TUIM NaJbHUKOBHUX MPUCTPOIB 1 Ma3yTHUX (opcyHok. IllapoBe cnaneHHs
TBEPAOro MajauBa, Kiacudikailis IIapoBUX TOIOK, CXEMH Ta MapaMEeTPH iX KOHCTpYKLii. KamepHi Tonku
JUIs CTIAJIEHHS TBepIoro nanuBa. CUCTEMHU MUIONPUTOTYBAaHHS; MMJIOBYT1IbHI MaJbHUKH; PO3PAXyHKOBI
XapaKTepUCTUKHU TOMOK. TerniaooOMiH B TOMKOBIN kamepi. MeToauka TEemIoBOro po3paxyHKy TOIIKH,
¢akTopH, 110 BIUIMBAIOTh HAa TEMJI000MIH B TONMKOBiM Kamepi. TeroBuil po3paxyHOK KOHBEKTHBHUX
MOBEPXOHb HarpiBy. OCHOBHI PIBHSHHS TEIUIOBOrO po3paxyHKy. CXeMH KOHCTPYKLIH KOHBEKTHBHHX
MOBEPXOHb 1 OCOOJIMBOCTI METOJIMK IX pO3paxyHKy. I'maponumHamika KOTJIB. Bumm numpkyssmiid,
PYXOMHUI KOPHUCHHMH HATHCK, KpaTHICTh IUpKymsmii. KoTnm 3 TpUpOAHBOIO Ta TMPUMYCOBOT
LUPKYJISLIEI0, MPIMOTOYHI KOTIHM X MepeBaru Ta HeloJiKU. AepoArHaMika ra30BOBITPSIHOTO TPAKTY;
CXeMH TpakTy. Po3paxyHOK aepoJMHAMIYHHX OIOpPiB, BHOOP BEHTUJISTOPIB Ta JAUMOCMOKTYBAdiB.
ITutanHs eHepro30epexeHHss Ta 3aXMCTy HABKOJMIIHBOIO CEpelOBHUINA MpPHU TPOEKTYBaHHI Te
eKcIuTyaTarii mapoBux KoTiiB. [lepcrekTBHI NUISIXY BIOCKOHAJICHHS KOTEIHHOT TEXHIKH.

IMEPEJIIK IMTAHb BCTYITHOI'O BUTTPOBYBAHHA:
1. Texuniuna TepMoauHAMIKA.
1. 3anumIiTe 1 TOSICHITH PIBHSHHS CTaHY 171€aJIbHOTO Ta3zy.
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2. TepmoauHamiyauit iporiec 1 ukiI. Po6ora ra3zy y mporeci.
3. BHyTpimHs eHepris razy. 3MiHa BHYTPIIIHBOI €Heprii i/1ealbHOTO Ta3y y IpoIeci.
4. HanumriTe 1 MOSICHITh aHAITHYHUA BUPA3 TIEPIIOTO 3aKOHY TEPMOJIUHAMIKH.
5. JlaiiTe BU3Ha4YeHHs a/11a0aTHOTO MPOIECY Ta 3aMUIIITh HOTO PIBHSHHS.
6. [ToniTpornHuii poriec 1 HOro y3arajabHIOKYe 3HAYCHHS.
7. ITapoyTBOpEHHS IpU MOCTIHHOMY THCKY.
8. AGcos0THA Ta BIIHOCHA BOJIOTICTh MOBITPAL.
9. UuMm BiJpi3HAIOTHCS BIACTUBOCTI PEANbHUX ra3iB Bij ieaqbHUX?
10. Ha3BiTh OCHOBHI XapaKTepuCcTU4YH1 QYyHKIII1?
11. AniaGaTHe BUTIKaHHS 1/1€aTHHOTO Ta3y?
12 Bu3HBUYCHHSI KPUTUYHOI IIIBUKICTI BUTIKAHHS.
13. JIpocentoBanus ra3iB. Judepeniiitamii npocenb-eeKT.
14. o Take TepMiuHUI KOEIIEHT KOPUCHOT aii?
15. Ananis npsimoro nukity Kapso.
16. YMoBuU, HEOOX1/IHI /Ui IEPETBOPEHHS TEIJIOTH Y POOOTY.
17. ®opmynroBaHHS APYroro 3aKOHY TEPMOIUHAMIKH.
18. I{uki Penkina ta fioro Tepmiunmii KK/I.
19. Perenepatiis TEIIOTH Y TApOCUIIOBUX YCTaHOBKaX. Bu3HaueHHs mapaMeTpiB mapy y BigOopax.
20. Cxema i nuka I'TY 3 miaBogoM TerioTu npu noctiiHomy Tucky. Tepmiunuii KK nuky.
21. 3mimanuii mukr J1B3 ta fioro tepmivanii KK/I.
22. Cxema GiHapHOI yCTaHOBKH 3 KOTJIIOM-YTHJII3TOPOM Ta ii UK.
2. TemnomacoooMiH.

1. 3akon @yp'e. TemnOMPOBIIHICT TIOCKOT, IUIIHAPUYHOI i KyJIbOBOT CTIHKH.
2. 3akon Hpiotona — Puxmana. OcHoBu Teopii monioHOCTI. [udepeHmiaapHi piBHSIHHSI
KOHBEKTHBHOI'O TEIIOOOMIHY.
3. TernoBigmava mpu 0OTiKaHHI MIIOCKOT MOBEPXHI.
4. Tennosigaaya MpH IUIMHI B TpyOax 1 KaHauax.
5. TennoBigmayda mpu oOTiIKaHHI ITydKa TPyoO.
6. TeroBignaya npu NpUPOIHIA KOHBEKIII.
7. TennooOMIH MpH 3MiHI arperaTHOro CTaHy pedyoBUHU. TemnooOMiH npu kumiHHI. TeniaooOoMiH
TP KOHJIEHCAIII].
8. 3axoH [Inanka. 3akon Credana-bonbimana. 3akon Kupxroda. 3axon Jlambepra. [Ipomenuctuii
TEII000MiH MiXk TilaMu. TerioBe BUNPOMiHIOBaHHS ra3iB. CepeHs JOBKUHA IUIAXY IPOMEHS.
9. ChinbHUHA KOHBEKTMBHMM 1 mnpomeHUCTHH Temnooomid. KoedimieHT Temmonepenadyi.
Tennonepenaua yepes MIOCKy CTiHKY. Tenonepenaya yepes HUIIHIPUYHY CTIHKY.
10. Tennmonepenaya pedpucToi cTiHKY. Ternonepenaya yepe3 TEIUIOBY 130JIALIIO.
11. HecramionapHa TeniaonpoBigHicT. Yucna moAiOHOCTI HeCTallioHapHOi TETJIONpPOBIHOCTI.
Hecramnionapua TerionpoBiHICTh Tid pi3HOT GOpMHU.
12. Maccoo6min. KoedirieHT MaccooOMiHy. AHAOTis TEMJI0O0OMIHY Ta MACOOOMIHY.

3. TemuoTexHiuHi mpouecH Ta yCTAHOBKH MPOMHUCIOBHUX MiANPHEMCTB.
[TonsaTTs TermooOMiHHOTO anapara. Bunu TeniaoHociiB.
PekynepatuBHi TeI000MIHHUKH, KOHCTPYKIIiT, CXEMHU.
KoxyxoTpyOHi Tem1000MiHHI anapaTu.
TennoBuil po3paxyHOK peKynepaTUBHUX TEIJIO0OMIHHUX arnapaTiB.
I'ipaBniuHuil po3paxyHOK peKyNepaTuBHUX TEMJI00OMIHHUX anaparis.
[TnacTuHYACTB TETUIOOOMIHHI anaparTH.
Y cTaHOBKH NEpiouyuHOT Aii Ta TEMI0BI aKaMyJISTOPH.
1o Take BUMapHi yCTaHOBKHU.
JectunaniiHi Ta pekTudikaniiHi yCTaHOBKH.
10 KonTakTH1 TemooOMiHHI anmapaTH, iX 0COOIUBOCTI.
11. YcraHoBKM BUNIAPIOBAIIBHOIO OXOJIO/IPKEHHS BOJIH.
12. Ckpy0Oepu 17151 OXOJIOKEHHS Ta OUMCTKH Ta3iB.

CoNoUOR~wWNE
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13. KoHTakTHI KOHIEHCATOPH.
14. TennoBuii Ta aepOAUHAMIYHUIN PO3PAaXyHOK KOHTAKTHUX aIlaparis.
15. VcrpoiicTBa mist hopMyBaHHS KOHTAKTHOI TOBEPXHI (PO3MUITIOBAYl, HACAIKH).
16. Po3paxyHKku Ha MIITHICTh €IEMEHTIB TEILIOOOMIHHHUX amaparis.
4, CucTteMd BUPOOHHMITBA Ta PO3MOAiJIy eHEPrOHOCIiB.
1. Chopmymtoiite (GyHKITIOHATBHE TPU3HAYSHHS Ta HA3BITh CKJIA]] CHCTEM BUPOOHUIITBA 1
PO3MOALTY €HEeproHOCIiB IPOMUCIOBUX IiIPUEMCTB.
2. JlaiiTe BU3SHaYCHHS OHSATTS ,,eHeproHocii”. Ilepepaxyiite OCHOBHI BUIH Ta MPU3HAYCHHS
€HEPrOHOCIiB, SKI HAHOUIBIII YaCTO BXKUBAIOTHCS HA MPOMUCIIOBHUX IMIAMPUEMCTBAX, TalTe iX
XapaKTePUCTUKH.
3. [lepepaxyiiTe mpupoHi Ta IITYYHI OpraHiYHI MAJIMBA, SIKI BAKOPHUCTOBYIOTHCS HA TIPOMHUCIIOBUX
HiANPUEMCTBAX Ta JaiTe X 3arajibHi XapaKTePUCTUKU. Y MOBHE NAJIUBO.
4. OCHOBHI €HEPreTUYH1 XapaKTEPUCTUKHU Ta TTOKA3HUKH KOKCOXIMIYHOTO BUPOOHMIITBA
5. KoHCTpyKIlis Ta IPpUHIUT il KOKCOBOT Tedi.
6. XapakTepucTuka, CKi1aJ KOKCOBOI0 ra3y, HalpsiMK{ HOro BUKOPHCTaHHS.
7. IluTomi BUTpaTH €HEPTOHOCIIB KOKCOXIMIYHOTO BUPOOHHUIITBA, EHEPrOTEXHOJIOTYHE
KOMOiIHYBaHHS.
8. Ponb toMeHHOTO BUPOOHUIITBA, KOHCTPYKIIiS Ta MPUHLUI JIii JOMEHHO] IeYi.
9. CpoleHa cxema JOMEHHOTO BUPOOHUIITBA
10. XapakTepucTHKa Ta CKJIa]] TOMEHHOTO a3y, HalPSIMKH HOTO BUKOPUCTAHHS..
11. Cxema eHepronoToKiB JOMEHHOTO BUPOOHHUIITBA. [ITUTOMI BUTpAaTH €HEPTOHOCIIB.
12. Cxema Ta eHepreTUYHI XapaKTEPUCTHKH KOHBEPTOPHOTO BUPOOHHUIITBA CTAJII.
13. IIpusHayenHs i ckiiaj cucTeM napornocrayanss. .BoasHa mapa i ii 3actocyBaHHs Ha
MIPOMUCIIOBHX ITiIIPUEMCTBAX.
14. Po3paxyHoK piuHOi MOTpeOH MiANPUEMCTBA B Mapi Ha TEXHOJIOTI4HI MoTpedu. Po3paxyHok
BUTPATH TAJIMBA 11 IPOMHCIOBUX KOTEIIbHUX.
15. OcHOBHE npU3HauYEHHS 1 CKJIaJl CUCTeM MoBiTpornocTayaHHs. CTUCHEHE MOBITPs 1 Horo
3aCTOCYBAaHHS Ha MMPOMHCIIOBHX TTiITPUEMCTBAX.
16. OcHoBHi po6oui Ipolecu B KOMITPECOPI.
17. O6po6Ka CTUCHEHOT O TOBITPSl HA KOMIIPECOPHIM CTaHIII].
18. [Ipu3HayeHHs cUCTeM ra3onocTayaHHs MiANPUEMCTB
19. 3aranpHa cTPyKTypa CHCTEMH T'a30MI0CTaYaHHs IIPOMHUCIOBUX MIANPHUEMCTB (TPYTIH)
20. Buau i OCHOBHI XapaKTEepUCTHKH ra30noAi0HUX MajauB, ra30B1 CyMili.
5. KoreabHi ycTaHOBKH.
Cxema KOTeJIbHOI YCTaHOBKM Ta NMPpU3HAUEHHs i1 OCHOBHHUX €JIEMEHTIB.
BiaminHI 0cO0IMBOCTI KOHCTPYKLIN KOTJIIB-yTHIII3aTOPIB.
SIK BIUIMBAE CKJIa/ NAJIMBA HAa KUIBKICTh MPYTYKTiB 3rOPsSHHS?
Hagenits Bupa3 mist Buznauenns KK/ kotia mo nmpsiMmomy Ta 3BOpOTHBOMY OajiaHCy.
3a IKUMU O3HaKaMU KJIacU(iKyIOTh IapOBi TONKH?
SIKi MaNbHUKH BUKOPHCTOBYIOTH JUISI CITaJICHHS BHCOKOKAIOPIHHOTO Ta HU3BKOKAJIOPIHHOTO
razy?
Sxki paxkTOpH BIIIMBAIOTH HA BEJIMYUHY BTPAT 3 Ta3aMu, 110 BIIXOASTH?
HageniTh cxeMy TOIKHM 3 IIITHOIO PELIITKOIO Ta BKaXKITh MepeBaru TaKUX TOMOK.
Sk BruMBa€ BUX1/Ib JIETYYHX TBEPAOTO MAJMBA HA TEIJIOBY HAMPYTY TOMKOBOTO 00’ eMy?
10. Yum Bu3HaYa€eTHCS BUOIp KOHCTPYKIIiT MUJIEBYTOJILHUX NATbHUKIB?
11. SIxi ¢akTopy BIUIMBAIOThH HAa TEIJIOOOMIH B TOMKOBIH Kamepi?
12. TlepeniviTh KOHBEKTUBHI MOBEPXHi KOTJIa Ta HABE/IiTh OCHOBHI PIBHSIHHSA JJIS X PO3PaXyHKY.
13. OcoOaMBOCTI TEIIIOBOTO PO3PaXyHKY KUTISATHIILHUX ITYYKiB.
14. HaBeniTh eneMeHTapHY CXeMy MPHPOJHBOI IHUPKYJsALii. SIK BIJIMBa€ TUCK HAa KPAaTHOCTh
MPUPOIHBOT UPKYIISILIII?
15. Ilpoananizyiite popMysu A5l KOPHCHOTO Ta PyXOMOTO HANopy HUPKYJIALII.

ouhkwdE
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16. BxaxiTh 1iJIb a€pOIUHAMIYHOTO PO3pPaxyHKY ra30BOT0 TPAKTy KOTJIA, HaBeAITh (GOPMYITH s
BU3HAYEHHS BTPAT TUCKY, IpU OOTIKaHHI ITy4YKiB TPyO, 3p00iTh aHali3 hopmyi.

17. SIxy poJib BUKOHYIOTH JUMOBI TPYOH KOTJIIB 1 IKWH 1X BIUIMB Ha IMOTYKHICTh IPUBOAY IUMOCOCY?

18. fIki mwKi[UIMBI TOMIIIKK € y TMPOIYKTAaX 3TOPSHHA 1 SKi € pilleHHsS AJIS 3HWKCHHS BUKHIIB Y
HABKOJIUIITHE cepeloBHIIE?

PEKOMEH/IOBAHA JIITEPATYPA

1. TexniuHa TepMoaAHMHAMIKA.

1. [TaBnoBcbkuii B.I'. TepMoauHamika ¢i3HMKO-€HEPreTHYHUX MPOIECiB: HaBY. MOCIOHUK IS
CTYJCHTIB TEXHIYHUX CHEIIaIbHOCTEH BUIIIMX HaBYAIbHUX 3aKkiaiB. Y 2-x u.: U. 2 / B.I'. [laBnoBchkwiA,
I'.I. ITaBnoBcrkmit. — XapkiB : HTY «XIIl», 2003. — 336 c.

2. IlenbkoB B. I. Texniuna repmonnHamika : HaBd. mociOHuk / B. I. IlenpkoB. — Pine : HYBITI,
2010. - 209 c.

3. Bynauapa O.®. Texniuna repmoaunamika, K.: Buma mkona, 2001.

4. b.X. Jlparanog ta iH. Terorexnika, K., 2005.

5. 30ipHuK 3a7a4 3 TEXHIYHOI TEPMOJMHAMIKH Ta TEIIOOOMiHY : HABYAIBHUIN MOCIOHUK IS
Bui.TexH.HaB4.3ak1./C.M.KoncrantunoB; HTY KIII.-K.:Ocgita Ykpainu,2009.-543.

2. Tenstomacoo0MiH.

1. Koncranrinos C.M., [1anoB €.M. TeopeTnuHni ocHoBU TerioTexHiku: [linpyunuk. — K.:
«3070Ti BopoTay, 2012. — 592 c.

2. KoucrantinoB C.M.TemnomacooOmin: Iligpyunuk. — K.:BIII BIIK «IlomiTexnikan:
Iapec, 2005. — 304 c.

3. Yenypuuit M.M. TemnomacooOMiH B MpHKIafax 1 3aJadax: HaBUYAIbHHM

noci6unk/M.M. Henypuuii, H.B. Pesunenr.— Binnnus:BHTY:, 2011.— 128 .
4, JIa6aii B. U. TermnomacooOmin: Ilinpyunuk ans BH3. — JIsBiB: Tpiaga [lmroc, 1998. -

260 c.

S. 30ipHMK 3a/1a4 3 TeXHIYHOI TEPMOJUHAMIKM Ta TEIUIOOOMIHY : HaBYAJIbHUHN MOCIOHUK
i Bumn. TexH.HaB4d.3ak1./C.M.Korcranturos; HTY KIII.-K.:Ocgita Ykpaian,2009.-543.

6. Temno- Ta macooOmiHn [Tekct]: Teket nekuiit / P.I'.Axmen.-Xapki: HTY «XI1I»,2009.

3. TenJioTexHi4Hi NpouecH Ta yCTAHOBKHU MPOMUCJI0BUX MiANPHEMCTB.
1. Bb.X. JlparanoB, A.A. Jlomincekuii, A.B. Mimenko, €.M. Ilucemennuii. TennorexHika:
[Minpyunux — Kuis: «IHKOC»., 2005. -504 c.

2. TenmoTexHiYH1 yCTaHOBKU, CUCTEMH, OOIaIHAHHS: HaBY. MOociOHMK: B 3-X 4. /I1ix pen.
npod. b.0O. Jlepuenko.. — X.: HTY «XIII», 2012. — 752 c.

3. MinakoBckuii B.M. TemioTexHonOriuyHi mporecu Ta YycTaHOBKM: moci6. /B.M.
MinakoBcrkuii. — K.: HTYY «KIII», 2019. — 128 ¢

4. Kanennep'su B. O., bomkosa I. JI. 36ipHuK 3a1a4 M0 TEMIOMacOOOMIHHUM amapaTam.
Hapuanwshuii nociouuk s Bysis. - Oneca: OJJAX , 2010.- 142 c.

5. TenoTexHONMOTiYHI MpOIlECH Ta YCTAaHOBKH. 3ajadi Ta MPHUKIAIH PO3PaXyHKIiB:

HapuanbHuid mociOHuK / JlomromomoB I1.C., Tyuun B.T., Camomoit O.B., Kommak I'.B.-
Huinpomsepxkuncek: AJITY, 2013 -149 c.

4, CucreMun BUPOOHUIITBA TA PO3MOAIJLY €eHEPrOHOCIIB.

1. bounapenxko I'. A., Kupuk I'. B. Komnpecopni cranuii / I'. A. bonnapenko, I'. B. Kupuk.
[Minpyunux. — Cymu: Cym/1Y, 2016. — 385 c.

2. JlitiroB O. C. @aKkTopy eHeproeMHOCTI MPOIYKIIii MPOMHUCIOBOTO MignpuemMcTsa / JIITBIHOB
O. C. — Ogeca, 2006. — 242 c.

3. Enepretnuna ctpateria Ykpainu Ha nepioa 10 2030 poky // IndopmaniiiHo-aHaTITHUHINA
OronereHb. BimomocTi MiHicTepcTBa najivBa Ta eHepreTuku Ykpainu. CreuianbHuil Bunmyck. — Kuis,
2012. - 118 c.

4. I'youncekuit B.1. Meranypriitai nedi. J{ninmponerposck. — 2006. — 85c.

5. bynnauk A.®. TunoBe 061aJHaHHS TEPMIYHUX IEXIB Ta AUTFHUIL: HaBuanpHUIl MOCIOHHK. —
Cymu: Bua-so Cym/1Y, 2008. - 212 c.
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5. KotenbHi ycTaHOBKH.

1. CrenanoB /I.B. KoTenbHi ycTaHOBKY MTPOMUCIIOBHX MIANPUEMCTB: HaBY. mociOHuk/ /1. B.
Crenanos, €.C. Kopxenko, JI.A. bognap.— Biaaumsa: BHTY, 2011. - 120 c.

2. Bonomyk, B.A., [lenicoB A.K., Tpopumuyk L.II. KorenpHi ycTaHOBKM MPOMHCIOBUX
mianpuemMcTB: HaBd. 1oci6. / B.A. Bomomyk, A.K. Jlenicos, LII. Tpopumuyk. — PiBae: HYBI'TI,
2013. - 227 c.

3. Uenypumiit M. M. Teruiosi po3paxyHku mnaporenepartopis / Uenypuuiit M. M., CtenaHos
. B., Kopxenko €. C. — Binnuns : BHTY, 2005. — 154 c.

4. EnepreTuka: icTopisi, cydacHicTh 1 MaitOyTHe. Ili3HAHHS i T0CBiA - HLISIX 10 Cy4YacHOl
enepreruku / €. T. bazees, I'. b. Bapnamos, [. A. BonsuuH [Ta iH.] ; Hayk. pen. FO. O. Jlannay, 1. S1.
Ciran, C. B. [ly6oschkoii. - Kuis : b.B., 2013. - 328 c.

5. Pesuznent, H. B. EkcruryaTanis mpoOMHCIOBOTO TEIJIOEHEPTe€TUYHOTO YCTATKyBaHHS :
HaByanbHUI m0ciOHuK / Pesunent H. B., Tkauenko C. 1., Uenypuuii, M. M. — Binanns : BHTY,
2016. - 101 c.
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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 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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-NOCJ/Ii/I0BHI;
— BMiHHSI PO3B’SI3yBaTH CKJIA/IHI
NPaKTH4Hi 3a1a4i
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymmsi cmynets 6aKanaspa Ha 0CHOBL MOI00uL020 cneyiaricma 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 19 Gepesns 2024 p.

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

3AT AJIBHI TTOJIOXKEHHA

Ilpozpama ¢paxosozo ecmynnozo eéunpodyeanns € OCHOBOIO JUIS MIATOTOBKU Ta CKJIAJaHHS
ICTIMTY JJIS HaBYAHHS 33 OCBITHHO-NIPOGECIHHOIO MPOTPaMOI0 «MaricTp» 3i crmemiaabHocTi 171 —
«Enektponikay.

Ilpozpama ¢haxosozo eécmynnozo eunpodyeanna MiCTUTh TUTAHHS OaKalIaBPCHKOI MiITOTOBKU
y BIAMOBITHOCTI JO HAaBYAIBHOTO IUIAHY IMIArOTOBKM OakalaBpiB 3 JaHOI chemiadbHOCTi. lcmut
MIPOBOJIUTHCS B YCHIM (hopmi abo y (hopmi KOMIUIEKCHOT KOHTPOJIbHOI poOoTH. Ex3aMenamiitHuii 6ijaet
MICTHTD SIK TECOPETUYHI, TaK 1 IPAKTUYHI 3aBJaHHs. 3arajibHa OI[IHKA 32 ICIUT € IHTETPOBAHOIO.

Ilpocpama niozomoeéku 0a3yeTbcsi Ha JUCIUIUIIHAX, 1m0 00’e¢mHaHl y Osoku: «Teopis
eJIEKTPOHHMX Ki», «OCHOBM HAaHOEIEKTPOHIKM», « TBEpIOTIIbHA eNeKTpoHiKay, «IIporpamyBanHs»,
«Amnanoroa 1 mudpoBa cxemMoTexHikay, «MiKporpolecopHa TeXHIKa», «AHaTOMis 1 (i3ioyorisy,
«Peectparis, mepenaya ta oOpoOka iHdopmarii», «dDizioTepaneBTHYHI amapaTH Ta AIarHOCTHYHI
npuinaan», «TeXHOJIOTIYHI OCHOBH €JICKTPOHIKH», «ElekTpoHika nedeKTiB B HaIliBIPOBIIHHKOBUX
Matepianaxy», «Di3uuHi METOIM JJOCIIKSHHS HaIliBIIPOBITHUKOBUX MaTepiaiBy, «IMOBipHiCHI OCHOBH
00pOOKHU JaHUXY.

Ocobu, wo ckniaoaoms icnum noGUHHI:

3HAmMu: OCHOBU EJEKTPOHIKU; OCOOJMBOCTI KPUCTAIUYHOI, EHEPreTHYHOI CTPYKTypu Ta
(Gi3MYHUX BIIACTHBOCTEH HAIMIBIPOBITHHUKIB 1 JIETEKTPUKIB, a TAaKOX, METOAM BHMIPIOBAHHS IIHX
BJIACTMBOCTEH; OCHOBHI (Pi3MKO-XIMIUHI SBHUIIA Ta MPOLECH, SKi MOKIAJEHO B OCHOBY BHPOOHHUIITBA
HAMIBIPOBIIHUKOBUX Ta ICJIEKTPHUYHUX MaTepiaiiB; (i3uuHi NMPUHIUIN poOOTH HAHOEIEKTPOHHHUX
MpUIaiB; OCHOBHI 0i0(i3WyHI TpoIEcH 1 sBUINA, [0 BiAOYBAIOTHCA B TiJl JIOAWMHHU;, MOKIMBOCTI
Cy4acHO{ eJIEeMEHTHOT 0a3M eJIEKTPOHHOTO MPHIIAA00yAyBaHHS; CTPYKTYPHE CXeMOTEXHIUHE BHPIIICHHS
TUIMOBUX BY3JIB Ta MPUCTPOIB ENEKTPOHHHUX amapaTiB 3 BUKOPUCTAHHSIM MIKPOEIEKTPOHHOI 0a3u
(anamoroBux, nmUMPOBHX MIKPOCXEM Ta MIKPOKOHTPOJEpiB), a TaKOX JaT4YMKIiB iH(popmarii
PI3HOMaHITHOI MPUPOIH, JKEpeN >KUBIEHHS; OCHOBHI 3HAPSAMA, sIKI HEOOXITHI JUIsi MOJAENIOBAHHA 1
aBTOMAaTH3alii BUPOOHHMITBA; CYTh CHUCTEMHOIO MIAXOAY INpPH CTBOPEHHI EJIEKTPOHHUX amaparis,
(GYHKII0OHAIBHOI Ta CTPYKTYpPHOI MOOYIOBH, €KCILTyaTalii Gi0JOrYHUX Ta MEAMYHHMX €NEeKTPOHHHUX
MPUIIAIIB 1 CUCTEM;

eéMmimu: TIPOBOAMTU aHAJI3 OCHOBHMX (I3MYHMX NPOLECIB B EJIEKTPOHHMUX araparax;
aHaJ113yBaTH (PYHKIIOHAJIbHI €JIEKTPUYHI CXEMH PI3HUX IPUCTPOIB; IPOBOJUTH PO3PAXYHKHU JIJISl OL[IHKU
MIPaBUIBHOCTI BUOOPY €JIEMEHTIB; PO3paxyBaTH MapaMeTpy Ta XapaKTEepUCTUKH MPUCTPOIB; POBOAUTH
eKCTIepUMEHTAIbHEe BU3HAUYCHHS TTapaMeTPiB Ta XapaKTEPUCTHK E€JIEMEHTIB Ta MPHUCTPOIB; MPOBOIUTH
PO3paxyHKH OKPEMHUX BY3J1iB O10MEIMUHHUX MPUIIAIIB 1 CUCTEM; OOTPYHTYBATH 3aCTOCYBAaHHS BUOPaHUX
MaTepialiB s TaHOI KOHCTPYKIIii; CTBOPIOBATH IMPOTPaMHO-MaTeMaTHYHE 3a0€31eYeHHS TSl CUCTEM 3
MIKPOKOHTPOJIEPHUM KepYBaHHSAM, OOCIyrOBYBAaTH 1 €KCIUIyaTyBaTH TEXHOJOTIUHE OOJaJHaHHS AJs
BUTOTOBJICHHSI BHPOOIB MIKpO- Ta HAHOENEKTPOHIKM, 3IIMCHIOBATH OpraHi3alilo, KOHTPOJIb Ta
CYIIPOBOJIKEHHSI TEXHOJIOTTUHUX MPOIIECIB €IEKTPOHHOTO BUPOOHHUIITBA.

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
MpUJIaaN Bi3yalbHOTo BifoOpaskeHHs iH(opmamii. [lincuimroBadi enekTpUUHUX CUTHaAMIB. EnexkTpuuni
KOJIa 3BOPOTHOro 3B’si3Ky. ['eHeparopu enekTpuuHuxX KoumBaHb. LludpoBa enekrponika. [[xepena
BTOPUHHOTO €JIEKTPOKUBJICHHS €IEKTPOHHUX MPUIIAIIB.

Pekomenoosana nimepamypa

1.0caguyk O. B. Teopis enekTpu4HuX Kul 1 curHaiiB. Yactuna 1 : HaBuanbHUl nociouuk / O.
B. Ocamuyxk, O. C. 3Bsrin. — Binnung : BHTY, 2016. — 152 c.

2.0cHoBu Teopii enektpuunux Kin [Tekct] : Iligpyunuk. ¥V 3 xH. Ku.2 / 'ymen ML.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 /1. B., Kapnos B. JI. OcHoBu Teopii kisl. 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 kin: HaBuanbHmii nociOHuk / F0.B. Baiinak. — Kuis : Bura
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 momitexHikay, 2008. — 332c.

8.Kopyn B. L., 'amomna O. €., Mamuniscekuii C. M. Enexrporexnika. [ligpyunuk. — JIbBiB:
Marnomqis mmoc, CITI @O B. M. Iliua, 2005. —— 447c.

9.MeTtonu4Hi BKa3iBKU JJO BAKOHAHHS PO3paxyHKOBO-TpadidHOi poOoTH 3a TeMoro "Po3paxyHok
MePEX1THUX MPOIIECIB B JTIHIHHUX CICKTPUYHUX Komax" : 3 guciuIuiid "TeopeTuuHi OCHOBH
enexktpoTexHiku'", "Teopis enexTpuyHUX Ta MarHiTHUX Kin", "Teopis enekTpomMarHiTHUX Kin'",

"Teopist eNeKTpUYHUX KiJl Ta curHaiiB", "Teopis eleKTpoMarHiTHUX K" : sl CTYACHTIB CIIel.
141 "EnexTpoeHepreTuka, eNeKTpoTexHika Ta enekrpomexanika”, 151 "ABromarusaris ta

KOMIT FOTEpHO-1HTerpoBaHi TexHouorii", 152 "Metposnoris Ta inopmariiHo-BUMiprOBaIbHa
texnika", 171 "Enexrponika", 172 "TenexomyHikarii Ta pagiorexnika" / ykmazn.: M. M. Pe3unkina
[Ta in.] ; Ham. texs. yH-T "XapkiB. nmomitexH. iH-T". — XapkiB : Maapun, 2021. — 56 c.

10. BopoOkeBuu, A. FO. 30ipHuUK 33134 3 TEOPETHYHUX OCHOB eneKkTpoTexHiku / A. 1O.
Bopo6kesuy, O. L. lllereaun, B. C. Mansp, P. f1. CoBun. — K.: Marnomnis [Lmroc, 2004. — 224 c.

11. MeroanuH1 BKa31BKH JJO CAMOCTIHHOT poOOTH CTYAEHTIB 3a TeMoIo "OnepaTopHUil METO
IIPU PO3paxyHKax MepexiAHUX MPOLECIB B JIHIMHUX €IeKTPUYHUX Koax" 3 AUCIUILIIIH
"TeopeTH4H1 OCHOBHU eleKTpoTeXHIkH", "Teopis enekTpuyHuX Ta MarHiTHUX Kin", "Teopis
eslekTpoMarHiTHuX kin", "Teopis enekTpuyHUX Kin Ta curHaii", "Teopis enexkTpuyHux Kin"
[EnextponHUil pecypc] : /uisl CTYIEHTIB €JIeKTpOTeXH. Ta Komil. creil. / yknan.: b. I. Kyopuk, C. A.
JlutBuneHnko ; Har. TexH. yH-T "XapkiB. HodiTexH. iH-T". — EnekTpoH. TekcT. naHi. — Xapkis, 2022. —
32c.

12. Kosans 10.0., I'punuenko JI.B., Mumotuenko [.O., Pubin O.I. OcHoBu Teopii Kif:
[Tinpyunux
s cryaentiB BH3. Y. 1. Xapkis: XHYPE; Koneriym, 2004. 436 ¢

2 TBepaoTiIbHA €JICKTPOHIKA

CrarucTtuka piBHOBa)XHHUX HOCIIB y HaliBIPOBIJHUKAX. JIeroBaHi HamiBNpOBITHUKHU. 3aJI€KHICTb
KOHIIEHTpaLlli HOCIiB 3apsily BiJl TeMIEpaTypH B JIETOBaHWX HamiBHOpOBiAHMKAX. KiHeTHuHe piBHSHHS
bonbimana. PiBHsiHHS HemepepBHocTi. [lapuianbHi cTpymMu enekTpoHiB 1 Aipok. KoHTakt meran-
HaMIBOPOBIIHUK Ta p-n MEpexil, OCHOBHI TEOPETUYHI CIHIBBIAHOIIEHHS. PO3monina enekTpuyHOro
MOTEHIIaJly Ha KOHTAaKTI MeTall-HamiBIPOBIIHUK 3 ImapamMu 30iAHeHHs 1 30araueHHs. [liarpamu
KOHTaKTiB. ['eTeponepexonu. [liarpamu reteponepexo/iis.

@i3uyHl mporecu B p-N-iepexoil 3 PI3HUMH KOHUEHTpalisMU JOMIINIOK. PerymioBaHHS
napameTpiB p-N-niepexory. OCHOBHI piBHSHHS JUIsI ONUCY MPOLIECiB B p-N-niepexoxi. Hecumerpuunuii p-
n-nepexia. Emitep. baza. Ilpsime 3mimeHHs p-n-nepexoay. I'paHnuHa HEpiBHOBa)KHA KOHIIEHTpAIis
HEOCHOBHHUX 3apsfiB. [mkekuis. PiBHI iHekii. 3BopoTHE 3MillleHHs p-N-niepexony. ExcTpakitis.

[Ipssma rinka BAX imeamizoBanoro miona. Ilpsma rimka BAX peambHoro nmioga. TerutoBwid,
JAaBUHHUN Ta TyHEeNbHHH mpobiil mepexoniB y mionax. [ToOynoBa p-n-mepexoay Ha OCHOBI METaliB i
HamiBOpoBiIHKUKIB. PoboTa Buxoay HociiB 3apsany. Jdiogu HloTTku. BukopucranHs HiHIMHUX JITISTHOK
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BAX. 3acrocyBanHs cTaOUTITPOHIB 1 CTabICTOpIB B €NEKTPOHHUX cxeMax. OmXHOIOMyIepioaHui
BUTIPSMIISIY TIpU poOOTi 3 eMHICHUM (iabTpoM. MocToBa cxema Bunpsimissda. OCHOBHI pO3paxyHKOBI
Bupazu. CTpyKTypa 1 OCHOBHI PEXHMH poOOTH OimoysipHOro TpaH3ucTropa. Di3WyYHI MpOIECH B
6inossspHOMY TpaH3ucTOpi. CiMEHCTBO BXiTHHUX 1 BUXIAHUX XapaKTEPUCTHK OIMOISPHUX TPAH3UCTOPIB.
XapakTepUCTUKU 3BOPOTHOTO 3B’SI3KY 3a HAIIPYrolo 1 nepenadi crpyMy. OCHOBHI TEXHIYHI TapaMeTpH.
OcHOBHI pexumMH poOOTH OIMOJSAPHOTO TpaH3UCTOpA. [ paHUYHO JOMYCTUMI PEKUMHU 1 MapaMeTpu
OimosiApHOrO TpaH3ucropa. Po3paxyHok poOouyoro pexuMmy TpaH3ucTropa. Pi3HOBHIM KiaciB
MiICITIOBAIBHUX KackaniB: A, B, AB, C, D. Cxemu noOymoBu kackaniB. BrumB temmeparypu Ha
(bi3u4HI Tporecy B OIMOIIPHOMY TPaH3UCTOPI.

CrtpykTypa i OCHOBHI PEKUMH pOOOTH MOJBOBOIO TPAH3UCTOPA 3 KEPYIOUUM P-N-TIEPEXO0M.
®di3uyHI TPOIeCH B MOJILOBOMY TpaH3ucTOpi. OCHOBHI MapaMeTpH MOJLOBUX TpaH3UCTOPiB. CTaTH4HI
XapaKTepUCTUKH TOJIbOBUX TpPaH3UCTOPiB. CTpyKTypa 1 OCHOBHI PpEKUMH POOOTH MOJIBOBHUX
TPAH3HUCTOPIB 3 130IbOBAaHUM 3aTBOPOM 1 BOy10BaHUM KaHajaoM. CTpyKTypa i OCHOBHI PE&KHUMHU POOOTH
MOJIbOBHUX TPAH3UCTOPIB 3 1HIyKOBaHUM (iHBepcCiiiHMM) KaHaioM. [lapa3uTHi CTPYKTypH B MOJBOBHUX
TPaH3UCTOpax 3 130J1b0BaHUM 3aTBOPOM. [100ymoBa CTPYyKTypH 1 OCHOBHI peXUMH pOOOTH OIMOISIPHUX
TpaH3uCTOPiB 3 i301p0BaHUM 3aTBOpOM IGBT. OcHoBHI mapametpu i xapakrepuctuku IGBT.

CtpykTypa 1 OCHOBHI peXuMu auHicTopiB. Pi3uuHi mpouecu B AUHICTOpi. Bonbr-ammepHa
XapakTepucTuka muHicTOpiB. CTpyKTypa 1 OCHOBHI peXuMu THpHCTOpiB. Di3muHi mpomecu B
tupuctopax. Bonbr-ammepHa xapakrepuctuka Ttupuctopa. OcHOBHI mapamerpu. CumeTrpuuHi
tupuctopu. Ctpykrypa i ocHOBHI pexkumu podotn GTO tupucropiB. ®izuuni npouecu B GTO
tupucropax. Bonpr-amnepna xapakrepuctiuka GTO tupucropa. @oToeneKTpuuHI NPUIaAA Ha OCHOBI
30BHIIIHBOTO (oroedekry. DOTOENEKTPOHHI MpHUIaaAd Ha OCHOBI BHYTPIIIHBOTO (HOTOCPEKTY.
@®oroenementy. (Cxema BKIIOYEHHS 1 XapakTepucTtuku ¢oropesuctopiB. DoromiogHa i
¢dororanpBaHiyHa cxeMma BKJIIOYEHHS (oTomiomiB, iX xapakrepucTukd. (Cxema BKIIOYSHHS 1
XapakTepUCTUKU  (GOTOTpaH3ucTOpiB 1 (ororupuctopiB. OCHOBHI OpUHIMINKA  [OOYAOBU
CBITJIOBHIIPOMiHIOUHMX AioAiB. CTBOpEHHs CKIagHUX CBiTiIomioniB (Oinmi ceiTmonmionm). Ilapamerpu i
XapaKTepUCTUKH CBITIIOA10/1B. Pi3U4HI OCHOBM BAaKyyMHOi €JEKTPOHIKH. J[BOENEKTpOAHI BaKyyMHi
npuiagy. BakyymHi npuiaan 3 ciTkamMH. 3aCTOCYBAaHHSIM BaKyyMHHUX MIKPOEIEKTPOHHUX BUPOOIB y
Cy4JacHUX Ipuianax. BakyyMHi npuiaau Juis HaJBUCOKMX 4acTOT. PeHTreHiBerki anapatu. Ilpumaau
IJ1a3MOBOI €J1eKTPOHIKU. ENEeKTpOHHO-TIpOMEHEB] NPUIIAIH.

Pexomenoosana nimepamypa

1. bopucos O.B., AAxumenko FO.1. TBepnoTinbHa enextponika: [linpyunuk. — K.: HTYY "KIII",
2015.-484 ¢

2. ®i3uyH1 ocHOBH enekTpoHHoi TexHiku. [1ix pexn.. lotpu 3.10. JIbBiB, Jlira-IIpec, 2004, 840c.

3. ®i3uuHI OCHOBM E€JEKTPOHIKM: KypcC JeKIii]: HaB4. moci6. mig cTynd. cremianbHocTi 171
«Enextponikay / KIII im. Iropst Cikopcrkoro; yknaz.: K.C. [Ipo3nenko, — EnexkTpoHHI TEKCTOB1 AaHH1
(1 daiin: 8,58 Mbaiir). — Kuis: KIII im. Irops Cikopebkoro, 2021. — 153 c.

4. bomox B. ®@., lanpko B. I'. OcHOBH elEKTpOHIKK 1 MIKpOIpolecopHoi TexHiku: Hasu.
nociouuk. — Xapkis: HTY "XIII", 2011. — 257 c.

5. Mymnsak H. M. OcHoBH eNneKTpOoHIKH 1 MiKpoeseKTpoHiku. — J{poroduy: beckuz BIT, 2014. —
443 c.

6. Llapenko O.M. OcHoBu (}i3UKKM HamIBOPOBITHUKIB 1 HAMIBIPOBIIHUKOBUX MPHIIAJIIB:
HaByaabHUN nociOHUK . — KipoBorpan: PBB K/IITY im. B. Bunnnyenka, 2011. — 243 c.

3 IIporpamyBaHHs

Crpykrypa nporpamu. [linkimrodeHHs ¢aiiiiB, TUIO OCHOBHOI mporpamMu. IMeHa mepeMiHHuX y
MoBi C. OcHOBHI TUIK JaHuX. @opMaT 4rcaoBUX KOHCTAHT. lIlicTHaAUATKOBUI, 1ECATKOBHIA 3aHCH.
CuMBOJIBbHI 1 psasiKoBI KOHCTaHTU. OCHOBHI apu(METHYHI 1 JIOT14HI OIeparlii, 0 BUKOPUCTOBYIOTHCS
IIpU pO3paxyHKy BHpasiB. Oneparlii 30iabiIeHHs i 3MeHneHHs. [106iToBi joriuni oneparii. Oneparii
Ta BUPa)XEHHS MPUCBOIOBaHHS. DopMaT KOMaH/IM 3MiHH BJIACHOTO 3HAYEHHS 3MiHHOI.

@opmar BukiIMKy QyHkuii. OOmacte naii 3MiHHEX. AprymeHTtn QyHKuii. ChoeuianbHi
cnenudikailii 3SMIHHUX: CTAaTHYHI, pericTpoBi. BiAMIHHICTh 30BHIIIHIX 1 BHYTPIIITHIX 3MIHHHX.
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®opmaranii BuBony — (yHkiis printf. Tlopsimok BHUKIMKY, OCHOBHI CHMBOJIM TI€PETBOPCHBD.
dopmarnuii BBig - ¢ynkuis scanf. IleperBopenns tumi. ®@opmar xomanmu if-else i if-else-if.
[Tepemukau. Popmar komanmu. OcobmuBocti podoTtu. Imkmm While 1 for. ®dopmar 3amycky,
ocobmuBoCTi podoTu. Oneparopu nepenadi kepyBanHs. O0IacTi 3aCTOCYBaHHS.

PoOota 3 MacuBamu i cTpykTypamu AaHux. Popmar onucy nepeMiHHUX 1 OpraHizauis JOCTyIy
70 3HaueHb eneMeHTiB. Pobota 3 daiinamu. Oynkuii podotu 3 daitnom. Tunosi pimenns. Junamiuni
cnucku. PizHoBumu crnuckiB. Opranizamis crnucky. Komanmum komrminsropa. BximrouenHs Qaiiis.
MakpomniacranoBka. Jomatkosi crernudikatop tumiB. Crnemudikatopu TtumiB. Kiodosi ciosa.
Honarkosi incTpymenTn MoBH Ci. [IpaBuna odopmienns anroputmi. BetaBka acemOIepHOT YaCTHHM.

Metoau BiJOKpEMIICHHS KOPEHIB HENiHIMHOro piBHAHHSA. MeToan YTOYHEHHS KOpEHIB
HEeJHIWHUX PiBHSIHB. MeTon nuxoTtomii. MeTon xopa. MeToa T0TUYHUX, KOMOTHOBAaHUN METOJ XOpJ 1
JTOTHUYHUX.

Meron mpoctux itepamiii. Pi3HOBHIM METOIIB pPO3B’S3Ky CHUCTEM alreOpaiuHux JIIHIHHUX
piBHsHb. Meton Kpamepa. ItepariitHi Meronu po3B’si3Ky CHCTEM anreOpaiyHuX JIIHIHHUX PIBHSHb.
Meton Sko6i. Meron ["ayca-3eiiaens.

Uucenbue mudepenniroBanas. Meton Einepa. Bunpasnennii meton Eitnepa. MoaudikoBanuit
Meroa Eiinepa. Meron Pynre-Kyrru.

UucenbHe iHTErpyBaHHA. METOIM JIIBUX Ta MPAaBHUX MPSIMOKYTHHKIB. Metoxa Tpanemiit. Meron
Cimricona.

AnpokcuMariisi eKCIepUMEHTAIBHAX TaHuX. Meron HalMeHIMX KBajpaTiB. CreKTpalbHUi
aHami3 TaOnuyHuX JaHux. JluckperHe mneperBopeHHss PDyp’e. InTepnomswis 3 piBHOBIIJAICHUMHU
By3iamMu. @opmynu HproToHa ast moyarKy Ta KiHI TaOmuii. [HTepronsiis 3 HepiBHOBIIaICHUMHI
By3JaMH. 3BOpOTHa iHTepnoisauis. Ontumizamis ¢yHkuid. Meroau ontumizanii. OcHOBU Teopii
moxuOoK BUMIiproBaHb. Kitacudikarris Ta po3paxyHOK OXHOOK.

Pexomenoosana nimepamypa

1. C++. OcHoBu nporpamyBanHs. Teopis Ta npaktuka : migpyanuk/ [O.I". Tpodpumenko, FO.B.
ITpokom, L.I". IIBaiiko, J.M. bykara tain.] ; 3a pea.O.I'. Tpopumenko. — Oneca: ®enikc, 2010. — 544 c.

2. bpasn B. Kepuiran, [enic M. Piui. MoBa nporpamyBanus C, npyre BuaanHsa (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 0 JTabopaTOpHUX pobiT 3 mucuumiuiinu «lHpopmarukay Yactuna 1 /
VYxnanaui: Kopouss €. 1., Bepxxanocbka M. P. — Xapkis: HTY «XI1I», 2015. — 48 c.

5. MeTtoauuHi BKa3iBKU /10 JIaDOpaTOPHUX POOIT Ta pO3PaxXyHKOBO-TPa(bIYHOTO 3aBJaHHS 3
mucuumutiag «lHpopmarukay, Hactuna 2 / Yxiagaui: 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 aucuumuiinu «llepconanbHi
KOMIT ’I0Tepr» Ui cTyAeHTiB creniaabHocTel 7.090803 «Enextponni cucremu» 1 7.090804 «Pizuuna
1 OlomeanuHa enekTpoHikay. OmnepauiiiHi cuctemu./ Yknan. Homuin I. @., Bepxxanoceka M. P.,
[Ipokomnenko B. 0., €pecbko O. B. — Xapkis: — HTY “XIII”, 2005. — 52 c.

4 Anajiorona ta nuugpoBa ejeKTpoHika

Knacudikamis mniacuioBaIbHUX NPUCTPOIB, IX OCHOBHI IOKAa3HMKH Ta XapaKTEPUCTHKH.
[IpoxomkeHHs eIeKTPUYHUX CUTHAJIB Yepe3 JIiHINWHI JaHuoru. dibTpyu HIKHIX 1 BEPXHIX 4YacToOT,
CMYTOBUH Ta 3aropo/KyBajbHUM (iIBTPH, iXHI OCHOBHI XapaKTEPUCTHKH.

OnHokackaJHI TpaH3UCTOpHI miacwitoBavi. [ligcwmroBanbHl Kackaad Ha OIMOJApHOMY
TPaH3UCTOPl 3 3araJilbHUM €MiTepoM, i3 3arajibHOK 0a3010, i3 3arajJbHUM KolekTopoMm. Cxema
i ACUITIOBaYa Ha MOJILOBOMY TPAaH3UCTOPI 3 3araIbHUM JKEPEIIOM.

[ToOymoBa MOTYXHUX MiJCHITIOBATHHUX KackaldiB. /[BOTakTHI MiACHIIIOBAaYl MOTYXHOCTI Ha
OCHOB1 €MITEpPHOr0 TMOBTOPIOBaYa i HAa OCHOBI BKIJIFOUEHHS TPAH3UCTOpPA 3a CXEMOIO 3 3araJlbHUM
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emiTepoM. JIBoTakTHHMII TpaHcpopMaTopHa cXeMa MiJICHIIOBa4Ya TMOTYXHOCTI. OCHOBHI THIH
MDKKaCKaTHUX 3B'S3KiB CXEM ITiJICHIIIOBaviB. BU3HAYCHHS CyMapHOTO KOe(IIlieHTa i ICUICHHS.

Oco0MBOCTI MOCUJICHHS MOBUILHO 3MIHHOTO CUTHAJIB. [IpUunHN BUHMKHEHHS JIpeidy HyJIs.
Hudepennianpauii kackan. Crabimizamis pexxumy mokoro. OCHOBHI mapaMeTpu AuQepeHIiaTbHOro
Kackany.

Onepaniitanii miacuaoBad. OCHOBHI OHSTTS, YMOBHA TIO3HAYKa, TIEpeaTHA XapaKTEPUCTHKA.
CtpykTypHa Ta TpHUHIMIIOBA CXEMH oOlepaliiiHoro miacumoBaya. Ilapamerpu onepauiiiHoro
i ACUIIIOBAYA.

HaiinpocTimi c¢xeMd TIACWIIOBAdYiB IMOBUIBHO 3MIHHMX CHUTHAQTIB: 1HBEPTYHOUHH Ta
HeiHBepTYIOUHiA TMiICHIIOBAYi. [X TIepeaTHi XapaKTepUCTUKY i OCHOBHI BiIMiHHOCTI.

Cymytoun cxemH. [HBEepTYrOUHI cymMaTop 1 cXeMma IMiJICYyMOBYBaHHsI-BUpaxyBaHHs. Pi3HuIeBuit
MiJICHITIOBaY. Y MOBH OaJlaHCy KO€(IIIEHTIB ITiICUICHHS.

Cxemu iHTerparopiB Ta audepenuiatopiB. OCHOBHI pO3paxyHKOBI BHPaKCHHsI, HEOOXiIHICTh
YBEJIEHHS KOPUTYBaJbHUX JIaHOK. [TimcyMoOByto4i cxeMu iHTerpaTopiB Ta audepeniiaTopis.

CrienianizoBaHi CXeMH: MIKOBUM IETEKTOP, (PyHKIIOHAIbHUN TEPETBOPIOBAY, AETEKTOP AIFOYOTO
3HadeHHs. ['ipaTop.

AkTHBHI (UIBTpH HaA ONEpaliiHUX MiJCHIIIOBaYaX. OCHOBHI PO3PAXyHKOBI BHPAKECHHS.
Xapakrepuctuku ¢inbTpiB Uebumena ta barrepBopra. OgHOKacKaaHi GiABTPH IPYTOTO MOPSIKY.

IMmynbCcHI cxeMu Ha omepaliiHUX MifcuioBayax. [HBepTyrouuil Ta HEIHBEPTYIOUHIl TpUrepa
[minra. [ToOynoBa Ha iX OCHOBI MyJIbTHBIOpaTOpa 1 OAHOBIOpaTopa.

Cra6inizatopu Hanpyrd. BiaMiHHOCTI KOMMEHCALIMHOTrO 1 MapamMeTpu4yHOro crabdiiizaTtopa.
Bukopucranss onepaniiHOro miAcHIoBayda Jjs cTadbiizamii HanmpyrH.

IMIynbCHI eeKTpUYHI CUTHATH, 1X mapaMeTpu 1 KogyBaHHsA. Anrebpa yoriku. Jloriuni GpyHkiii,
ix MmiHIMI3amisi Ta cxeMmHa peaiizamis. ba3oBi kommoHeHTH mHQPPOBOi cxemorexHikn. KomoOiHamiiiHi
¢dbyukionansHi By3nu. [Iporpamosani soriuni marpuii. [locninoBHi QyHKumioHanbHI By3nu. CxeMHi
BapiaHTH TpUTepiB. ACHHXPOHHI Ta CHHXPOHHI ABIMKOBI JMumibHUKU. Perictpu. AGcTpakTHi UQpoBi
aBTOMAaTH, METO/H iX 3aJaHHs. MynbTuBIOpaTopu. @opMyBadi KOPOTKUX IMITYJIbCIB.

Pexomenooeana nimepamypa

1. BM. Ilpuxonesko Komm’rorepHa enexktponika. Y. 1. AHanoroBa cxemoTexHika: Hapu.
nociOnuk. 3a pea. [lpuxoapka B. M. — J1.: 1onI3T, 2008. — 198 c.

2. B.b. lynukeBuy, I'.B. Kenbo, I.B. IlerpoBuu. Enexrponika Ta MikpocxemoTexHika. Yactuna
II: Ananorosa cxemorexnika (Cepis “Jluctaniiiiine Hapuands. Ne 53). HaBuanpHuit mociOHukK. - JIbBiB:
Bunasuuitso JIsBiBceKkol momitexHiku, 2010. - 224 c.

3. MeroauuH1 BKa31BKU J0 JIaOOpaTOPHUX POOIT 3 JUCHUILIIHU « AHAJIOrOBAa CXEMOTEXHIKa» IS
CTYJEHTIB cremianbHocTell «EnekTpoHHi cucteMn» 1 «DizuyHa Ta GloMeInYHa eNeKTPOHIKay /YKIal.
€.1. Kopons, O.A. Byrosa - Xapki: HTY «XIlI», 2011. - 40 c. Ykp. moB.

4. Anpaponik bynsk. EnekTpoHika Ta MIKpOCXEMOTEXHIKa: HaBYaJIbHUM MOCIOHUK Ul BUIIMX
yuOoBux 3aknajiB. - Kui - Tepronins: 2001. - 382 c.

5. Ananorosa cxemorexnika / JLII. Mensuuit — Kuis: KIII im. Iropst Cikopcekoro, 2017. — 177 c.

6. FO.I1. Komonraerchkuii, A.I'. CockoB EnexTponika i Mikpo cxemorexHika: [liqpydnuk. 2-¢
Buj./ 3a pen.. A.I'.CockoBa. — K.: Kapasena, 2009. — 416c.

7. 0. M. Bopoo6iioBa, B. /1. IBanuenko. OCHOBH CXEMOTEXHIKH: MiApy4HUK. — [2-e Bua.]. — Oxeca:
®demnikce, 2009. — 388 c.

8. O0poOnenHs curHamiB Ha 0asl omepauiiHUX miacuiaoBayiB. CxemoTexHika. Po3paxyHku:
Hagu. noci6. / Cepriit OnekciitoBuu CenoB. — Kuis : KIII im. Iropst Cikopcrkoro, 2017. — 132 c.: 1.

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.

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. PaGenbkuii, B. 5. XKyiikos, B. /1.
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['ynuii. - JIsBiB : HoBuit cBiT-2000, 2020. - 736 c. - (Bumia ocsita B Ykpaini). - ISBN 978-966-418-067-

14. EnemenT 1udpoBoi eNEeKTPOHIKH B €IEKTPOTEXHIYHUX MPUCTPOsX [ TeKkcT] : HaBY. MOCIOHUK
/ P. I1. Murymenko, O. FO. Kpomauek ; XapkiBCbKUI MOMITEXHIYHUN 1H-T, HAIl. TEXH. YH-T. - XapKiB :
HTYVY “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

[Ipuniunu  moOymoBM  MiIKporporiecopHuux  cuctem. IlluHm Ta  opraHizamis IIWH
MIKpOIIPOIIECOPHUX ~ CHUCTEM.  ApXITEKTypa  8-po3psiiHOrOo  MiKpompouecopa.  TakTyBaHHS
MIKpOIpoLEecOpHUX cucteM. OCHOBHUI MK poOOTH Mikpornpouecopa. CiIOBOCTaHOBHILE SIK 3aci0
KEepyBaHHS MIKPOIPOIIECOPHOIO CHCTeMOr. TumM4YacoBi miarpamMu poOOTH Tporecopa HpU Pi3HUX
MAaIlMHHUX LUKJIaX. TUMUacoBi JiarpamMy UKy BUKOHaHHS KoMaHau. OcoOIMBOCTI apXiTeKTypu 16-
po3psitHOTO Mikpomporiecopa. Kimacudikariss komang Mikpomnporiecopa. OcoOIHBOCTI MporpaMyBaHHS
MOBOIO AcemOiepa.

Knacudikamis cucrem mam'sati B MiKpOIpoIecOpHuX cuctemax. [IpuHiumnm moOynoBu cuctem
nam'sti. OCHOBHI MapaMmeTpu eleMeHTa mam'saTi. BXigHi Ta BUXIOHI CHUTHa M MIKPOCXEM IaM'fTi.
Knacudikamist HamiBmpoBimHUKOBHX 3amaM’siToByBaibHUX mpucTpoiB (3I1). IlpuHimmu mobynoBu
moayniB noctiaux 311 (I13I1). Mikpocxemu I13I1. Ilpunuunu nobyaoBu mMoxymiiB omnepaniinux 311
(O3I0). IMpuaunu moOynoBu Kemr-am'sti. [IpuHIunmm no0y1I0BH CTEKOBOI ITam'sITi.

[TpuHMnu noOGy0BU NPUCTPOIB BBEIEHHA-BUBEIeHH. [IporpaMHo-kepoBaHa nepeaya JaHHX.
Opranizamis oOMiHy iH(OpMaIi€l0 3 BHKOPHUCTAHHSM CHCTEMH IPIOPUTETHOTO IIepepUBaHHS.
Oprani3aiis KaHaiy NpsiMOTo JI0CTYILy B IaM’ SITb.

OCHOBHI  TEHJEHII PO3BUTKY MIKpPOIPOLUECOPHUX CHCTEM KEpYyBaHHS IPHUCTPOSMH
iHpopManiiiHoi enekTpoHikU. Yac pilieHHs 3aBJaHHs NpU KepyBaHHI B peaJbHOMY MacuITadl yacy.
3aBiaHHs, pO3B'A3yBaHI INpU pPOOOTI B peanbHOMYy MacmiTadbi dacy. Ilpuctpoi st 3B'A3Ky 3
kopuctyBadeM. Ilpuctpoi 3B'i3ky 3 oO'exkTamm ympaBiiHHSA. BBeneHHs 1 o0poOka aHamoronoi
iHdopmarii: ALIT Ta IAIL IlinBumenns mBuakoaii npu 300pi i1HMopmarii. [HTEpdeiicu
MiKpoIporecopHux cucteM. Jlonmomixui inTepdeiicu 1 munn (12C, SPL, JTAG).

OpHoKpuCTanbHI  MIKPOIPOKOHTPOJIEPU.  Y3arajibHeHa MOJENIb OJHO  KPHUCTaJbHOTO
MIKpOKOHTpoJiepa. Tumnu npouecopHux saep. MikpokoHTposepu Juist yrpasiiHas cem’i MCS-51 ¢ipmu
Intel. Ctpykrypna cxema MK 8051. Perictpu cnemianpaux ¢yHkiiin. Oco0IMBoCTI poOOTH CUCTEMH
nepepuBaHHs Ta pericTpiB craHy. PyHKIIOHAIBHI MOXIMBOCTI TaiiMepa Ta moprtiB. Ilepudepiiini
npuctpoi. BBenenns indopmaliii Ta BUBEEHHs Kepyrounx curaaiis i3 MK.

Knacudikanis cyyacHUX MiKpOKOHTposiepiB. OCHOBHI O0COOJIMBOCTI apXiTekTypu §-mu, 16-Tu,
32-ox OitHux i DSP wmikpokonTposnepiB. CepenoBuia po3poOKH MPOTrpaMHOTO 3a0€3TeYeHHS /s
mikpokoHTposnepiB (IDE). CrangapTti Oibmiorekn i poboTH 3 MiKpokoHTposepamu. DyHKIil
BiJUTaroPKyBaHHS TIPOTPAM.

Mikpokontponepu cepii STM32 ¢ipmu STMicroelectronics. CiMeiicTBO MiKpOKOHTPOJIEPIB
Main stream, High performance, Ultra-low-power. BimmaromxkyBaisai momyni Discovery i Nucleo.
Cuctema >KMBICHHS 1 TaKkTyBaHHS MikpokoHTposiepa cepii STM32. OCHOBHI eleKTpH4Hi
xapakTepucTuku. Pexxumu Huspkoro eneprocrnoxuBanns: SLEEP, STOP, STANDBAY.

CrpykTypa MOpTiB BBOJY/BUBOAY MikpokoHTposiepa cepii STM32. OcCHOBHI eneKTpuYHi
xapaktepuctuku. OyHkuii 1ist poboTH 3 mopTamMu BBOAY/BUBOAY. KoHTposep BKIaJeHUX BEKTOPIB
nepepuBaHHs Ta oOpoOKa 30BHINIHIX IepepuBaHb. TaiiMepu MikpokoHTponepa cepii STM32.
TakTyBaHHs 1 KepyBaHHA poOOTOr0 TaiiMepa. ['eHepailisi CUTHaNIB CHIB MagaHHSA 1 (OpMyBaHHS
IIMPOTHO-IMIYJILCHOT MOAYJsLii. Pexxum 3axBary BMICTY JIIYMJIBHUKA TaiiMepa IO 30BHIIIHBOMY
curHainy. OcHoBHI GyHKIIT ans poboTtu 3 TaliMepamu. AHajoro-uudposi 1 1uppo-aHAIOTOBI
nepeTBoproBadi MikpokoHnTposepa cepii STM32. OcHOBHI XapaKTEpUCTHKH 1 peskuMu podotu. Kanamu
ANII perymsipHOro 1 I1HXEKTOBaHHMX TMepeTBopeHb. Bukopucranas ALl B sxocTi aHagoroBoro
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cTtopokoBoro Taiimepy. OcHoBHI ¢yHK1ii a1 podotu 3 ALIT 1 LIAIL. OcHoBHI iHTEpdEkcH 3B’ SI3KYy
MikpokoHTposiepa cepii STM32. OCHOBHI XapakTepUCTHKH 1 PeXUMHU poOoTH. Momynb MpsiMOro
JOCTYITy 0 TlaM’siTi MiKpokoHTposiepa cepii STM32. OCHOBHI XapaKTEPUCTHKH 1 PEKUMH POOOTH.
[lepenaua MacuBiB JaHUX MiX nepu(epiiiHIMU TPUCTPOSIMHU 1 OTIEPATUBHOIO TTaM SATTIO.

[TobynoBa cucrem BimoOpakeHHs iHdopmarii Ha 0a3i MikpokoHTposiepa cepii STM32.
[TobynoBa cuctem KepyBaHHsS Ha 0a3i MikpokoHTpoisepa cepii STM32. Meroau oOpoOKu CUTHATIB 3
KHOIIOK, 3MIHHHMX pE3HCTOpPiB, C€HKOJEpIB, JKONCTHKIB, ceHCOpHHMX maHened. [loOymoBa cuctem
(bopMyBaHHS IMITyJIbCHUX MOCTiTOBHOCTEH Ha 6a3i MikpokoHTposiepa cepii STM32. [TobynoBa cucrem
peecTparii aHaJIOroBHUX CHTHANMB Ha 0a3l MikpokoHTposiepa cepii STM32. barartokananbHa
BUMIipIOBaJIbHA cucTeMa. Bukopucranus nonepenaboi o0podku curnamis. [1o0ynoBa KoMyHIKaiiiHOT
cucteMu Ha 0asi MikpokoHTposepa cepii STM32. PobGorta 3 maruyumkamu, 10 MarwTh HHQPPOBHIMA
iHTepdeiic 3B’s3Ky. OOMIH TaHMMHM MK MIKPOKOHTPOJEpHHMMH cucteMamu. llepemava nanux Ha
MePCOHAIBHUK KoMl FoTep. Bubip 1 oOrpyHTYyBaHHS BHKOPHUCTAHHsS MIKPOKOHTpOJIEpa Ha ITiICTaBi
3a/1a4, 1110 BUPIIIYIOTHCA.

Pexomenoosana nimepamypa

1. MikponpouecopHa texHika [Tekct] : migpyunuk / 0. L. Slkumenko [ta in.] ; pen. T. O.
Tepemenko. - Xapkis : HTY “XIII”, 2003. - 440 c. : im.

2. CnenianizoBaHi MiKpOKOHTpOJIEpHI cuctemu. Teopis 1 mpakrtuka [Texct] : minpyunuk / €. 1.
Coxou [Ta iH.] ; XapKiBChKHIA TOMITEXHIYHUH 1H-T, HALl. TEXH. YH-T. - XapkiB : HTY “XIII”, 2007. - 252
c.

3. IIpoexTyBaHHs MiKPOIPOIECOPHUX CUCTeM: HaBYanbHUii ociOnuk / C. M. LHupynehuk, I'. JL.
JIucenko. — Bignung: 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 JIFOAUHHU.

Amnapart pyxy i onopu. OcboBuii ckenet. byosa ckenety moaunu. JJonatkosuii ckenet. Kictku
BEPXHbOI Ta HIXKHBOT KIHIIBKH. Cyriao0u KiHIiBOK. Bunu cyrino6is. M’s13u yacTuH Tina. M s34 rojioBH,
CIIMHHU, )KUBOTA.

Cucremu kpoBi Ta KpoBooOiry. Cucrema KpoBi, KIITHHH KpoBi. CucremMa KpoBoooOiry. byaosa
cepis. Benuke ta mane kona kpoBooOiry. Jlimpatuuna cuctema. Jlimpatuuni cyaunu.

Cuctemu AuXaHHs, TPaBJIEHHS, ceUOoCTaTeBa cucTeMa, Imkipa. JluxampHa cucrtema. bynosa
OponxianpHOro fepeBa. TpaBHa cuctema. TpaBHUI KaHall, BeNUKI TpaBHi 3a103u. CedocTaTreBa cucreMa.
Ceuosi opranu, craresi opranu. Llxkipa. [ToxigHi mkipu.

EnnokpuHHI 321031, HEpBOBa cHcTeMa 1 opranu mouytriB. EHokpuHHa cucrema. EHokpuHHI
3ano3u. bynoBa Ta @yHkuii HepBoBoOi cucteMu. LleHTpanbHa, nepudepryHa Ta BereTaTuBHa HEPBOBA
cucrema. Opranu nouytriB. Opras 30py.

[Tpupona BuHUKHEHHs OioeneKTpuyHHX mnoTeHmiamB. [lorenuian crokoro. [loTeHmian mii.
MioHeBpaJbHHIA CHHAIIC.

®izionoris cepueBo-cyAHMHHOI cucteMu. Dizionoris kposi. Ckian, KUIbKICTh, (i31KO-XIMIYHI
BiacTuBOCTi KpoBi. Cucrema kpoBooOiry. IlpoBinna cucrema cepus. Cepue sk Hacoc. Helpon-
ryMopajbHa peryismis. JisaapHICcTh cepls.

@izionoris opraniB auxaHHsa. Bentwrsmnis nereniB. ®a3u auxanHs. ['a3000MiH B JereHsx i
TKaHWHaX. ['a3000MiH B TKaHWHAX. Perynsmis quxands. JluxaHas B yMOBax 3MIHEHOTO aTMOC(HEPHOTO
TUCKY. D1310JI0Tisl OpraHiB TPaBJIEHHS Ta CEYOCTATEBUX OPraHiB.

MoTopuKa HITYHKOBO-KHIIIKOBOTO TPakTy. PediexTopHe BUIIIEHHS IUTYHKOBOTO COKY. MeToan
nocmipkenHs. O6miH pedoBuH. Tepmoperyismiss. OCHOBHUHM 1 eHepreTHuHui oOMiH. OOMiH OLIKIB,
KUPIB 1 ByrJieBoAiB. Bitaminu. MexanizMm cedoBuneHHs. KibKicTh 1 CKJ1aj cedi.

@izionoris LEHTPaIbHOI HEPBOBOI CHCTEMH. 3ajlo3M BHYTPIMHBOI cekperii. Perymsmis
TISTTBHOCTI 3a7103 BHYTPIIIHBOI cekperii. ['opmonn. Metoau mocnimkenns. ®Di3100Tis MEHTPaIbHOT
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HepBOBOi cuctemu. Di3iojoris IEHTPAIbHOI, NMepudepruyHOi Ta BEreTaTUBHOI HEPBOBOI CHUCTEMH.
Metoau nmocnimkenns. Opranu modyTTiB Ta ix npusHadeHHs. CHIpUiMaHHS CBITIOBHUX IOJPA3HEHb.
[lepenaua 3ByKOBUX KOJIMBAHb.
Pexomenoosana nimepamypa

1. Anaromis moaunu: miapydnuk / 1.5 Komnan, B.O. I'punuyk, B.X. Benemens Ta in. — JIynpk:
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2. Konsaaenxko I'.I. Anatomis moaunu: miapyunuk / I'.1. Komsinenko. — 5-te Bua. — Kuis: JIubinp,
2009. — 384 c.

3. Biodizuka i 6iomexanika: miapyd. / B.C. Aarontok, M.O. bonnapenko, B.A. Bamenko Ta iH.
—K.: HTVYY «KIll», 2012. — 344 c.

4. Koctiok IL.I'. biodizuka: migpyd. [ans ctya. 6iojor., MeAuIHuX Ta Gi3udHuX GakyabTeTiB] /
mig pen. ILI. Koctioka. — K.: O6epern, 2001. — 544 c.

5. OcHoBu aHaTomii 1 (izionorii moaunu [Tekcr]: HaBd. nmocioauk / M.A. JlicoBa. — XapkiB:
HTY «XIII», 2008. — 256 c.

6. AbaxymoB B.I". biomenuuni curnanu. ['enesuc, o0podka, moniTopunr / B.I'. Abakymos, O.1.
Pu6in, 1. Cearom. — K.: Hopa-npint, 2001. — 516 c.

7. Hanuii O.B. Menuuna i 6ionoriuna ¢izuka: nigpyd. [ cTyA. BUIL. Mea. 3aki. ocBitu [1I-IV
piBHIB akpenuranii| / mig pex. O.B. Yanoro. — K.: BIITOJI, 2001. — T.2. — 415 c.

8. dyHkuioOHANbHA aHATOMISA : MiAPYYHUK / 3a pea. npod. Denonroka f.1., nmpod. Murnkana b.M.
Tepnomine : HaBuansua kaura-borgan, 2007. — 541 c.

7 PeecTpauisi, nepegaya i o0pooka inpopmanii

BumiproBansnuii nepersoproBad. [Hpopmaiitauii curnan. [ndop-ManiiHuii mapameTp CUrHaIy.
CraTnyHi XapaKTepUCTUKH BUMIPIOBAIBHUX TepeTBoproBadiB. KoedimieHT Ta (yHKIIis TepeTBOPEHHSI.
YyTnupicte Ta mopir uytiauBocTi. CrocoOu 3HMKEHHs MOoXuOku. Bubip matdymka 3a CTaTUYHUMHU
XapakTepucTUKaMu. JlnHaMiuHI XapaKTEpUCTHUKU BHMIpPIOBATBHUX MepeTBoproBauiB. [lepematouna
xapakTepucTuka. JlnHamiuni noxuOku. Bubip naTumka 3a 1TMHAMIYHUMH XapaKTEePUCTUKAMHU.

JlaTuuky eneKTpOMAarHiTHUX BEJIUYMH B €JIEKTPOHHIA MeOuuHii amaparypi. JlaTtumku sk
HEBiJ’€MHAa 4YacTUHA EJEKTPOHHOTO MNpHUCTporo. Bu3HaueHHs patuuka. [anbpBaHiuyHa po3B’s3Ka.
VY3romkenns piBHIB 11 miakmoueHHs 10 AL, Ananorosi Ta nudpoBi JaTYUKH.

PesuctuBHi natunku Hanpyru. [IpuHnun aii. XapakTepuCTHKHM Ta 00JacTh 3aCTOCYBaHHS.
Jlxepena noxuOOK Ta TEXHIYHI criocoOM iX ycyHeHHsa. KoMrieHcoBaHMM A1IbHUK HaNpyru. Pe3ncTuBHi
natyuku cTpyMmy. CranpaptHi myHTH. [IpuHnun aii. XapakTepUCTHKHM Ta 00JacTh 3acTOCY-BaHHS.
TemnepaTypHa KOMIEHCALIs.

EnextpomarHiTHi fgatuuku. BumiproBanbHi TpaHcpopmaropu crpyMmy. [lpuHumm mii.
XapakTepucTUKU Ta 00sacTh 3acTocyBaHHs. OcOOJMBOCTI KOHCTPYKTMBHOTO BHKOHaHHs. Jlkepena
MOXMOOK Ta TEXHIYHI CIOCOOM X yCyHeHHs. ['allbBaHOMarHiTHI JaT4uku cTpyMy. ['agbBaHOMarHiTHi
edextu. latunku ctpymy Ha edekrti Xosuta. [Ipuniun aii. XapakTepuCTHKHU Ta 00J1aCTh 3aCTOCYBAaHHS.
Oco6auBOCTI KOHCTPYKTUBHOI'O BUKOHaHHS. /kepena moxXmOOK Ta TEXHIYHI CIOCOOM IX yCyHEHHS.
dotoenekrpuuHi naTaukd. OnTuyHa nmapa. JaTduku cTpyMy Ta HAllPYTH 3 BUKOPHCTAHHIM ONTHYHOT
napu. Ilpunnun nii. XapaktepucTuku Ta o6nacte 3actocyBaHHs. CnemianbHi IMC  naTtuymkis
esniekTpoMarHiTHUX BenuuuH. IMC naTuukiB 3 mudpoBuM BuxogoM. CriemnianizoBaHi JaTYMKU CTPYMY
Ha edekri Xomta. IMC ¢QoToenekTpuuHUX IaTYMKIB CTpyMy Ta Hampyrd. JlaTuyumku 3 MIMPOTHO-
IMITYJIbCHOIO MOJYJISIIEI0 BUXIJIHOTO CHUTHANy. 3arajibHi MUTaHHsA Teopli iHpopmarii. OTpuMaHHS
iHpopmanii. [lepenaua indopmarii Ha Bigctanb. O6podOka iHpOpMaLlii, 110 IpeJcTaBiIeHa y BUTIAAL
€JIEKTPUYHUX aHaJOroBux curHaiiB. lleperBoproBaui nudpoBuit koj — iH(oOpMaUiiHUN HapameTp
curHainy. [leperBoproBaui iHdopmattiiiHuii mapamerp — uudpoBUil KOII.

Pekomenoosana nimepamypa
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«beckup bity, 2003 - 544 c.
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—224 c.

9. EnexktponHi meromu i 3acobu OioMeqUYHUX BUMIipIOBaHb: HaByanbHUH mociOHuMk / C.K.
Memaninos, B.M. Cniak, A.T. Opnos . — K.; HTYVY KIII, 2015. — 211 c.: i..

10. KoHcmiekT sekmiii 3 BABYEHHS TUCIMILIIHA « BUMipIroBanbHI IEpETBOPIOBAYi Ta JATYHKH JIS
MEAMKO-TEXHIYHUX CHCTeM» HJIsi CTYIEHTIB cremiaqbHOCTI 163 - biomenuyHa iH>KeHEpis OCBITHS
nporpama biomennuna imkenepis / Yiumaz. JL.I'. KoBans. — Binnuns : BHTY, 2020.

11. Biological and Medical Sensor Technologies CRC Press / Published March 29, 2017,
Reference - 412 Pages - 186 B/W Illustrations ISBN 9781138073210

8 dDizioTepaneBTHYHI anapaTH i JiarHOCTUYHI PUJIATN

Knacudikaris ¢izioTepaneBTHYHUX anapariB. 3arajibHi MUTaHHA MTO0Y0BH (i3i0TepaneBTUIHOT
amaparypu. JlokaneHa Gaporeparis. JlikyBanbHi eeKTH, TapaMeTpH BIUIMBY Ta METOJAUKH IPOBEICHHS
npouenyp. Immynbcha Oapotepamis. ['imobGaporeparmis ¥ rinmepbaporeparis. OcoOIUBOCTI BILIUBY.
JlikyBanpHi eexTH, mapaMeTpu BIUIMBY W METOJUKH TpoBeneHHs mpoueayp. LTydHa BeHTHIIALISA
nereHiB. OcoOauBOCTI pi3HOBUAIB BIUIMBY. JIiKyBanmbHI epeKkTH, mapaMeTpu BIUIMBY i METOIUKH
npoBeeHHs npoueayp. OCHOBHI OJI0KEHHSI OKCUTeHOTepanii Ta o30HoTepanii. OcoOIMBOCTI BILUIUBY.
JlikyBanbHi edekTu, mapaMeTpu BIUIMBY M METOAMKH MpoBeaeHHs npoueayp. Crnocobu onepxaHHs
030HO-KMCHEBOi cymimi. Meauunuii o3onarop. I[lpusHaueHHss i TexHiuHl JaHi. KOHCTpyKTHBHI
ocobmuBocTi. CTpyKTypHa cxeMma i MPUHI [ii. Aepo30Iib 1 CHHTIETO-KHCHEeBa Teparlia. Oco0IrBOCTI
BIIMBY. JliKyBajibHI €(eKTH, MapaMeTpu BIUIUBY W METOAMKH MpoBedeHHS mpouenyp. Crnocobu
OJIepKaHHS aepo30J1iB. AnapaTHe 3a0e3nedeHHs (i3ioTepaneBTUYHOI anapatypu. Pi3HOBHly HacociB
JUI TIepeKavyBaHHs PIAMH 1 ra3iB, CTBOPEHHS THCKY 1 po3psKeHHs. J[aTuuKy, 1110 BAKOPUCTOBYIOThCS
B €JIEKTPOMEINYHIN ra3oBiil amaparypi. OcHOBHI mosiokeHHs1 (oTtoTrepanii. JlazepoOesmneka, 3B'130Kk
INIMOMHU TPOHUKHEHHS ¥ MOBXUHM XBUii. JliKyBanmbHI e(dekTd, mapaMmeTrpu BIUIMBY W METOJIUKU
IpoBe/IeHHs npouenyp. MetoauuHe 3a0e3nedeHHs ¢ororepamnii. BunpomintoBadi i 6;10KkM KepyBaHHS,
iX XapakTepUCTUKH, CTPYKTypHI cxemu. OcobnuBocTi Xxpomorepaii. JIikyBaibHi edexkTH, napaMmeTpu
BIUIMBY H METOJUKM HpoBeaeHHs mporenyp.OcobmuBocti riaporepamnii. JlikyBaiabHI e(eKTH,
nmapaMeTpu BIUIMBY W METOAWKH TpoBeneHHs mporeayp. CydacHi amapaTé sl TiApoTeparii.
Komb6inyBanHs rigpo- it potoTepaneBTHYHOr0 BIuMBY. OcobauBocTi Bibpoteparii. JIikyBanbHi eexTH,
napaMeTpu BIUIMBY W METOJMKH MpoBeAeHHs mporenyp. OcoOaMBOCTI yIbTPa3BYKOBOI Teparii.
JlikyBanpHi eexTH, mapaMeTpH BIUIUBY i METOJIUKH MPOBEACHHS MPOLEITYP.

3aranpHi TUTAaHHA MEAUYHHUX JIaTHOCTUYHUX TPWIAMIB IS BUMIPIOBaHHS OlOMEIUYHHX
curHaiiB. Enextpodizionoriyai MeToIM AOCHTIKeHb. 3ac00H Ui JOCTIKEHHS MapaMeTPiB CEPIIeBO-
CYIMHHOI cucTeMH. 3aco0u Ta MPHIIAIN JUTs TOCTIPKSHHS TTapaMeTpiB TUXalbHOI CUCTEMH. MeTOIuKHN
Ta MPUIAIN U1 BUMIPIOBAHHS TEMIIEpaTypH Tija JroauHu. biotenemerpis.

Pekomenoosana nimepamypa

1. Monamoxa FO. A. CydacHi KoM IOTEpU30BaHI KOMIUIEKCH Ta CHUCTEMH Y TEXHOJOTIsX
¢13uuHoi peadimitanii : HaBy. nocib. / FO. A. Ilonmantoxa. — Kuis : Lentp yu6. mit., 2017. — 300 c. —
ISBN 978-617-673-666-0.

2. Enextponna meanvHa TexHika. Po3po0ku kadenpu «IIpomuciosa i GoMennuHa eIeKTPOHIKay
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HTY «XIII» / aBr.: €.1. Coxoin, A.B. Kinercwkuii, €.1. Koposb Ta iH. — XapkiB: 30510Ti cTopiaku, 2015.
—264 c.

3. EnemenTn Ta mpucTpoi KBaHTOBOi ejekTpoHiku: HaBy. moci6. / FO.I. Konecnuk, A.B.
Kineuncexuii. — X.: HTY «XIII», 2016. — 320 c.

4. Sxosenko H.II. diziorepanis : migpyunuk / H.II. fAxoBenko, B.b. Camoiinenko. — 2-e
BuaanHs., sunp. — K. : BCB «Meaununay, 2018, - 256 c.

5. IMomamroxa 0. A. CydacHi KOMILJIEKCH, CUCTEMH Ta MIPHUCTPOi peadiTiTalliiHUX TEXHOJIOT1i:
HaBy. 1oci6. / FO. A. IMonamtoxa. — Kuis : Llentp. y46. mit., 2018. — 656 ¢. — ISBN 978-617-673-734-6.

6. CrierianizoBaHi MIKpOKOHTpoJIepHi cuctemu: Teopis 1 mpakTuka: migpyunuk / €. I. Cokon [Ta
iH.] ; XapKiBChKUI MOMITEXHIYHHUH 1H-T, Ha1l. TexH. YH-T. — X.: HTY «XIII», 2007. — 252 c.

7. IlporpaMyBaHHs Ta 3acTOCyBaHHsS MikpokoHTposepiB STM32F4Discovery : monorpadis / B.
O. Kamnin, A. B. ba6am, B. B. Keamnin. — Kpamaropesk: L[TPI «/Ipykapcebkuit nim», 2017. — 143 ¢

8. denopis S.-P. M. diziorepamnis : HaBy. 11oci0. / A.-P. M. @enopis [Ta iH.]. — JIbBIB : Maruouis,
2018. — 542 c¢. — ISBN 978-617-574-040-8.

9 TexHOJIOTiYHi OCHOBH €JIEKTPOHIKHU

TexHonoriuHui npoiec, OCHOBHI MOHATTS. OCHOBA MPOLIECIB PO3ILTY Ta OUUIIICHHS MaTepialiB,
OCHOBHI Cyd4acHi MeTonu ouunieHHs. Ojep)kaHHS KpUCTaliB i3 TBepmaoi ¢asm (pekpucraiizaiis,
nepekpucranizaiis). Oxep>kaHHs KpUCTatiB 13 ra3oBoi (azu. Oep:kaHHs KPUCTAIB 3 piAKOT (pO3IUIaBH,
po3uman)  ¢azu.  TexHoyoriss  OTPUMAaHHS  MOHOKPHCTaJIiB  OCHOBHUX  €IEMEHTApHUX
HaITIBIPOBIIHUKOBUX MarepiaiiB: KPEMHIIO, TeépMaHir0. TeXHOJIOTis OTpUMaHHS MOHOKPHCTATIB 3
PO3KIIaIAI0unXCs HAIiBIIPOBIAHUKOBUX CITONYK. JIeryBaHHS KpUCTAJIiB B MPOLIECi BUPOIICHHS 3 PiAKOL
¢azu. TexHomorii oaepxkaHHs TPIMHUX HAMIBIPOBIIHUKOBUX crionyk. [ToBepxHi Ta akTHUBOBaHI TBEpi
Tina JlucriepcHi cucTeMu Ta icThHHI po3ynHu. Pi3UKO-XiMidHI 0COOIMBOCTI po34nHiB. EnexrpoxiMivni
nporecy. XiMidHi 1 €JIEKTPOXIMIYHI METO/IH IMiATOTOBKU MOBEPXOHb. OUUIIICHHS TOBEPXOHb. XIMIiUHE 1
SJICKTPOXIMIYHE TPABIICHHS 1 TOJIpyBaHHsS MOBepXoHb CreliaibHe 3aCTOCYBAHHS €ICKTPOXIMIYHOTO
TpaBJICHHs MOBEPXOHb. XiIMi4HI Ta (PI3UKO-XIMIUHI METOAM BUTOTOBJIEHHS IUIIBKOBUX MaTepialiB.
Pinunnodazne xiMmiuHEe OCaJPKEHHS METaliB, HAMIBNPOBIIHUKIB Ta MJieleKTpuKiB. PimumHaodaszHi
(b13MKO-XIMIYHI METOJIM BHUT'OTOBJIEHHS TBepAUX IUTIBOK. ['a3odasHi Ta mapodasHi XiMiuHI METOJIU
BUTOTOBJICHHS TBEPIUX TUTIBOK.

Pexomenoosana nimepamypa

1. Konecor C.M., Konecos I.C. Enekrpomatepiano3naBctBo (Enexkrporexniuni Mmarepianu. - K.:
«JlenbTay , 2008. — 516 c.

2. KoncrpykuiitHi Ta ¢yHkmioHansHi Matepianu / babax B.IL., baiica J{.®., Pizak B.M.,
®dinonenko C.®. YV gBox wactunax. — K.: Texnuika. — .1, 2003.— 344 c.; 1.2, 2004. — 368 c.

3. TlomumaBko IO.M., IlepeBepzeBa JLII., BoponoB C.O., SAxumenko FO.I. ®i3une
matepiano3HaBcTBo. K.: HTYY «KIll», 2007. — Yactuna 2. [dienextpuku. 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. Jlabopartophuii
MPAKTUKYM JJISl CTYACHTIB €JIeKTPOTEXHIYHHX 1 €IeKTPOEHEPreTHYHUX crenianbHocteld. Xapki: HTY
«XII», 2010 - 110 c.

6. ICTY 2843-94. Enexkrporexnika. OCHOBHI MOHATTA. TepMiHM Ta BU3HAYECHHS.

7.TOCT 21515-76. Marepianu aienekTpuyuHi. TepMiHU Ta BU3HAUECHHS.

8. 'OCT 22622-77. Marepianu HaliBOPOBIAHUKOBI. TepMiHU Ta BU3ZHAUYEHHS.

9. ICTY 2725-94. MarnitHi marepianu. TepMiHu Ta BU3HAYCHHS.

10. O. Milton. Engineering materials science. 1995 — 827 p.

10 ImoBipHicHI 0CHOBH 00POOKH JaHHUX

HeBigBopoTHICTH MNOXMOOK Ta BaXJIUBICTh 3HAHHSA mNOXWOOK. OIliHKa MOXUOOK MpH
OaratopazoBUX BUMipioBaHb. [IoXHOKHM B IPSMHUX BUMIPIOBaHHSX, CYMH, PI3HULII MHOYKEHHS Ta JIIJICHHS.
Hezanexxni moxubku npu noxaBanHsAx. [{oBiabHA QyHKITA onHIET 3MIHHOT. METOT «KPOK 32 KPOKOMY.
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3aranpHa Qopmyna Ui po3paxyHKy NOXMOKM TpHU HENpsSMUX BHUMIpIOBaHHIX. Bumankosi Ta
cucrematnyHi nmoxubku. Cepenne 1 crangaptHe BinxuieHHA. CTaHAapTHE BIAXWICHHS SK MOXUOKa
onuHUYHOrO BinxwieHHs. CraHgapTHE BIOXWJICHHS BiJ cepeaHboro. licrorpamu 1 po3mnoaiy,
rpaHUYHUN 1 HoOpManpHHH po3nofin. CraHaapTHe BigXWJeHHA sSK 68%-Ba JOBipua TpaHUIIA.
OOrpyHTYyBaHHSI CEpEelHbOT0, SK HAWmNmoi omiHKA. OOIPYHTYBaHHSA CEPEIHBOrO KBAJAPATHYHOIO
cknaganag. CtaHmapTHe BIIXWIICHHS BiJ] cepeqHboro, koegiuieHT moBipu. IlpobGnema BiaxumaHHsS
naHux. MeTtonu BukitoueHHs rpyoux nmomusiok. Kpurepiit Lllosene. [IpoGiiema 00’ efHaHHS pe3yIbTaTiB
pi3HUX BUMIipIOBaHb. 3BaxkeHe cepenne. Kpurepiii BiqnosigHocTi ¥2 («xi-kBagpar»). CtyneHi cBoOoau
1 mpuBenene 3HaueHHs y2. ImoBipHocTi mia 2. Koedimient miniiiHOT kopemsuii. /{oBipui omiHKM
koedimienTa mHiiHOT Kopemsii. [Ipsmi perpecii Ta X OBipYi OI[IHKH.
Pekomenoosana 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 MeroanyHi BKa3iBKH J0 BUKOHAHHS JIaOOpaTopHOi poboTH «DOpMyBaHHS CHUTHATIB Ta iX
nepeTBOpeHHsl npu mu@poBiit 00pobI» 3 quctumiinu «l{udpoBa 06podka cUrHamiBy Ui CTY/IEHTIB
ycix (hopM HaBYaHHS 3a crienianbHiCTIO «EnexTponni cucremu» / Yknan: JI. B. ®@erttoxina, O. A. Bytoa
;XapkiB: HTY «XTIIy», 2015.

7 Meronu4Hi BKa3iBKM 0 BUKOHAHHS JIabopaTopHOi poOoTn "BuBuUeHHS METOIB aHamizy
miHiAHOT AuckperHoi cucteMu": 3 aucuuiuiiau "Ludposa oOpobka curHamis": mist cTyd. BCix dopm
HaByaHHs criell. "[Ipomucnosa enextponika" Ta "biomenuuna enexktponika" / coct.: JI. B. ®eTioXiHa,
O. A. byroBa; HamionaneHuil TexHiuHuil yHiBepcuTeT "XapKiBCbKUH IMOJITEXHIYHUN IHCTUTYT". -
Xapkis: HTY "XIII", 2017.

8 MeToanuH1 BKa3iBKU 10 BUKOHaHHS 1abopaTtopHoi poboTH "Ludposi GpineTpu': 3 TUCHUILTIHUA
"udpoBa 06pobka curHamiB": mms cTyn. Bcix ¢opm HaBuaHHs crell. "IIpomucioBa enexkTpoHika' ta
"biomenuuna enektponika" / coct. JI. B. ®etioxina, O. A. BbyroBa; HamioHanpbHUI TeXxHIYHUN
yHiBepcuret "XIII

I[MEPEJIIK TIUTAHb

1 Teopist e1eKTPOHHMX KiJI

1. Cdopmymioiite 3akoH Owma 1 mnpuBEeAiTh BIANOBIAHE cmiBBiAHOIIEHHS. HaBemiTeh
CHIBBIAHOIIEHHS JJIS1 PO3PAXyHKY CyMapHOI €éMHOCTI JUIsl BUMAJKIB 1X MapaneabHOro Ta MOCIiJOBHOTO
3’€JHAHHS.

2. IlepepaxyiiTe OCHOBHI MapaMeTpu CHHYCOiaIbHOr0 CTpyMy. YoMy piBHI cepesiHi 3HaYeHHS
CTpyMy 1 Hanpyru?

3. Slxkumu mepeBaramMH BoJIOJi€ Tpu(azHe eNeKTpuuHe Koyio? 300pa3iTh CXeMy BKIIIOUEHHS
reHepaTopa TUIy «3ipka». YoMy piBHI (a30Bi 1 JiHIIHI 3HaYEHHS CTPyMy 1 Hampyru AJis Takoro
BKJIFOUEHHs?

4. 300pa3iTh 3araJbHUNl BUIJISJL KPUBOI HaMarHiueHocTi (eppiMarHiTHOro Marepiany.
OxapakTepu3yiTe OCHOBHI AIJISTHKU JAaHOI 3aJI€KHOCTI.

5. OnumiiTh NPUHIMI POOOTH €JIEKTPO-MarHiTHOTO pelie.

6. Chopmymoiite nepue npasuio Kipxroda. HapeniTe CHiBBiAHOIIEHHS Ui PO3paxyHKY
CYMapHOTO OTIOPY JIJIsl BUTIAJKIB iX MapaieIbHOTro Ta MOCTiIOBHOTO 3’ € THAHHS.

7. 3anumiTh BUpa3 Uil CHHYCOIJaJbHOTO CTPYMYy B CHHYCHOMY BUTJAAl. YoMy piBHI Airoui
3HA4YeHHs CTPYMY 1 Hanpyru?

8. 300pa3iTh 3arayibHUil BUIIIAN TeTdi rictepe3ucy. OxapakTepu3ylWTe OCHOBHI BEIMYHHH,
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XapaKTEPHI 3a3HAYCHOT 3aJIEKHOCTI.

9. OnuuIiTh NPUHIUI pOOOTH OHO(GAZHOTO TpaHCHOPMATOPA.

10. JlaiiTe BU3HAYeHHS eyeKTpuaHOro (ibTpa. HaBemiTs kinacudikariito GUIbTPIB 1O Tiama3oHy
YacToT, IO MPOMYCKAIOTHCS.

11. HaBeniTh knacudikariito 6e3nepexiIHUX HaIliBIPOBITHUKOBUX MTPUIIA/IIB 1 TPUIIAIIB 3 OJTHUM
p-n IepeXoI0M.

12. YV sxkux pekxuMax MOXKe MpaIfoBaTH HaITiBIPOBITHUKOBUHN TPaH3UCTOP?

13. HaBeniTh mpuKiIaa €IEKTPUYHOI CXEMHU BHIIPAMIISIYA 3 BUKOPUCTAHHSIM JBOX JIOMIB 1
MOSICHITH IMPUHITMIT HOTO Aii.

14. HaBeniTh npuKIIa/ €IEKTPUYHOI CXEMHU EMHICHOTO (IbTpa 1 MOSCHITH MPUHLIUI HOTO Jii.

15. HaBenitp kiacudikaiiro HamBIPOBIAHUKOBUX MPUJIAAIB 3 OJHUM, 3 ABOMA 1 OUIbIIE p-N
nepexo1amMu.

16. IlepepaxyiiTe OCHOBHI MapaMeTpH HaIIBIPOBITHUKOBOTO /i0ja?

17. 300pa3iTh CTPYKTYpy HAMIBIPOBITHUKOBOTO THPUCTOPA 1 OSICHITH MIPUHIIKIT HOTO JIii.

18. HaBeniTh mpuKiIaa e1eKTPUYHOT CXeMH BUIIPSIMIISYa HA OCHOBI J10JHOTO MOCTA 1 MOSICHITh
MPUHIUI WOTO [ii.

19. HaBeniTh npuKiIaa eNeKTPUYHOT CXeMH 1HAYKTUBHOTO (LIbTPa 1 MOSCHITH MPUHIIMII HOTO0 ii.

2 OcHOBH HAHOEJEKTPOHIKH

1. 3B’A30K 1 BIAMIHHOCTI KBAHTOBOi 1 KJIaCHYHOI MeXaHikd. [IpuHIMI HEBH3HAYEHOCTI
Ieiizendepra.

2. HNosxwuna xuii ae bpoins. [Ipunmun [laymi. Po3kpuTu NOHATTA «KBaHTYBaHHS €HEPTii» 1
«KBaHTOBOPO3MIpHi eeKT».

3. PiBusinns Llpeninrepa i 3aranpHi BIaCTUBOCTI Horo pimeHHs. XBuiaboBa ¢yHkiis. [LinbHicTh
MOTOKY WMOBIpHOCTI.

4. Po3citoBaHHS YaCTHMHOK Ha MOTeHIIHOI cxoaunui. Tynnenuposanue. [lorenuiiinuit 6ap’ep
KiHIIeBOi mpuHU. [Ipoxo/KeHHs elleKTpoHa yepe3 0ap’ep i Hag Oap’epom.

5. KBanToBe oOMexeHHs. YacTka B IPSIMOKYTHIM NOTEHIIHHIN sAMi.

6. KBaziuactunku B TBepAOMY Ti1i. EKCHTOHM, JIA3MOHH, TTOJISIPOHU, MAarHOHH.

7. Pe30HaHCHE TyHEIIOBaHHS.

8 Mopenb Kponira-IlenHi npo 0JHOBUMIpHOMY PYC1 €JIEKTPOHA B MEPIOJUYHOMY MTOTEHIIAI.

9. Knacudikamis  HamiBOPOBIJHMKOBUX  HAArpaTok. BractuBocTi 1 3acTOCyBaHHA
HaIIBIIPOBIIHUKOBHUX HA/IIPATOK. EHEPTeTHYHMIA CIIEKTP CBEPXPEIIETOK.

10 banictuunuit Tpancnopt. [IpyxHe 1 HenpyKHE PO3CIFOBaHHS.

11 ITpoBigHICTH JBOBUMIPHOTO €JIEKTPOHHOTO ra3zy (KBaHTOBHI edekT Xouia).

12 ExkpanyBanHs ejekTpuyHoro mons B 2D-cucremax. OcoOJIMBOCTI  €KpaHyBaHHSA
EJIEKTPUYHOTO TIOJISl Y KBAHTOBUX JPOTaX.

13 Hanorouku. HanoTpyOku.

14 Ocanmxenns miiBok JlenrmMropa-biaopxerr.

15 XimiuHe ocaJKeHHS 3 Ta30BOi (a3u.

16 MonekynspHO-IIPOMEHEBA EMITaKCIs.

17 Metoau popmyBaHHS HAHOETIEKTPOHHUX CTPYKTYP, 3aCHOBAHI HA BUKOPUCTAHHI CKAHYIOUNX
30H/IB. ATOMHA 1H)XeHepisa. JlokaapbHe OKMCIEHHS METajiB 1 HaMBIPOBIIHUKIB. JIoKkampHe XiMiuHE
OCaJKEHHS 3 ra30Boi (a3u.

18. TIpodintoBanHs pe3ucTiB ckaHytounMu 30Ha1aMu. Hanonapyk. Ilip’siHa HanomiTorpadis.

19. Camooprani3zaiis Ta camoperymoroui nporecu. Camo30upanHs.

3 TBepaoTiibHA e1eKTPOHiIKA

1. ®i3uyHMi ceHC KiHeTMYHOro piBHsAHHSA bonbliMaHa. 3amucaTé piBHSHHS HENEPEPBHOCTI.
3anucaty piBHSHHS 7S MapLialbHUX CTPYMIB €JIEKTPOHIB 1 IPOK 3 BKa31BKOIO BCIX [TO3HAYEHD 1 CEHCY
JIOJTAHKIB.

2. JleroBaHi HamiBOPOBIAHUKHU. 3aJIEXKHICTh KOHILIEHTpallli HOCIIB 3apsiiy BiA TeMIeparypu B
JITOBAaHOMY HAIliBIIPOBITHHUKY. 3B 30K KOHIIEHTpaLlii HOCIiB 3apsi1y B JIETOBAHOMY HaIliBIPOBIIHUKY 3
KOHIICHTPAIII€I0 Y BIJACHOMY HaITiBIIPOBIIHHKY.
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3. Sx moB’s3aHl KOHIIGHTpalii HOCIIB 3apsay 1 XIMIOTEHI[aTd B HEBHPOIHKCHOMY
HAMIBOPOBIAHUKY 1 XIMIIOTEHLIATH €JIEKTPOHIB 1 JIIpOK B piBHOBa3i? SIK CHIBBiAHOCHTHCS PpiBEHb
JIETYBaHHS N- 1 p- o0yactei p-n nepexoy 3 podmipom OO3 B ux o6acTsax?

4. Poszmonin eNeKTPUYHOTO TIOTEHLIaTy Ha KOHTAKTI MeTal-HaliBIPOBIAHUK 13 IIapoM
301mHeHHs. [iarpama koHTakTy. KOHTaKTHA Pi3HUIIS MOTEHITIATIB.

5. KoopanHaTHHIA po3MO/ia HEPIBHOBAKHUX HOCIIB 3apsily B OJJHOBHUMIPHOI MOJIENI TIEPEXO.y.
JlaiiTe BU3HAUYCHHS 1HXKEKIIIT Ta eKCTPaKI[ii HEPIBHOBAXKHUX HOCIIB 3apsiTy.

6. BAX p-n nepexo/y 3 IHPOKOIO 0633010 MPU MAIKX 1 BEIMKUX PIBHAX 1HXKEKIii. SIKuii BUTIISAY
npuiiMae BAX p-n nepexoay 3 10Broro 0a3010 MpH HAJBUCOKUX PiBHSIX 1HKEKIII1?

7. Bumu mpo6oro p-n mepexomy.

8. YTBOpeHHs p-n mepexonay. Bucora Oap’epy. HamumiiTe piBHSHHS 1 T'paHHYHI YMOBH,
BUPIIIUBIIN K€, MOXKHA pO3paxyBaTH MIMPUHY p-n nepexony. LllupuHa i 3apsiioBa €MHICTh IEPEXOY.
VY siKoMy BHITKy 3apsiioBa EMHICTh p-n mepexoay mponopiiina U-1/2, a B skomy U-1/3?

9. Unm BHKJIMKaHA HEOOX1THICTh 3MEHIITYBATH MUPHUHY 0a3u p-n nmepexony? BAX p-n nepexony
LIMPOKOIO 0a3010.

10. BAX p-i-n gioza i p-n nepexoay 3 peKOMOIHAIIIEO 1 TeHEepaIli€ro B mapi 00’ eMHOT0 3apsjy.

11. Terepomepexomu. 3 4YUM TIOB’S3aHI IEpeBard I1X BHKOPHCTAHHS IS CTBOPEHHS
BUIIPAMIISIIOUMX TiepexofiB. HapucyBatu 30HHY miarpamy rereporepexona Si/4H-SiC enexktponHa
cnopigaenicts mst Si= 4.05 eB, mns 4H-SiC = 4.6eB, mmpuna 3a6oponenoi 3ouu 1.1 eB st Sii3.0 eB
st 4H-SiC, rmubuna 3ansaradHs piBHsA (epMi 1010 1HA 30HH npoBigHOCTI -0.5 eB mis Si ta-1.5 eB
s 4H-SiC.

12. Posmopin eneKTpUYHOTO IMOTEHIlially Ha KOHTaKTI MeETall-HamiBIPOBIIHUK 13 MIApOM
30aravyenns. [liarpama koHTakty. Qi3udHNN CEHC 1€0a€BCHHOTO PAiycCy.

13. P-n nepexin. Ctpykrypa. bonbliMaHiBcbKa piBHOBara.

14. Hecumerpuunmii p-n nepexia. Emirep. baza.

15. Ilpsime 3MimieHHs p-n mepexony. ['paHMYHa HEpaBHOBICHA KOHIIEHTpALlii HEOCHOBHHX
3apsaiB. [Hxkekiis. PiBHI 1HXEKITII.

16. 3BopoTHE 3MileHHs p-n niepexony. Excrpakitis.

17. BAX ixeainizoBaHOTO p-n MEPEXOY.

18. IIpobiit p-n nepexoay. Mexanizmu npo6oro. TemnepaTypHa 3a1eKHICTh HAaIPYTH MPo0oIo.

19. bap’epHa emkicTh. Bapikamu.

20. OCHOBHI TE€XHOJOT1] BATOTOBIIEHHS HAIIBIPOBITHUKOBUX J10/IiB.

21. KoHTtakT «MeTan-HaniBrpoBiaHuk». Jiogu LoTTKI.

22. Crabinitponu u ctabicTopu. IX BUKOpHCTaHHS.

23. CTpyKTypa 1 OCHOBHI PEKUMHU POOOTH OIMOISPHOTO TPAH3UCTOPA.

24. OcHOBHI napaMeTpH OIMOJIIPHOTO TPAH3UCTOPA.

25. ®13u4HI MPOIECH B OIMOJIIPHOMY TPAH3UCTOPI.

26. Cxema BKJIFOYEHHS TPAH3UCTOPA 13 3aralbHUM €MITEPOM.

27. CTaTH4HI XapaKTePUCTUKH JIJISl CXEMH 3 3araJIbHUM EMITEPOM.

28. I'paHn4HO JOMyCTUMI MapaMeTpu OIMOIIPHOTO TPAH3UCTOPA.

29. luHamM14H1 XapaKTEePUCTUKHU OIMOJISIPHOTO TPAH3UCTOPA.

30. CxuiagoBi 6inonspHi Tpansucropu. Cxema JlapiiHrToHa.

31. IlonbOB1 TPAaH3UCTOPH 3 KEPYIOUUM P-N-TIEPEXOOM.

32. CxemH BKIIFOYEHHS MOJILOBUX TPAH3HCTOPIB.

33. CtaTuuH1 XapaKTePUCTUKH MOJIbOBUX TPAH3UCTOPIB.

34. TlonboBi TPAaH3UCTOPH 3 130JIbOBAHUM 3aTBOPOM.

35. KomOiHOBaH1 TpaH3UCTOPH.

4 IIporpamyBaHH#
1. OcHOBHIi apudMeTHYHi 1 JIOTIYHI onepariii, 10 BUKOPUCTOBYIOThCS IIPU PO3PAaXyHKY BHpa3iB.
2. ®opmat BUKIUKY (PyHKIIIT. ApryMeHTH (yHKITIH.
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3. O6nactp nii 3minHuX. CrienianbHi crienudikaii 3MIHHAX: CTaTHYHI, pericTpoBi. BiamMiHHICTh
30BHIIIHIX 1 BHYTPIIIHIX 3MiHHUX.

4, ®opmatHuit BUuBOy — yHKIis printf. [lopsmok BUKIHKY, OCHOBHI CHMBOJIU TIEPETBOPEHb.

5. YmogHi onepatopu if-else i case. Dopmar komaHIu.

6. Oneparopu nuxiy while i for. @opmar 3armycky, 0cOOIMBOCTI pOOOTH.

7. Pobora 3 MacuBamMu i cTpykTypamu aaHux. dopmaT ommcy MepeMiHHUX 1 Ooprasizamis
JOCTYIy 71O 3Ha4€Hb €JICMEHTIB.

8. 3HaueHHS YMCENBbHUX METOMIB IMpPH PO3B’SA3KY 3a/4ady, IO BUHUKAIOTH MPH IOCHIHKEHHI
€JIEKTPOMArHITHUX MPOLECIB B €IEKTPUYHUX Ta €JIEKTPOHHUX KOJIaX.

9. Etanu po3B’A3Ky HENIHIHHUX DPIBHSHB. [305141i8 KOpeHiB. MeToau yTOYHEHHS KOPEHIB.
3aco0u 3MEeHILEHHs TOXUOKH 00U CIICHb.

10. YTOouHEHHS KOpEHiB HeMHINHUX PIBHAHb METOZOM IUX0TOMiil. ['eomeTpruHa iHTeprpeTalis
METOAY.

1. YTouHeHHS KOpPEHIB HENIHIHHUX PIBHAHB METOJIOM JOTUYHHX. | 'eoMeTpUyHa iHTEepIpeTamis
METoay.

12. YTouHEeHHsS KOpEHIB HENIHIMHMX pIBHAHb KOMOIHOBAaHMM METOJIOM XOpJX 1 JOTUYHHX.
I'eomeTpuyHa IHTEpPIIPETALiS] METOLLY.

13. YTO4YHEHHS KOpEHIB HENiHIWHMX piBHSHb METOJOM XOpA. l'eomerpuyHa iHTEpHpeTaris
METoay.

14. YTO4HEHHS KOPEHIB HENiHIHHUX PiBHSHb METOAOM IPOCTHX iTepamid. YMoBa 301KHOCTI
TepaliiHOTO MpoIIecy.

15. Anroput™ yTOYHEHHS KOPEHiB HETIHIMHUX PiBHAHb MeTOI0M Xop. [IpaBmiio Bubopy cranoi
TOUKH.

16. YMoBa a5t po3B’si3aHHS CUCTEM JIIHIHHUX anreOpaiyHuX piBHAHB iTepalliitHUMU METOIAMH.

17. Po3B’s130K cucTeM JIiHIHHUX anreOpaidHuX piBHSIHb MeToI0M Kpamepa.

18. Po3B’s130K cucTeM JiHIHHUX anreOpaiyHuX piBHIHB METOI0M SIKOOi.

19. Po3B’s130K cucTeM JiHIMHUX anreOpaiuHuX piBHSAHb MeToJ0M ['ayca-3eiiaens.

20. IlopiBHsATIbHA XapaKTEPUCTHUKA METO/IIB PO3B’SI3KYy CHCTEM JIHIMHUX aireOpaidyHuX piBHSIHb.

21. IlopiBHsuibHA xapakTepucTuka MmeroaiB Eiinepa Ta Pynre-Kyrtu. 3aco0u 3MeHIIeHHs
MOXHUOKN OOYHCIIEHD.

22. YucenbHe pimeHHs AuQepeHUiiHuX piBHSAHb NpocTuM MmeroaoM Eiinepa. I'eomerpuyna
IHTEpIIpeTallisi METOAY.

23. YucenpHe pimieHHs AU epeHLIRHIX piBHAHb BUIIpaBiIeHUM MeToioM Eiinepa. 'eomerpuuna
IHTEpIIpeTallisi METONY.

24. YucenpHe pimeHHs audepeHUiiHuX piBHAHb Moau(dikoBaHMM MeToaoM Eiinepa.
I'eomeTpryHa iHTEpIpETALIS METOTY.

5 Aunajorosa ta nuugpoBa ejeKTpoHika

1. OcHOBHI XapaKTEePUCTUKH ITiJICHIIIOBAYIB.

2. OxapakTepu3yiiTe OCHOBHI TUIIU CIIOTBOPEHHS BUXIHOTO CUTHATY.

3. OcHOBHI apaMeTpH 1€aIbHOI0 ONEPAIitHOTO MiICHIIIOBaYa.

4. HaBeniTh CTpYKTYypy Ta ONMUILITh IPUHLKUI Al onepaliifHoro miicuiroBaya.

5. HaBeniTh cXeMH 1HBEpPTYIOUOTO 1 HEIHBEPTYIOUOTO IMiJICHIIIOBAYiB, Ta BUBEAITh PIBHSIHHS IS
BH3HAYEHHs Koe(DIiIieHTa MICHIICHHS X CXEM.

6. HaBeniTh nepenaTHi XapaKTepUCTUKH 1HBEPTYIOUOTO 1 HEIHBEPTYIOUOTO IMiCUITIOBAYIB.

7. TloOynyiiTe cxemMy I1HBEPTYIOYOTO CyMmaropa Ta 3alHlliTh BUpa3 Ui PO3PaxXyHKYy HOTO
KoedillieHTa nepeaaui.

8. IloOymyiite cxemy, 110 peani3ye (PyHKITIIO MiICYMOBYBaHHI-BUPAaXyBaHHS Ta 3alUIIITh BUPa3
ISl pO3paxyHKY 1 KoedilieHTa nepeaadi.

9. HaBeniTh cxemy 1HTerpaTopa Ta 3alHIliTh OCHOBHI PO3PaXxyHKOBI BUpa3H.

10. HaBenith cxemy audepeniiaropa Ta 3aHIliTh OCHOBHI PO3paxyHKOBI BUPA3H.

11. HaBeniTh cxeMy MIKOBOTO JETEKTOPA Ta 3alUIIITh OCHOBHI pO3PaXxyHKOBI BUPa3H.
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12. HaBeniTh OCHOBHI THUIH aKTUBHHUX (iIBTPIB HA ONEpaIliiHUX ITiICUITIOBaYax, Ta iX OCHOBHI
PO3PaXyHKOBI BUPAKEHHSI.

13. JlaiiTe mOpiBHSUIBHHI aHAJII3 XapaKTepucTUku GpinbTpiB Yebumena Ta barrepropra.

14. TloOynyiiTe omHOKACKaIHI (QLIBTPU APYTOTO MOPSIIKY.

15. HaBeniTh OCHOBHI IMITYJIbCHI CXEMH Ha OTEpaIliiHUX I1ICHUITIOBaYaXx.

16. IloOynyiite iHBepTyrouuii Ta HeiHBepTyroumii Tpurepa llIminra, Ta 3amuiniTe OCHOBHI
BUpPA3H.

17. HaBeniTh cxemMu MyJbTHBIOpaTopa i o1HOBIOpaTopa, Ta 3alHILIiTh OCHOBHI BUPA3H.

18. HaBeniTh OCHOBHI BHJIU CTa01113aTOPIB HAIIPYTH.

19. B 9omy moJiraroTh BiIMIHHOCTI KOMIIEHCAIITHOTO 1 TapaMeTPUYHOTO cTadiimizaTopa?

20. BukopucTaHHs orepariiHoro miJICUIroBayda s cTabimi3alii HarpyTH.

21. IMnyJbCHI NeKTPUYHI CUTHAJIH, X MapaMeTpy 1 KOyBaHHS.

22. 3anunriTh OCHOBHI (YHKIIIT aareOpu JIOTIKH.

23. B yomy mossirae MiHIMIi3allist JOTTYHUX (QYHKITIH?

24. HaBeniTh 0a30B1 KOMIIOHEHTH ITU(POBOI CXEMOTEXHIKH.

25. HaeniTp komOiHaIiitHi (yHKI[IOHANBHI BY3IIH.

26. [laiiTe BU3HAUYEHHS POrPaMOBAHUX JOTTYHUX MATPHIIb 1 iX OCHOBHI XapaKTePUCTHKH.

27. HaBeniTh OCHOBHI TUIIM TPHUTEPiB Ta IX TAOIHUIII ICTUHHOCTI.

28. HaBeniTh MPUKIIAIU aCHHXPOHHUX Ta CHHXPOHHMX JIBIMKOBUX JIIYUIHBHUKIB.

29. HaBeniTh OCHOBHI TUIIM PETICTPIB Ta X 0COOIMBOCTI POOOTH.

30. [Io Take abCTpakTHI ITM(DPOBI ABTOMATH Ta METOJIH X 3aJIaHHS.

31. HaBeniTh cxeMu MyJIbTHBIOpATOpiB Ha JIOTIYHHX €JIEMEHTaX, Ta 3alHIIiTh OCHOBHI
PO3paxyHKOBI BUpa3H.

6 MikponpouecopHa TexHika

1. Po3kaxiTh NpO OCHOBHI TEHJEHLII PO3BUTKY MIKPOIPOLECOPHUX CHCTEM KepyBaHHs
€JIEKTPOHHUMHU TPUCTPOSIMH.

2. HaBeniTh OCHOBHI IPUCTPOI 1 iHTEpdeiicu ams 3B'13Ky 3 KOPUCTyBaya 3 00’ €KTOM KepyBaHHS.

3. HaBeaiTh TUIN aHAJIOTO-IIU(PPOBUX NEPETBOPIOBAYIB, Ta KOPOTKO OXapPaKTEPU3YHUTE IX.

4. HaBeniTh OCHOBHI MMPUHLIUIIH [1€PETBOPEHHS LIM(POBOro KOAY B aHAJIOIOBUI CUTHAJL.

5. OnuimiTh OCHOBHI IPUHLIUIIK MO0Y/I0BU CY4aCHUX OJHOKPUCTAIBHUX MIKPOIIPOKOHTPOJIEPIB.

6. HaBeniTh y3arajgbHeHy MO/IEb OJHOKPUCTAIBHOTO MIKPOKOHTPOJIEPA.

7. JlaliTe KOPOTKUI OMKC TUIIIB IPOLIECOPHUX SJIEP.

8. HaBeniTh CTpyKTYpHY cxemy MikpokoHTpojepa 8051.

9. OnumiiTh MpU3HAYEHHA Ta NPUHIUI POOOTH PEriCcCTpiB CHEialbHUX (YHKIIIH.

10. Po3kaxiTh po 0coOIMBOCTI pOOOTH CUCTEMH NIEPEPUBAHHS Ta PETICTPIB CTaHY.

11. aitte knacudikaliisi CydaCHUX MIKpPOKOHTPOJIEPIB.

12. HaBeniTh OCHOBHI OCOOJMBOCTI apXiTekTypu 8-mu, 16-tH, 32-ox OitHux 1 DSP
MIKPOKOHTPOJIEPIB.

13. Oxapakrepusyiite MmikpokoHTposepu cepii STM32 ¢ipmu STMicroelectronics: Main stream,
High performance, Ultra-low-power.

14. HaBeniTh OCHOBHI MPUHIMIIN CHUCTEMH >KUBJICHHS 1 TaKTyBaHHS MIKPOKOHTposiepa cepii
STM32.

15. B yom nonsraroTs pexumu Hu3bkoro eneprocnoxkusanusa: SLEEP, STOP, STANDBAY?

16. HaBeniTh cTpyKTypy HOPTIB BBOAY/BUBOY MIKpOKOHTpoJiepa cepii STM32.

17. OxapakrepusyiiTe KOHTpOJIEp BKJIaJEHHX BEKTOpIB IMEpPEepHBaHHA Ta B 4YOMy OOpoOka
30BHIIIHIX [T€PEPUBaHb.

18. HaBeniTh CTpyKTYpy TaiiMepiB MikpokoHTposiepa cepii STM32.

19. OcHOBHI IPUHIIUIIY TAKTyBaHHS 1 KEpyBaHHS poOOTOIO TaliMepa.

20. OnuIiTe TPUHIMIIK TeHepallii CUTHAJIB CIiB MaJaHHs 1 popMyBaHHS MHUPOTHO-IMITYJIBCHOT
MOJTYJISIIIII.

21. OnumiiTe peXxuM 3axXBaTy BMICTY JIUMIIbHHUKA TaiiMepa 1o 30BHIITHbOMY CHTHAITY.

22. OxapaktepusyiTte aHaoro-nudposi i nudpo-aHaIOroBi MEPETBOPIOBAUI MIKPOKOHTpOJIEpA
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cepii STM32.

23. HaBeniTh OCHOBHI XapaKTEPUCTHKH 1 PEKUMHU POOOTH.

24. B dyomy mnonsrae ocobmuBicTh poOoTH kaHaiiB AIIIl perynspHOro i iHXEKTOBaHHX
IIEPETBOPEHD?

25. B yomy nonsirae Bukopuctands ALl B sK0CTi aHAIOTOBOTO CTOPOYKOBOTO TalMepy.

26. HaBenith 1 oxapakTepusyiiTe OCHOBHI iHTepdeiicy 3B’ 43Ky MiKpokoHTpoJiepa cepii STM32.

27. SIki 0cOOMMBOCTI poOOTH MOIYJISA MPSMOTO AOCTYIy 10 TaM’ STi MIKpOKOHTpoJiepa cepii
STM32.

28. HaBeniTh MpUHIMIT OpraHi3allii nepeaadi MacHBIB JaHUX MK NepUPEPIHHIMU TPUCTPOSIMHU
1 OIIepaTUBHOIO IaM SATTIO.

29. [ToOyyiiTe cuctemy BimoOpakeHHs iHGopMarlii Ha 6a31 MiKpoKoHTpoJiepa cepii STM32.

30. IToOynyiite cuctemy KepyBaHHs Ha 0a3i MikpokoHTpoJepa cepii STM32.

31. [ToOynyiiTe cucreM (popMyBaHHS IMITYJIbCHHX IOCTIZOBHOCTEH Ha 0a31 MIKpOKOHTpOJEpa
cepii STM32.

32. IloOynyiiTe cucTeMm peecTpallii aHaJOrOBHUX CHUTHANIIB Ha 0a3l MIKpOKOHTpoiepa cepii
STM32.

33. IloOynyiite cucteMy OOMiHY TaHUMHU MK MIKPOKOHTPOJIEPHUMH CUCTEMaMH.

34. OcHOBHI IPUHIUIH BUOOPY 1 OOTPYHTYBaHHS BUKOPUCTAHHS MIKPOKOHTpOJIepa Ha MiJCcTaBi
3a/1a4, 10 BUPIIIYIOTHCS.

7 Anaromis i ¢iziosioris
. MeToau aHaTOMIYHOTO AOCIIHKEHHSI.
. Bu3Ha4yeHHs NOHATH: OpraH, cucTeMa OpraHiB, arapar, OpraHi3Mm sK Lije.
. Tonorpadis gepemna.
. KicTkoBwmii MO30K. PicT 1 pO3BUTOK KiCTOK.
. Ponb okicts 1 mmactuHOK pocTty. TOUYKH OKOCTEHIHHS.
. BynoBa cyrno6iB 1 oci 06epTiB (IpUKIaa JOBIIBHUMN).
. Bynosa kicTku. Tumnu KicCTKOBOT TKAHUHU.
. Xpebert 1 rpyaHa KiiTKa sk 1nije. KoHctTutyuiiHi 0co0IMBOCTI IpyIHOT KIITKH.

9. bynoBa 1 ¢ynkuii xpebetHoro croBma. bygoBa xpeOus. [lopiBHsuIbHa XapaKTepUCTHKA
XpeOIIiB Pi3HUX BIAILTIB.

10. Ckenet BepxHIX KIHI[IBOK 1 HUYKHIX KIHIIIBOK.

11. [louATTs po M’A30BY TKaHUHY. ByoBa M’s131B.

12. ®i3uuni axocTti M’s3iB. [TocTaBa Ta ii mopyieHHs.

13. biomexaHika 1 KOOpJMHALISA PYXiB.

14. BynoBa m’s31B.

15. CraTnuna it quHaMiyHa poboTa M’ a31iB. CTosiHHS, X0/1b0a. BukopucTtanHs JaHUX aHATOMIi y
(G13MYHOMY BUXOBAHHI.

16. PoroBa nopoxHHHa, ii cTinku. CIMHHI 3a103H 1 IX TPOTOKH. 3yOr MOJIOUHI 1 OCTiiHI. 3yOHa
dhopmya.

17. OuepeBuHa, ii 3HaUeHHS. bprKi, CAIbHUKH .

18. ToHKI KMILIKM 1 ABaHAAUATUIIANA KUIIKA, TPOTOKH, 110 B HEl BIIKPUBAIOTHCS; MOPOKHS 1
KITyOOBa KHIIKH.

19. Cucrema opratiB TpasieHHs. ['icTonoriuna Oya0Ba CTIHKM TPaBHOTO IIISAXY B LIJIOMY 1 3a
BlJTIIaMH.

20. di3i00TisI LEHTPATBLHOT HEPBOBOI CUCTEMH.

21. 3ano3u BHYTPILIHBOI CEKpeIlii.

22. Perynsiist AisUTbHOCTI 3aJ103 BHYTPIITHBOT CEKPEITi.

23. ®izionoria HEeHTpaIbHOI HEPBOBOI CUCTEMH.

24. d1i310110T1sI LEHTPAIBHOT, EPUPEPUYHOI Ta BEreTaTUBHOI HEPBOBOI CUCTEMHU.

25. Opranu Mo4yTTiB Ta iX MPU3HAYECHHS.

26. CipuiiMaHHS CBITJIOBHUX MOJPA3HEHb.

03N DN W~
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27. Ilepenaya 3ByKOBUX KOJIMBaHb.

8 PeecTpaitisi, nepenaya i oopodxa indpopmanii

1. JlaiiTe BU3HaYCHHS TepMiHaM: «BUMIipIOBaJIbHA iH(OpPMAIIisH Ta «BUMIPIOBATBHUN CUTHAI.

2. JlaliTe BU3HAYCHHS TEPMIHY «IaTUUK.

3. [aiire BH3HAYCHHA TEPMIHY «BUMIpPIOBAJbHHUN IepeTBOproBau». HaBediTh OCHOBHI
XapaKTePUCTUKHU TAKUX MEPETBOPIOBAYIB.

4. HaBeniTh CTaTW4HI XapaKTEPUCTHKH BHUMIPIOBAIBHOTO MepeTBOproBaya. JlaiiTe BU3HAUCHHS
TEepMiHY «(pYHKIIiSl IEPETBOPEHHS» Ta «TPpajyBajbHa XapaKTEPUCTHKA.

5. Jlaiite Bu3nauenus repminy «KoedimieHT nepeTBOpeHHs» BUMIPIOBAJIBHOTO NIEPETBOPIOBAYA.

6. OnuIIiTh XapakTEPUCTHKU TMEPETBOPIOBAYA: YYTJIMBICTh Ta MOPIr YyTIMBOCTI. Bim doro
3aJIe’KaTh HaBEACHI XapaKTePUCTHKH.

7. HaBenith kinacudikallito JaTYMKIB 3a ACKUIbKOMA KiIacHU(PiKaIiiHUMU 03HAKaMHU.

8. HaBeniTh OCHOBHI BUMOTH JI0 JJATYHKIB, [0 BUKOPUCTOBYIOTHCS B IIPOMHCIIOBOCTI.

9. HaBeniTb OCHOBHI MOXMOKH, [0 BUHUKAIOTh B CTATUYHOMY PEXHMMI POOOTH AaTyvka 1 ix
HOpPMYBaHHSI.

10. BkaxiTh OCHOBHI JKepeIa MOoX1uOOK.

11. HaBeniTh knacugikamiro JaTYUKIB €IEKTPOMATrHITHIUX BEJINYHH.

12. HaBeniTh OCHOBHI JUHAMIYHI XapaKTEPUCTHKH BUMIPIOBAIBLHOTO IIEPETBOPIOBAYA.

13. OnumiTe mporec BUMipIOBATBHOTO MEPETBOPEHHS, HABEHITh CXEMHU.

14. Onuurite TpanchoOpMaTOPHI JATYMKH HAMIPYTH, HABEIITh 1X OCHOBHI XapaKTEPUCTHUKH.

15. HaBeniTh 0cOOIMBOCTI 3aCTOCYBaHHS TpaHC(HOPMATOPHHUX TATUMKIB HATIPYTH.

16. Onumrite TpanchopMaTopHi AaTYMKU cTpyMy. HaBeaiTh iXHI XapaKTepUCTUKH Ta MPHUHIIUIL
i,

17. Onuiiite OCHOBHI KOHCTPYKIIIi TpaHCPOpMaATOPIB CTPyMy, Ta HaBEIITh iXHI KOHCTPYKLIIi.
HageniTh 0cOOIMBOCTI IXHROTO 3aCTOCYBaHHS.

18. HaBeniTh NpUHIMIIOBY cxeMa TpaHcpopmaropa cTpyMy. ONHILITh NPUHLIKI HOro Jii.

19. OnuuriTe epexiTHUNA PeKUM y BUMIPIOBAILHOMY TpaHCc(pOopMaTopi CTpyMmy.

20. Onuite TpaHchopMaTopH MocTiiHOro cTpyMy. HaBeniTh 1XHI OCHOBHI XapaKTEpUCTUKH Ta
OTHIIITH MPUHIIUII Jii.

21. Jlaiite Bu3HaueHHs edexty Xosuia. HaBeaiTh KOHCTpYKIIi JaTYMKK Ha OCHOBI ehekTy XoJa.

22. OnuniiTh pe3uCTUBHI IaTYMKU Hanpyru. HaBeniTh IXH1 OCHOBHI XapaKTEPUCTUKU Ta ONUIIITh
TIPUHIIMII 1.

23. HaBeniTh HEOOX1AH1 CXEMHU MiIKJIFOUEHHS JATYUKU HAPYTH Ta PIBHSHHS.

24. OnuuIiTh IUIaHApHUHN AaTYMK CTPyMy Ha ocHOBI edekty Xomna. HaBeniTs Horo cTpykrypy
Ta 0COOJMBOCTI BUKOPHUCTAHHS.

25. 11lo Take KOMIEHCOBaHUM UIbHUK HanpyTu. HaBeaiTh floro cxemy Ta 061acTi 3aCTOCYBaHHS.

26. HaBeniTh OCHOBHI JiKepena MOXMOOK B PE3UCTUBHHMX AAaTYMKaX HAMpYyrd Ta CIOCOOM iX
KOMIIeHCAIlil.

27. OnuuiiTh pe3uCTUBHI IaTYUKHU cTpyMy. HaBeniTh IXH1 XapaKTepUCTUKHU Ta OMUILITH PUHIIUIT
i,

28. OnuiIiTh TakWi Kjac JaTYMKIB, SK CTaHAApTHI IIyHTH. HaBeaiTh iXHIO KOHCTPYKIIIO Ta
0COOJIMBOCTI 3aCTOCYBaHHS.

29. OnuiiTh JaTYUK CTPyMY Ha OCHOBI e(ekTy XO0Jula 3aMKHYTOTO 1 pa30MKHYTOTO

30. OnuIiTe 1aTYUKKA CTPYMY Ha OCHOBI ONTUYHOI Mapu. HaBeaiTh 1XHI XapaKTepUCTUKH.

31. Omumite IMC paTymkiB Ha OCHOBI ONTHYHOI mapu. HaBemiTe iXHIO CTPYKTypy Ta
0COOJIMBOCTI 3aCTOCYBaHHS.

9 dizioTepaneBTHYHI anapaTH i JIarHOCTHYHI PUJIAAN

1. HaBenith knacudikariro gpizioTepaneBTUYHHUX arapariB B 3aJ1€KHOCTI BiJ] (P13MUHOTO (pakTOpy
BIUIMBY.

2. HaBeniTh OCHOBHI MPUHIIMITY TOOYIOBH arapaTiB JyIsl JIOKAJILHOI OapoTepartii.
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3. B yomy monsrae nmikyBanbHHH edekT OapoTeparii, mapamMeTpH BIUIMBY Ta METOJMKH
MPOBEACHHS Tpoueayp?

4. B yomy mnonsrae niKyBadbHUM €QEeKT BiJl MPOBEIACHHS TPOIEAyp rirmodaporepamnii i
rinepbapoTeparmii?

5. HaBenite nikyBanbHI e(eKTH, MapaMeTpu BIUIMBY W METOIMKHU IPOBEICHHS IMPOLETYP
rinoGapoTepartii i rimepdaporepartii.

6. B yomy monsirae mty4Ha BeHTHIISILIS JiereHiB. OCOOIMBOCTI pi3HOBHU/IIB BILTUBY?

7. HaBeniTh OCHOBHI MOJIOKEHHSI OKCUT€HOTEpaIii Ta 030HOTepatii, i 0COOIMBOCTI BILUIUBY.

8. HaBeiTh OCHOBHI CITOCOOU OICp)KaHHS 030HO-KUCHEBOI CyMIIIIi.

9. Haenith QyHKIIOHATBHY CXEMYy MEIUYHOT'O 030HATOPA Ta MOSCHITH IPHHIIMIT HOTO JIii.

10. B yomy nonsrae jgikyBaJbHUM €PEKT BiJl a€pO30JIiB 1 CHHTJIETO-KUCHEBOI Teparii?

11. Onumrite criocobu oiep>KkaHHs aepO30iB.

12. 3anpononyiTe (pyHKIIOHATIBHY CXeMy arnapaTy JUisi OTPUMaHHS aepO30iB.

13. OnuiTe OCHOBHI OJIOXKEHHS (POTOTEpartii.

14. B yomy nosrae nazepo0e3smneka i 3B'130K INTMOMHY IPOHUKHEHHSI U JOBKUHU XBUIT1?

15. B domy mnonsrae mikyBambHHHA e(EKT, MapaMeTpu BIUIUBY W METOIUKH IPOBEICHHS
npouenyp gororeparnii?

16. HaBeniTh QyHKIIOHATBHY cXeMy (i310TeparieBTHYHOTO anapara Jiyis IPOBEICHHS JIOKAIbHOT
dhoToteparrii.

17. B 9omy mosisirae 0COOIMBICTH TiapoTepartii?

18. ki mikyBanbHiI edeKTH, MapaMeTpud BIUIMBY I METOJMKH IPOBEACHHS MPOIEIyp
rizporepamii?

19. HaBeniTh cyuacHi anapaTy AJs TipoTeparii.

20. B yomy nosnsirae KOMOIHYBaHHS Tipo- i (POTOTEPAIIEBTUIHOTO BIIHBY?

21. HaBeniTh 0OCHOBHI 0COOIMBOCTI BiOpoTeparrii.

22. B yomy mossirae 0COOIUBICTh YIBTPAa3BYKOBOI Tepartii?

23. Hagenith (yHKI[IOHANIBbHY cXeMy (i310TepaneBTUYHOrO amapara Juis I[POBEICHHS
yJIbTPa3BYKOBOI Teparii.

24. Hagenith knacudikalilo MEIUYHUX TIarHOCTUYHUX TPUIAAIB AN BHUMIPIOBaHHS
O0loMEeIMYHUX CUTHATIB?

25. B yoMy nossAraroTh eneKTpodizionoriuHi METOIU 10CIiIKEHb.

26. SIki OCHOBHI IPUJIAAM BUKOPUCTOBYIOTBCS JJIS IOCIIIKEHHSI [TapaMeTpiB CepLEBO-CYTUMHHOL
cucreMu?

27. Skl OCHOBHI MpWJIATd BHUKOPUCTOBYIOTHCS JUISIOCIIKEHHSI MapaMeTpiB JAUXaIbHOI
cucremu?

28. SIki OCHOBHI NpUJIa U BUKOPUCTOBYIOTHCS JIJIsl BAMIPIOBAaHHS TEMIIEPATypH T1J1a JIFOJAUHU?

29. B yoMy nosisirae BU3HAUYEHHS TepMiHy OioTenemerpis?

10 TexHoJI0TiYHi OCHOBH €JIeKTPOHIKH

1. OnuuriTe xpomarorpadiyHui METO ] OUUIIICHHSI.

2. OnunIiTh OYUIICHHS 3a JOTIOMOT OO PITMHHOT €KCTPAKIIIi.

3. IlpuHIMIM KpUCTaNTi3alliiHOTO OYHUIIIEHHS.

4. Pymiitna cuna ga3oBUX NEPETBOPEHb 1 MEXaHI3MHU YTBOPEHHS 3apO/IKiB.

5.3 4oro ckJIaAaeThCs BiIbHA €HEPris 3apo/iKa HOBOI (a3u? Sk BIUIMBaIOTH KIHETHYHI (pakTOpH
Ha MIPOIIECH YTBOPEHHS 1 pOCTY 3apOKiB?

6. Buau xpuctaniqyHux rpaHei, 0coOIMBOCTI KIHETHKH Ta MEXaHi3MiB ix 3pocranHs. Criocobu
CTUMYJTFOBaHHSI IPOIIECIB POCTY.

7. OnuuIiTh BUPOIIYBaHHS MOHOKPHCTANIIB METOZIOM BUTSTYBAHHS 3 PO3ILIABY.

8. Meronu BHpOIyBaHHS MOHOKpPHCTANIB 30HHOI IUIaBKOIO. BupoulyBaHHS KpHCTadiB 3
po3uuHiB MeronoMm [pana.

9. Oco6MBOCTI BUPOOHHUIITBA HAITIBITPOBIAHUKOBUX PO3KIATAIOTHCS CITONIYK.
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10. OcHOBHI eTanu TeXHOJIOT1i BUPOOHHUIITBA MOJTIKPUCTATIYHOTO KPEMHIIO.

11. OcHOBHI eTany TeXHOJOTi BUPOOHUIITBA MOJTIKPUCTATIYHOTO T€PMAHiIo.

12. SIki MeTomM OTPHMAaHHS KPHCTANiB 3 TBEpHOi a3y BUKOPHCTOBYIOTHCS UISI OTPUMAHHS
HaMIBIPOBITHUKOBUX MOHOKpHUCTaNIB? ONUIIITh BUPOILTYBAHHS MOHOKPHCTAIIIB METOJIOM HOPMAJIbHOT
CIPSIMOBAHOT KpUCTATi3allii.

13. Ancopb6is i abcopOitist. I'igpodineHi 1 rigpodoOHI cOpOSHTH.

14. OneprxaHHS aHOJHUX TUTIBOK.

15. CuHTe3 HAaHOKPHUCTANIYHHX IIAPIB IUIIXOM €JIEKTPOOCAIIKEHHS.

16. EnekTpoxiMiuHe OCa/PKCHHSI METAJTIB Ta €JIEMEHTAPHUX HAIliBIIPOBITHUKIB 3 PO3ILIABIB.

17. XimiuHi 3aco0u 3a0e3nedeHHs aare3ii miiBoK.

18. doToxiMiyHE BUTOTOBICHHS HAHOYACTUHOK METAIIB.

19. Pimunnodazne XiMidHe 0CaXKEHHSI HAaliBIPOBIAHUKOBUX IIAPiB.

20. I'igpoTepMaibHi METOM BUTOTOBJICHHSI HAHOKPHCTAIIB

21. 3a 1omoMororo SKuX (Hi3MKO-XIMIYHHX METOJIIB CTBOPIOIOTHCSI HAHOUCIIEPCHI CUCTEMU?

22. 3aranpHa XapakTepucTUKa qucnepcHux cucteM . Ctabimizallis KOJOiMHUX PO3UHHIB.

23. Crynins mucnepcHocri. [Iponec koarymsmii.

24. BiaminHoCTi y Oy/I0BI Ta BIACTUBOCTSAX BUCOKOAUCIIEPCHUX 1 HU3bKOIUCIIEPCHUX CUCTEM Ha
MIPUKJIAII CYCIIeH31H 1 Jio307ei (riapo30iieli Ta OpraHo30ei).

25. [ToBepXHEBO-aKTUBHI PEYOBHHH.

26. AncopOitist 1 abcopOirist. I'igpodineHi 1 rigpodoOHi copOSHTH.

27. CuHTEe3 HAHOKPUCTANIYHUX [IAPIB UISIXOM €JIEKTPOOCAIKEHHS.

28. EnextpoximiuHe Oca/KSHHS METAJIiB Ta €JIeMEHTapHUX HaIliBIIPOBITHHUKIB 3 PO3ILIABIB.

11 Enextponika nedekTiB B HaiBNIPOBIAHUKOBUX MaTepianax

1. di3uKa MOXOKEHHS 30HHOTO €JIEKTPOHHOIO EHEPreTUYHOI0 CIIEKTPY 11€aJIbHUX KPUCTANIB 1
MOSICHEHHSI TIOAUTy KPUCTAIYHUX MaTepialliB Ha METajH, HAIiBIPOBITHUKH Ta TICJIEKTPUKH 3a HOTro
crenupikoro.

2. 3anexHiCTh KOHIEHTpallli pIBHOBaXHHUX HOCIIB 3aps/1y B 30HaX JI03BOJICHUX €HEPriii BIACHOTO
HaMIBIPOBIIHUKA Ta PYXJIUBOCTI IIMX HOCIIB 3aps/y BiJ TeMIEpaTypH.

3. Knacudikariis €1eKTpOHHUX E€HEPreTUYHHUX CTaHIB TOUYKOBHX AE(PEKTIB 3a XapaKTepoM ix
B3a€MO/IiT 3 30HAMU JI03BOJICHUX €HEPriii HaMiBIPOBITHUKOBOIO KPUCTAITY.

4. Tlpuposia KOBaJEHTHOIO 3B'3Ky MK aTOMaMHM KpPUCTAIIYHOI PELITKH eJeMEHTapHUX
HaMIBOPOBIIHUKIB 1 KpUTEPil YTBOPEHHS TBEPIUX PO3YMHIB 3aMILLIEHHS Ta MPOHUKHEHHS B TaKHUX
Marepianax.

5. ®i3uKa MOXOMKEHHsI JOHOPHUX 1 aKIENTOPHUX LIEHTPIB Ta iX €JEKTPOHHUX €HEPreTUUYHUX
CTaHIB B €JIEMEHTAPHUX HAMIBIPOBITHUKAX TSI IOMIIIOK 3aMIIICHHS.

6. di3uKa MOXOMKEHHsI JOHOPHUX 1 aKIENTOPHUX LIEHTPIB Ta iX €JEKTPOHHUX €HEPreTUUYHUX
CTaHIB B €JIEMEHTapHUX HAIIBIPOBIIHUKAX JUIS JOMIIIOK TPOHUKHEHHSI.

7. Jlomimku am@OTepHOro TUMY 1 iX BIUIMB Ha EJIEKTPOHHY EHEPreTHUHY CTPYKTYpY
€JIEeMEHTapHUX HaliBIPOBITHUKIB.

8. 3a1eKHICTh pIBHOBa)KHOI KOHILIEHTpAIlil OCHOBHUX HOCIiB 3apsiy B 30HaX JO3BOJIEHUX €HEPTii
Iy’Ke ciabo JIETOBAaHMX €JIEMEHTApHUX HaIlIBIPOBIAHMKIB, iX PYXJMBOCTI Ta MUTOMOI IPOBITHOCTI
TaKWX HAMiBIOPOBIAHUKIB BiJl KOHIIEHTPALl TOMILIKK OJJHOTO THUITY 1 TEMIIEPaTypH.

9. Ocob6nuBICTh XIMIYHOTO 3B’SI3Ky, NpPaBUJIO BHU3HAUEHHS THUIIY JOMIIIKOBHUX IIEHTPIB
3aMIIIEHHs 1 KUTBKOCTI iX €HEepreTMYHUX piBHIB y 3a00pOHEHIN 30HI HAIIBIPOBIIHUKOBUX CIIOIYK
AIIIBV ta AIIBVIL

10. Edpextr uacTKOBOI 1 MOBHOT KOMITEHCAITi1, @ TAKOXK MEPEKOMIICHCAIlI] TOMIIIKOBUX IICHTPIB.

11. TemneparypHa 3aJIeKHICTh KOHLIEHTpallli OCHOBHUX HOCIiB 3apsAy B €JIEMEHTapHOMY
MOHOKPHCTAIIYHOMY HaIiBIOPOBIAHUKY YK€ CJ1ab0 JIETOBAaHOMY IMPOCTOI0 JIOHOPHOIO JIOMIIIKOKO 1
9aCTKOBO KOMIICHCOBAHOMY POCTOO aKIETITOPHOIO JOMIMIKOIO.

12. OcobaMBOCTI €IEKTPOHHOT eHEPTEeTHUHOI CTPYKTYPH CIIa0KO0, IPOMIXHO 1 CHIIBHO JIETOBAHUX
HaITiBIIPOB1THHKIB.
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13. KinacuyHe 1 KBaHTOBE YIITUPEHHS JOMIIIKOBOTO PIBHS B HAIIBIPOBITHUKOBUX MaTepiajax.

14. ITpuposa i TUIIK ETEKTPOHHUX EHEPreTUYHUX CTaHIB BJACHUX TOYKOBHX JIE(PEKTIB B KPEMHIT
Ta repMaHii.

15. Ilpuposa i TUIM ENEKTPOHHUX EHEPreTMYHHMX CTaHIB BJIACHUX TOYKOBUX JE(EKTIB B
HaIBIPOBITHUKOBUX crioiaykax AIIBVI.

16. EnekTpoHHI eHepreTU4Hi CTaHH KOMIUICKCIB BIACHUX TOYKOBUX J€(DEKTIB 3 JOMIIIKOBUMU
aTOMaMH B MOHOKPHCTaJIIYHOMY KPEMHI].

12 ®i3uyHi MeTOAU T0CIIKEeHHSI HANIIBIPOBIIHUKOBUX MaTepiaJjiB

1. Knacudikamiss Ta  XapakTEepUCTHKAa  METOMAIB  BH3HAUEHHS  MHTOMOIO  OIOpY
HaITiBIPOBIIHUKOBUX MaTepialliB.

2. ®i3u4HI MEepeayMOBH 1 EKCIIEPUMEHTaIbHI 3ac00M BUTOTOBICHHS OMIYHHUX KOHTAKTIB IO
HaITiBIPOBIIHUKIB PI3HOTO THUITY ITPOB1AHOCTI.

3. KoHTakTHI MeTOIM BU3HAYEHHS IUTOMOIO ONOpPY HAMiBIPOBIIHUKIB 32 MOBHUM OIIOPOM
BUTOTOBJICHUX 3 HUX 3pPa3KiB PaBUIbHOI F€OMETPUUYHOT (hOpMHU.

4. ®izuyHe OOTPYHTYBaHHS, OCOOIHMBOCTI 3aCTOCYBaHHS, IEpPeBark 1 HEJOJIKH JTBO30HIOBOTO
METO/AY BU3HAUEHHS MUTOMOTI'O OMOpPY HaIiBIIPOBITHHUKIB.

5. @i3uuHe OOIPYHTYBaHHS, OCOOJMBOCTI 3aCTOCYBaHHs, TIepeBard 1  HEHOJIIKH
YOTHUPU30HI0OBOI'O METOY BU3HAUYEHHS TUTOMOIO ONOPY JAJIs 3pa3KiB JOBLIBHOI (POPMU Y HAOIMKEHH1
iX HaMIBHECKIHYECHHOTO Ta OOMEKEHOTO PO3MIpiB.

6. @i3u4yHe OOIPYHTYBAHHS 1 0COOJIMBOCTI 3aCTOCYBAaHHS YOTUPU3OHI0BOI'O METO/y BU3HAUCHHS
MUTOMOTO OTIOPY JUIS TOHKHX IIACTHH Ta TUTIBKOBUX IIApiB.

7. JlokasipHe BU3HAUEHHSI IUTOMOTO OIOPY OAHO30HIOBUM METOO0M 3 PyXOMHUM 30H]IOM.

8. JlokasbHe BM3HAYEHHS MUTOMOIO OIOPY METOJOM BHMIpPY ONOPY PO3TIKaHHS TOYKOBOTO
KOHTAKTY.

9. be3koHTaKTHE BU3HAUYECHHS METOI0OM MOCTa 3MIHHOTO CTPYMY 3 EMHICHUM 3B’ SI3KOM IIUTOMOTO
OIOpY HAMiBIPOBITHUKIB 32 TIOBHUM OIOPOM BUTOTOBJIEHUX 3 HUX 3Pa3KiB MPAaBUIBHOI F€OMETPHUUHOL
dopmu.

10. ®izuuna npupona epexry 3eedbeka 1 METOIMKA HOTO BUKOPUCTaHHS JJIs1 BU3HAYEHHS TUITY
OCHOBHHX HOCIIB 3apsi/Iy 3a 3HaKOM TEPMO-€.p.C.

11. ®di3uyHa npupona edpexTy XoJula 1 3aJeKHICTh CTajoi XoJula BiJ THILy, KOHLEHTpaIlii,
MeEXaH13My PO3CIIOBaHHS OCHOBHHUX HOCIIB 3apsAy Ta BEJIMYMHH 1HIyKI1i MarHITHOTO TOJIS.

12. TexHika €KCHEpPUMEHTY 3 BH3HA4YE€HHs CTajoi XoJula IpU MOCTIHHOMY CTpymi Ta
CTalllOHaPHOMY MarHiTHOMY TOJI.

13. 3actocyBanHs edekTy Xosula A BU3HAYEHHS THITY, KOHLEHTpAIlii 1 pyXJIMBOCTI OCHOBHUX
HOCIIB 3apsily B HEKOMIIEHCOBAaHUX HAIlIBIPOBIAHUKAX MPU JOMIIIKOBIH MTPOB1IHOCTI.

14. 3actocyBanHs edexTy Xousa A BU3HAUEHHS eHeprii 10Hi3allii JOMINIKOBUX IIEHTpPIB Ta
LIMPUHU 3200pOHEHOT 30HH B MOHOKPUCTAIIYHUX HAIMIBIPOBIJHUKAX.

15. 3acrocyBanus epexty Xoyuta A pO3AUTEHOIO BU3HAUYEHHS KOHLEHTpAIiil JOHOPHOI Ta
aKLENTOPHOI TOMIIIOK B MOHOKPUCTAJIIYHUX HAMIBIPOBIIHUKAX 3 PI3HUM PIBHEM iX JIEyBaHHS.

13 ImoBipHicHi ocHOBH 00pOOKH TaHUX

1. [llo npuiimaeThcs 3a HalKpally OLIHKY MpH OaraTopa3oBOMY BHMIpi AESKOi BETHUYUHH?
CdopmymtoiiTe npaBuia, sIK IpaBUIBHO MPUBOJIUTH 1 BUKOPUCTOBYBATH 1MoXuOku. HaBeniTh mpukiiaj
MPAaBUJIBHOI 1 HEMTPABUIIBHOT 3aIIMCH PE3YJIbTAaTy BUMIPIOBAHHS.

2. llo Take abcoiroTHA 1 BITHOCHA 1 CHCTEMaTHYHA MOXUOKM BUMiproBaHHs? flka eMmipuyHa
3B'SI30K ICHY€ MK UMCIIOM 3HAUyIIUX HU(pP pe3ynbTaTy i BiAHOCHOIO MOXUOKOI0? (HaBeCTH MPUKIIA).
3a SKUX AisIX HAJ BUMIPSHAUMHA BEIMYMHAMH 3pYYHO BHKOPHCTOBYBATH BiTHOCHY MOXHOKY, a 3a SIKHUX
abcomoTHy?

3. ChopmymroiiTe mpaBuiIa i HaJ MOXWOKaMH TIPH T0JIaBaHHI 1 BITHIMAHH] BUMIPSHHUX BEIMYNH
IUIsL BUIIAAKY HE3aJEKHUX MOXUOOK 1 ISl BUMAJIKY, KOJM MOXUOKH MOKYTh OyTH 3anexHi. Sxuii Oyne
pe3yabTaT BupasiB: (X, ..., Z) =, OTpPUMAHUHN IPH BUKOPUCTAHHI KOXKHOTO 3 ITUX MPaBUII?
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4. ChopmyiroiiTe npaBuiia A HaJ MOXWOKaMH NP MHOKEHHI 1 JIJICHHI BUMIPSHUX BETHYUH
IUISL BUTIAQAKY HE3aJISKHUX MOXUOOK 1 IJIs1 BUMAJIKY, KOJM NOXUOKHA MOKYTh OyTH 3anexHi. Sxuii Oye
pe3ynbTar Bupasis: (X, ..., Z) =, OTPUMAaHUNA ITPH BUKOPUCTAHHI KOKHOTO 3 IIUX IIPABHII?

5. ChopmymroiiTe mpaBmiia aiid HaJ MOXMOKAMU MMPU MHOXKCHHI BUMIPSHUX BEJIMYMWH HA TOYHE
YHUCJIO 1 IPH 3BEJICHHI iX y CTYITIHB JUIsl BUITAQJIKY HE3aJICKHUX MOXUOOK 1 JIJIs1 BUNAAKY, KOJIH MOXUOKH
MOXYTbh OyTH 3anexHi. Skuii Oyzne pesyabrar Bupasis: q(X, ..., Z) =, OTpPUMAHHUHA NPH BUKOPUCTAHHI
KOXHOTO 3 LIUX MPaBUi?

6. ChopmyimoiiTe 3arajibHe MPaBWIO JUIsl OOYUCIICHHS TMOMHUJIOK B HEMPSMUX BUMIpax s
¢bynskii q(X, ..., z). 3acTocyiiTe METO/ KPOK 32 KPOKOM 1 3arajibHe MPaBUJIO JO OOYMCICHHS OXUOKH
¢byHskuii q(X, ..., z) =. 3 UMM NOB'A3aHO BIIMIHHICTb OJIEPKAHUX PE3yIbTaTiB?

7. CranpapTHe BIIXWJICHHS (CTaHIApPTHE BIAXWICHHS TE€HEPAJIbHOI CYKYIHOCTi, BHOIPKOBE
CTaHJIaPTHE BIIXHUIICHHS ), HOTO CEHC, SIK TOXUOKU OJJMHUYHOTO BUMipIOBaHHs. CTaHIapTHE BiIXUIICHHS
Bix cepennporo. YoMy Oyjie 0HO CTaHIAPTHE BIAXUIIEHHS 1 CTAaHAAPTHE BIIXWJICHHS BiJl CEPEIHBOTO
IUIsL HACTYTTHOTO Ha0OPy BUMIpIB: 1 SIK IOBUHEH BUTIIAAATH OCTATOYHUHN pe3ysbTaT HOro 00poOKu?

8. Sk Burnsgae Bupa3 UIsl CEPEIHBOTO, 3alKCaHe 3 BUKOPUCTAHHSIM YacTOTH peaizaril
pe3ysbTaty XK i SIKUM TpaBUIIOM MiIKOPsiFoThCs yactotu? Ll{o Take ricrorpama, i Juisl SIKAX IIiJIeH BOHA
BUKOPHUCTOBYIOThCA? SIK moOyayBaTu rictorpamy uisi 6€3mepepBHOI BEIMYUHU 1 10 YOTO MparHe Is
ricrorpaMa 3 pocTOM 4HcJia BUMipiB?

9. Hopmanwshuit po3noain (posnoain ['ayca). HopmyBanbHUN MHOXKHHK, CEPEIHE 1 CTaHIApTHE
BIJIXUJICHHS, SIK TTApAMETPH HOPMAITLHOTO PO3IOJILTY.

10. O6rpyHTYyiiTe CepeqHe, sIK HalKpally OI[IHKY, KOPUCTYIOUHUCh HOPMAJIbHUM PO3MOALIOM 1
METOAOM MaKCHUMAaJIbHOI MPaBIOMOAIOHOCTI. 32 MOMOMOTO0 HOPMAJIBHOTO PO3MOILUTY OOTpYHTYWHTE
KBaJIpaTH4HE JOJaBaHHS.

11. CranmapTHe BIIXWUICHHS, K KOS(DIILI€HT JOBIPH JI0 pE3yIbTaTy.

12. Binkunanus ganux. Kpurepiii llloene. [IpuBectu npukiia.

13. O6’eananHs pe3ysbTaTiB pi3HUX BUMiIpIOBaHb. BuBakeHa cepeHe.

14. 3mimanuil Ipyruif MOMEHT 1 Koe]ilieHT JiHIHHOI Kopensuii, KUIbKICHUH KpuTepiil Horo
3HAYyYIIOCTI.

15. 3anuuite popmyity 11 o6uucieHHs KoedilieHTiB O1HOMIaIbHOTO po3noaily. SIKi OCHOBHI
BJIACTUBOCTI Ma€e OiHOMIaNBHUHN po3mo/iia? BunpoOyBaHHs rimnores.

16. 3anumite Gopmyny ans posnoniry Ilyaccona. SIki OCHOBHI BJIACTMBOCTI Ma€ PO3IMOJLT
[Tyaccona?

17. Kputepiit BinnosinHocti ¥2. CtyneHi cBobonu 1 mpuBeneHe 3HadeHHs y2. IlepeBipka
PO3MOILTIB.



KPUTEPII OLIIHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB
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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 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




Peiitun Ouinka Kpurepii orintoBaHHs

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

rosa
OIliHKa,

oanm
€HHS

— 3HAHHS OCHOBHHX — HE3HAHHS OKPEeMHX
(pyHIaMEHTAIbHUX MOJI0KEHD (HeMpUHIMTIOBHUX)
Marepiany, NUTAaHb 3 MaTepiay;
— BMIHHS PO3B’A3yBaTH — HEBMIHHS NOCJIi10BHO i
3a10BUIb | HAUMPOCTINT NPAKTHYHI 3a1a4i | apryMeHTOBaHO

HO BHCJIOBIIIOBATU JYMKY;
— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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

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

Ilepesedenns no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymms cmynens 6aKaiaepa Ha 0CHO8I MOI00uL020 cneyianricma 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 19 Gepesns 2024 p.

I'onosa Buenoi panu E iHCTUTYTY
I'onmora ¢axoBoi arecrairiitHoi Komicii Pomar TOMAILIEBCHKHU
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JJOKOMOTHUBH TA TJOKOMOTHUBHE I'OCITOJAPCTBO

AHOTAIIA

MeTor0 BCTYITHOTO BUIIPOOYBAaHHS € B KOMIUIEKCHA MEPEBIpKa 3HAHb BCTYIHHUKIB, SKi BOHU
OTpUMAJIM B pE3yibTaTi BUBYCHHS IHMKJIY JIHUCIMIUIIH, MepeAdadeHuX OCBITHBO-TPOodeciiiHoI0
IPOTrpamMol0 Ta HABYAIBHUMU TUTAHAMU Ta BiJIMOBIIHOCTI OCBITHBOMY CTYIEHIO «0akanaBpy». BerynHuk
MMOBUHEH MPOJAEMOHCTPYBaTH (PyHIaMEHTaNIbHI Ta TpodeciiHO-0OpiEHTOBaH1 YMIHHS Ta 3HAHHS 11010
y3arajJbHeHOro 00'eKTa mpalli i 31aTHICTh BUPIIIyBaTH THUIOBI IpodeciiiHi 3aBaHHs, nepeadoadeHi s
BIJITOBITHOTO PiBHS.

bakanaBp 3 pyXoMoro cCkjajay 3ali3HHIb MOBHHEH BOJOIITH TEOPETHYHUMHU 3HAHHIMH Ta
IPAKTUYHUMH HaBUYKAMH 111010 OCHOBHUX IPUHLUIIIB Ta METO/1B MOJIETIOBAHHS €J1EKTPOMEXaHIUHUX
CHCTEM pPYXOMOrO CKJIaJy Ta TSATOBUX MEpEX, PO3pOOJIECHHs, BIPOBA/DKEHHS, MOJEpHi3amii Ta
YIPaBJIIHHS €JIEKTPOMEXaHIYHUM 00JIalHaHHM, 3aJ113HUYHOIO TPAHCIIOPTY.

[lig gac miAroTOoBKM A0 BUIPOOYBaHHS HEOOXiJHO 3BEPHYTH yBary Ha Te, 10 abiTypieHT
IIOBHUHEH:

3Hamu: 3aralbHUU yCTpiil 3amizHm4HOrO pyxomoro ckmany (3PC), ocHoBu mporeciB
BUHUKHEHHS CUJIU TATH, ONIOPY PyXy Ta rajisMyBaHHS, 0COOJMBOCTI KOHCTPYKIil TATOBUX JIBUI'YHIB
Ta TUIIB IX MMiABIITyBaHHS, THITH TaJJbMOBHX CHCTEM Ta iX pO3paxyHKiB, METOJH 1 3aCO0M IarHOCTHKHU
BY3JIiB, arperaTiB Ta JOKOMOTHMBA B LIJIOMYy, METOJIM BUTOTOBJIEHHS Ta OOCIyrOBYBaHHS OKPEMMX
BY3JIiB Ta JIOKOMOTHBA B I[IJIOMY.

émimu: OLIHIOBaTH SIKICTh Ta PO3paxOBYBAaTHU XapaKTEPUCTUKU BY3JiB Ta oauHule 3PC,
pospaxoByBatu kpuBi pyxy 3PC na IIEOM, BUKOHYBaTH pO3PaxyHOK EIIEKTPHYHHX MAalIHH Ta
MEeXaHIYHOI Nepeayl, 3HaTh CIIOCOOU KepyBaHHS Ta PeryJIlOBaHHS TATOBUX Iepesad, po3poOIIsiTH CXEMHU
raJbMOBHX CHCTEM, OLIHIOBATH €KCIUTyaTalliiiHy HaJiiHICTh JIOKOMOTHBA, PO3POOJIATH TEXHOJIOTIUHI
IpOLIeCH BUPOOHUIITBA Ta PEMOHTY JIOKOMOTHBIB.

Bcerynne ¢axoBe BunpoOyBaHHS BKIIIOYA€ 3MICT HOPMAaTUBHHUX HABYAJIBHUX TUCHHUIUIIH

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 BCTYITHOT'O BUNPOOOBYBaHHS 3JilcHI0O€ThCS BignoBigHo 10 IlomoxkenHs mnpo
npuiimanbry kKomicito HTY «XTII».

ORWN R

3MICT ITPOI'PAMU
1. Teopist IOKOMOTHBHOI TATH

[TocTanoBka 3aaul Mo Kepyr4IoMy pyci noizna. Pexxumu pyxy noizaa. OCHOBHI 3a/1a4i TATOBUX
po3paxyHkiB. OCHOBHE piBHAHHS pyXy noizaa. KoedimieHT iHepii yacTuH 1o odepratoThes. OCHOBHUN
3aKOH JIOKOMOTUBHOI Tsru. Cuiy airodi Ha noTsar. O6epraroyiii MOMEHT TATOBUX JBUTYHIB, BHYTPIIIHI
Ta 30BHILIHI CHJIM. MeXaHI3M YTBOPEHHS CHJIM TATH 1 MOCTYIOBOIO pyXy Moi3ia. XapaKTepUCTUKU
34IMHUX cUJI IpH TArH. CUiM B3a€EMO/I1T Kojleca Ta peKku y MicTi KOHTakTy. [lepeposnoain cui y MicTi
KOHTAKTY IIiJl BIUIMBOM 00€PTal0Y0ro MOMEHTY TATOBHMX JIBUT'YHIB. 3aXOAM MO MOJIMIIEHHIO 3YilTHUX
BJIACTMBOCTEH JIOKOMOTHBIB. THAroBl XapakTepUCTUKH JIOKOMOTHBIB. OCOOIMBOCTI TATOBHX
BJIACTUBOCTEH TeroBo3iB. Cuiia TATH TEMI0BO3a MO 34eryieHHI0. OOMeXeHHS CUIIH TATH TETJI0BO3a 110
TATOBUM  €JIEKTPOJBUTYHaM. EneKkTpoMexaHIuHI XapaKTepUCTUKU TATOBUX  EJIEKTPOJABHUIYHIB.
EnextpomexaHiuHi XapaKTepUCTUKU TEIUIOBO31B. PerynoBaHHs MIBUAKOCTI pyxXy moizga. Omip pyxy
noizga. OCHOBHI MOHATTS Ta Kiacu]ikallis CUJl omopy pyxy moizzna. OCHOBHOI omip pyxy moizza.
JlogaTkoBii omip pyxy noizaa. 3axou 1Mo 3MEHILIEHHIO CUJI OTOPY pyXy. ['anbMoOBi CUIIM IOKOMOTHUBIB.
MexaHi3M CTBOpPEHHS TAJIbMOBOI CHJIM JIOKOMOTHBA. ["aibMoBa criia ipH Jiii TalbMOBHX KOJI0/10K. Crma
HATHCHEHHS TaJbMOBUX KOJIOJOK. I'agbMoBa crmiia moi3ma. ['ansMoBi cuctemu mnoizaa. [aimpMoBa cuna
IPU ENEeKTPUYHOMY ranbMyBaHHI. [IpHBeNeHHA ragbMOBHX MapaMeTpiB K pO3PaXxyHKOBOMY BHIY.
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MeTtoauka po3paxyHKy TrajJbMOBUX 3ajad. TeopeTHyHi OCHOBH METOJIB PO3paxXyHKy pyXy Moi3ia.
I'padiuni meroau. Komm’roTepHi po3paxyHku pyxy moi3miB. Enepreruka tsaru moizais. Enepreruuni
BUTpAaTH Ha pyX Moi3AiB. METOIMKHU PO3paxyHKy BUTpAT MajMBa JMU3ENIEM JIOKOMOTHBA. 3aXOAU IO
3MEHIICHHIO EHEPreTMYHHX BHUTpaT. HarpiBaHHS TATOBHX EJIEKTPUYHUX MAIIUH EJIEKTPONPUBOLY
JIOKOMOTHBIB.

Pexomenoosana nimepamypa:

1. bobups /I.B., I'pumenko M.A., Cepatok B. H. Teopis nmokomotuBHOi Tsiru: miapy4yauk / [lin
pen. k-ta TexH. Hayk, goi. B. H. Cepmroka; YAYHT; HHI «/lainpos. iH-T iHdpacTpyKTypH i
TpaHciLy. — Jlainpo , 2022. — 385 c.

2. boo6ups /1. B., Kamina M. 1., Cepaiok B. H. Teopist TOKOMOTUBHOI TSITH. TATOBI pO3paxyHKH JUIS
IIPOMUCIIOBOTO 3aI3HUYHOIO TPAHCHOPTY: HaBYalbHUN nociOHuK / [1ix ped. A-pa TexH. HayK,
npod. M. 1. Kaminu. duinpo: YIVHT, 2022. 113 c.

3. Teopist mokomoTuBHOI Tsru [TekcT] : MeTonMYH1 peKoMeHAallii 1151 BUKOHAHHS pO3paxyHKOBO-
rpadiqHOl poOOTH Ta AUIUIOMHOTO MpoekTyBaHHs / ykian.: . B. booups, M. 1. Kamina, 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, temnoBo3ax 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 moTyKHOCTI MOCTIHHOTO CTPyMY, 3MIHHO-TIOCTIHHOTO CTpyMy Ta
3MIHHOTO CTpyMy. [IpMHIIMIIOBI cxeMu mepenay Ta iX XapakTepucTHKH. EnexTpuyHa cxema mepenadi
3MIHHO-TIOCTIHHOTO CTpyMy, Ii CTpyKTypa Ta HalOimpII BakiuBimI enemMeHTH. KoHcTpykuis Ta
TEXHOJIOTiSI BHUTOTOBJICHHA €JEKTPUYHUX MammH. OCHOBM TeOpii MalIMH TOCTIHHOTO CTPyMYy.
Po3paxyHKH MarHiTHHMX JIQHIIOTiB. XapaKTePUCTUKU Ta PETYJIOBAHHS TATOBUX JIBUT'YHIB MOCTIHHOIO
ctpyMy. [lepegada moTyKHOCT1 3MIHHOTO CTPYMY: 11 €IeMEHTH Ta eJiekTpuuHa cxema. Po3paxynku KK
nepenayi. Bubip moTyxHOCTI reHeparopa Ta JBUTYHIB. KOHCTpyKIIisl Ta TEXHOJOris BUTOTOBJIEHHS
CUHXPOHHUX reHepaTopiB. OCHOBU TeOpii Ta XapaKTEPUCTUKN CUHXPOHHUX reHeparopiB. Enexkrpuuna
nepefaya 3MIHHOTO CTpyMy Ta il €JeMEHTH. XapaKTepUCTUKU Ta PEryJIOBaHHS TATOBHX JIBUTYHIB.
OCHOBU TIPOEKTYBAaHHSI Ta TEXHOJIOTii BHUTOTOBJIEHHS ACHHXPOHHHMX TSATOBUX JBHTYHIB. Tumm Ta
KOHCTPYKIIisl KOJIICHO-MOTOpHUX OJ0KiB. IIpoekTyBaHHsS Ta po3paxyHKH MIIIHOCTI TATOBUX Mepeaay
PYXOMOTO CKJIafy.

Pekomenoosana nimepamypa:

1. Taprakoscbkuit E.JI., Ycrenko O.B., Muxankis C.B. I'iapaBiiuni nepegayi 1okoMoTuBiB: Hasu.
noci6Huk. — Xapkis: Ykp/IA3T, 2011. - Y. 1. — 104 c.

2. bespyuenko B.M., Bapuenko B.K., Uymak B.B. TAroBi enekTpuyuHi MalIiHA IEKTPOPYXOMOTO
ckinany: Hapuanbuuit mociOnuk. — /1.: Bun-so J{ninponerp. Hall. yH-TY 3aJ1i3H. TPAHCI. 1M. aKkaj.
B. Jlazapsna, 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:
VxpJA3T, 2009. — 152 c.

4. Tsarosi enekTpuyHI MalIMHU eJeKTpopyxomoro ckiany: HaBuwanpnuit 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, 6e3meka pyxy Ta xogosa yacruna 3PC.

["anpmoBa cuna. 'anbMoBi cuctemu npsamMoi Aii. Pyuni ranema. ['anbMoBi cucTeMu HenpsAMoi Jii.
ABToMaTnuHi TanbMa. THITH KOJOJKOBHX, TUCKOBUX, PEHKOBUX TajbM Ta €JICKTPOIWHAMIUHI rajbMa.
EnextponHeBMaTH4HE TajJbMyBaHH:, HOTo pojib Ta Miclie. Po3ramryBaHHs peocTaTiB Ha TEIUIOBO3ax Ta
au3enb-moizaax. CxeMu Ta XapaKTepUCTUKH MPOLECY rajabMyBaHHs. KoMIipecopu uts )KUBIIEHHS TaJIbM
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KT6. Kommpecopu nnst skuBiaeHHss TanbMm  KTO6En. Perymsaropu trcky. ['ooBHI pe3epByapw.
TpyOomnpoBoau. 3'eqnanHs MikBaronti. [loBITPOPO3MOAIIBPHUKHM TMACAKUPCHKUX TMOTATIB, IXHS
npu3HadeHHd. bynoBa Ta npuHumn aii. PeMoHT Ta oOcCiyroByBaHHS B eKCIUIyaTalii.
[ToBITPOPO3NOAITPHIK BaHTAKHUX MOTATIB, iX mpu3HayeHHA. bynoBa Ta mpuHuun naii. PemoHT Ta
00CIIyroByBaHHs B €KCIUTyaTalli. ABTOMaTU4HI PETYJISTOPH PEXKHUMIB TalbMyBaHHs, iX IPU3HAYEHHS,
OyzoBa Ta mpuHIUI Ail. PEMOHT Ta ekcriyarartis.

IIpoTuo30Bi mpHCTpOi, iX NpU3HA4YeHHsA, OynoBa Ta HpUHUUN Jii. PeMOHT Ta ekcruryararis.
IBUAKICHHUI PETYJIATOp TalbMOBUX HATHCHEHb, MPU3HAYEHHS, OyJ0Ba Ta mpuHIMI Aii. PeMoHT Ta
eKkcrutyaranis. Po3paxyHku BaxuIbHOI Iepeayl rajabMa TeljIoBo3a.

Pekomenoosana nimepamypa:

1. babGaes, A. M. [lpunuun nii, po3paxyHKH Ta OCHOBM €KCIUTyaTallil rajlbM PyXOMOI'O CKIIay
3ami3Hulb [Tekct]: HaBY. mociOnuk / A. M. babaes, [I. B. JImutpieB. — Kuis: JIETYT, 2007. —
176 c.

2. IucTpykiis 3 eKCIuTyartalii raibM pyXoMOTo ckiany Ha 3ani3Hunsax Ykpainu [Teker] : T — LB
— IJI - 0015. — 3atB. Hakazom Ykp3am3uumi Big 07.06.01 No 312-11. — Kuis :Ykp3amizHus,
2002. — 146 c.

3. KopeniBcekuit M.B. [lHeBMatnyHe ycCTaTKyBaHHS AaBTOMATHYHHX TajbM: HaBuanpHHI
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. 'aibMOBe ycTaTKyBaHHsI BaroHiB Mi>KHapOJHOTO crioydeHHs [Tekct]:
HaBy. ociOuuk / M. B. Kopeniscbkuii, B. @. ['onosko, S. B. [lepen'sauyk. — XapkiB: Ykp/IA3T,
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 J11arHOCTUKU MamuH. OCOOJMBOCTI CHUCTEM JiarHOCTUKM JIOKOMOTHBIB. CyudacHi MeToau
BHUMIPIOBaHb Ha TpaHCHOpTi. HeenekTpuyHi Ta eleKTpuYHI METOAM BUMIpIOBaHb. BuMiproBaHHs npu
BUNPOOYBAHHAX TPAHCHOPTHUX 3aco0iB. Meronum BHMIpIOBaHb Ta J1arHOCTMKAa Ha TPaHCIOPTI
BumiproBaHHsT MeXaHIYHMX KOJMBaHb Ha PEWKOBOMY TpaHCHOPTI. BumiptoBaHHs 3MilleHb Ta
IPUCKOPEHb. BUMiproBaHHs CHUJI, MOMEHTIB CHJI Ta HalpyXeHb. BuMmiproBaibHa amaparypa, BaroH -
naboparopiss. TeH3o0MeTpuuHI miAcuiIoBavi, (QuUIbTpU, peecTpauiiiHa amaparypa. KamiOpyBaHHS
BUMIpPIOBAJIbHUX KaHaliB. MeToaMKa BHMIpIOBaHb Ha PEeHKOBOMY TpaHcmopTi. Po3MilieHHs: 3aco0iB
BHUMIPIOBAHHS Ha JIOKOMOTHB1. MeToau 00poOKu Ta aHasi3y pe3ysbTaTiB BUMIPIOBAHb.

Pekomenoosana nimepamypa:

1. Kanapuyk B. C., Ilonsucekuii C.K., JImitpieB M.M. Hanilinicte mMamus: niapydnuk. Kuis:
JIu6Gine, 2003. 424 c.

2. Bapuix M. A., Adranasis 1. C., Cieak III. O. TexHonoriuHi MeToau 3a0e3neueHHs HaIIHHOCTI
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 perjaMeHTy 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. Ctangaptu3zanisi, METpoJIOTis Ta KBaJliMeTpis y MaminHOOyAyBaHHi. HaBu.
nociounuk. — JIsBiB: CBiT, 2003. — 328 c.

5. Opranizaunisi TexHoJI0Tii BUPOOHUIITBA Ta PEMOHTY JIOKOMOTHBIB
OCHOBHI TOHATTS TEXHOJOTIYHOI MIArOTOBKM BUpoOHMUTBA. OO6’€KTH BUPOOHHUIITBA,
TEXHOJIOTTYHHH MTPOIIEC Ta 3aCO0M TEXHOJIOTTYHOTO OCHaIeHHs. CTPyKTypa, XapaKTepUCTHUKH Ta popmMu
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opraHizarii TEXHOJOTIYHOrO Tporecy. Tunmu MamuHOOYMIBHUX BHPOOHHUITB. Bu3HaueHHs
BiJIMIOBITHOCTI MeTO/IiB (popMOyTBOpEHHS, 00pOOKH Ta 30ipKH 110,10 POpM OpraHizamii TEXHOIOTIYHUX
MPOLIECiB, SIKI XapakKTepHi I YMOB KpPYMHOCEPIMHOro Ta MacoBOro BHpPOOHMIITB. BusHaueHHs
BiJIMIOBITHOCTI MeTO/1iB (popMOyTBOpEHHS, 00pOOKH Ta 30ipKH 110,10 POpM OpraHizamii TEXHOIOTIIHUX
MPOIIECiB, SKI XapaKTepHI IJIsi YMOB KPYIHOCEPIHHOTO Ta MacoBOr0 BHUPOOHHMITB. TOYHICTH Yy
JOKOMOTHBOOY IyBaHHI. J[)epena HorpilHocTel y mporecax (GopMoyTBOpeHHs, 00poOKH Ta 30ipKu Ta
3aco0u 3a0e3nedeHHs 3aAaHoi TOYHOCTI BUpoOiB. basyBanHs Ta 6a3u. BuBdueHHs mKepen yTBOpPEHBb
MOTPITHOCTEH Ta iX PI3HOBUIIB y mmporecax GopMOyTBOpeHH:, 0OpoOKu Ta 30ipku. BuBueHHs cxem
0a3yBaHHs. TEeXHOJIOTIYHI pEXUMH y Mporecax (GopMOyTBOpEHHs, 0O0poOku Ta 30ipku. OcHOBHU
HOpPMYBaHHSI TE€XHOJIOTIYHOI NPAIleEMHOCTI JUISI BEPCTAaTHHUX, CIIOCAPHO-30IpHUX Ta 3BapPIOBAIBHUX
po6iT. BruiiB TeXHOJOTIi BUTOTOBJICHHS 3arOTOBOK Ha CIIY»KOOB1 BJIACTHUBOCTI JeTajiell TIOKOMOTHBIB.
TexHOoIOTiuHI MPOIIeCH BUTOTOBICHHS 3alli3HUYHUX KoJiic. MeToau 30ipku Ta iX BIUIMB HA HAIIHHICTh
nokoMoTHBIB. [lo0ymoBa TEXHOJIOTIYHHMX IIPOIECIB BHUTOTOBJICHHS paM BI3KIB Ta TOJIOBHHX pam
JIOKOMOTHBIB. BUBYEHHSI TEXHOJIOTIYHOTO TPOLIECY BUTOTOBJICHHS 3aTI3HMYHHX KOJIC, METOMIB iX
30ipky Ta iX BIUIMB Ha HAJIWHICTH JIOKOMOTHBIB. TEXHOJOTIYHI MPOLIECH JIOKOMOTHUBOOYyBaHHS.
OCHOBU TIPOEKTYBaHHS TEXHOJIOTIYHUX NpOIeciB. TeXHOIOTIUHI MporeckH 00pOOKH pi3aHHAM JieTaleH
JIOKOMOTHBIB. TEXHOJOTIUHI MpOLECH BY3JIOBOi Ta 3arajibHOi 30ipKH JIOKOMOTHUBIB. TeXHOJOTi4Hi
MPOIECH BHUTOTOBIICHHS 3BapPIOBAIBHUX KOHCTPYKIINH JOKOMOTHBIB. [loOymoBa TeXHOIOTIYHOTO
IIPOLIECY BHUIOTOBJICHHS 3BapIOBAJIbHUX KOHCTPYKIIM JokoMoTuBa. O3HAalOMJIEHHS 3 OCHOBaMHU
MPOEKTYBAaHHS TEXHOJIOTTYHUX MpOIeciB. BUBUCHHS TEXHOJIOTIYHUX MPOLECIB BY3JIOBOI Ta 3arajibHOT
30ipkd  JIOKOMOTHBIB.  YHidikalis TEXHOJOTIYHMX MPOIECiB BHUPOOHUITBA JIOKOMOTHUBIB.
ABTOMAaTH3aIlisl TEXHOJIOTIYHUX MPOIECIB B JOKOMOTHBOOYTyBaHHI. TEXHOJOTIYHICTh KOHCTPYKIIN
nokoMoTHuBIB. CyyacHMI TOIJISII Ha TEXHOJOTIYHICTh KOHCTPYKIi. OCHOBHI CHPSIMOBAHOCTI
CTBOPEHHSI TEXHOJOTIYHUX KOHCTPYKILiH JIOKOMOTHBIB. OIliHKAa TEXHOJIOTIYHOCTI KOHCTPYKIIIH.
KepyBaHHS TEXHOJOTIYHICTIO KOHCTPYKLid. OIIHIOBaHHS TEXHOJOTIYHOCTI KOHCTPYKIIN y cdepi
CY4acHOTO JIOKOMOTHBOOY/yBaHHS. TEXHOJIOTiSl pEMOHTY JIOKOMOTHBIB. OCHOBU TEXHOJIOTii PEMOHTY
JokoMoTuBiB. [lnaHoBo-moNepe/KyBaJibHA CUCTEMAa TEXHIYHOIO OOCIyroBYBaHHS 1 PEMOHTY
Ter10B031B. OCHOBU TEXHOJIOT1i pO30IpKU Ta OYUCTKH JieTanei 00’ €KTa PEMOHTY.

KonTtpons crany netaneil MexaHIYHMX YaCTHH TEIJI0BO31B. T€XHOJIOTIs BIIHOBJIEHHS YPaXKEHUX
JeTaneil MeXaHIYHUX YacTUH OOJa/JHaHHS TEIIoBO3y. TEXHOJIOrisi PEMOHTY THIOBHMX 3’€HaHb Ta
BY3JIIB MEXaHIYHUX YacTUH OOJIaJHAHHA TEIIoBO3y. 30ipka, BUIPOOYyBaHHS Ta yCTAaHOBKa 00’ €KTa
peMoHTy. TexHonoris peMOHTY THIIOBUX 3’€lHaHb Ta BY3JIIB MEXaHIYHUX YaCTUH OOJagHAHHS
TEIUIOBO3Y. BUBYEHHS TEXHOJOTrii PEMOHTY KOJICHMX IMap JIOKOMOTHBA. TEXHOIOris PEMOHTY
eIIEKTPUYHOTO OOJaTHAHHS TETUIOBO3Y. TEXHOJIOTiSI PEMOHTY CTPYMOBEIYYMX YAaCTUH OOJIaIHAHHS.
PeMOHT enekTpuyHHMX MamMH. PEeMOHT eJeKTpUYHUX amnapaTiB Ta TEXHIYHE OOCIyroByBaHHS
aKyMyJIITOpHUX OaTapeil. PeMOHT enekTpuyHHX MammH. TeXHOJOTis peMOHTY eKilla)XHOT YaCTHHH Ta
BUIIPOOOBYBAHHS TEIJIOBO3Y MicCis PEMOHTY. BHBUEHHsS TEXHOJOIIi PEeMOHTY EKINakKHOI YacTHHH
JIOKOMOTHBA.

Pexomenoosana nimepamypa:

1. [Hepi6o O. B. OcHoBu TexHojorii MammHoOyayBaHHs. YacTuHa 1: HaB4aabHUN MOCIOHUK /
O.B. llepi6o — Binnuis: BHTVY, 2013. — 125 c.

2. OcHoBHu TexHOJOTil MammHOOyryBaHHs. YactuHa 2 : HaBuanbHU# mocionuk / O. B. [lepibo —
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 miua"nyBaHHs BUpoOHUNTBa: HaBu. mociOuuk / E. JI. Taprakoscbkwuii, O. C.
Kpameninin, O. B. Kinumenko Ta iH. — Xapkis: Ykp{Y3T, 2018. — 182 c.

5. Emneproz6epiratoui TexHOJIOTii B JIOKOMOTUBHOMY Tocmoaapctsi: Hapu. moci6uuk / E.JI.
TaprakoBcekuii, JI. O. Aymnin, [I. M. KoBanenko ta in. — XapkiB: 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 Ykp3amizaumi 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 JJOKOMOTHBHOI TATH.
Cunu firo4i Ha IOTAT.
O06epTaroyiii MOMEHT TATOBHUX JBHUTYHIB, BHYTPIIIHI Ta 30BHIIIHI CHUJIH.
MexaHi3M YTBOPEHHsI CHJIM TSTH 1 IOCTYIIOBOTO pyXy IOi3/a.
XapaKTepUCTUKH 3HIITHUX CHJI TIPU TSITH.
Cunu B3aemo/Iii Koseca Ta peiKH y MICTi KOHTaKTy.
0. 3axoau 1o MOJIINIIEHHIO 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. T'anbMOBI 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 METOMAIB PO3paxyHKy pyxy moizga. ['padiuni meromu. . Komm’rorepHi
PO3paxyHKH pyxy HOi3/iB.
18. Meroauku po3paxyHKy BHUTpaT NalWBa JHU3€JIEeM JOKOMOTHBA. 3aXO¥ IO 3MCEHIICHHIO
CHEepPreTUYHUX BUTPAT.
Tsroi mepexadi pyxomoro ckjaaay
. @yHK1IT nepenavi MOTY>KHOCTI.
. Po3MinieHHs nepeaayi NoTy>KHOCTI Ha IOKOMOTHBI.
. EnextpuyHi nepenayi NOTY>KHOCTI MMOCTIHHOTO CTPyMY.
. Enextpuyni nepenayi NoTy>KHOCTI 3MIHHO-TIOCTIHHOTO CTpyMy
. Enextpuyuni nepenayi NOTY>KHOCTI 3MiHHOTO CTPyMY.
. Enextpryna cxema mepenad moTy>KHOCTI.
. KoHCTpyKIIiT TATOBUX €NEKTPUYHUX MAIIUH.
. KoHCTpYKIIist Ta TEXHOJIOTIS BATOTOBJICHHS EIEKTPUYHUX MAIIHH MOCTIHHOTO CTPYMY.
9. XapakTepuCTHKH Ta PEryJIIOBaHHS TATOBUX JBUTYHIB.
10.KocTpyxkiiist, MPUHIIMII Jii Ta TEXHOJIOT1sS BATOTOBJICHHS aCHHXPOHHUX TSATOBUX JBUTYHIB.
11. Tunu KOJTICHO-MOTOPHHUX OJIOKIB.
12. Tsrosa nepeaava nepuioro Kiacy.
13. Tsarosa nepepaua Apyroro Kiacy.
14. Tsrosa nepenada TpETbOro KJIacy.
15. OnopHO-Ky30BHE MiABIIIYBaHHS TSATOBUX JBUTYHIB.
ABTOrajibma, 0esnexa pyxy ra xoaosa yacrtuia 3PC
[Tpu3HaueHHS XOA0BUX YaCTUH JIOKOMOTHUBIB.
CkaioBi €1€MEHTH X0JI0BOT YaCTUHH PyXOMOTO CKJIATy.
KoncTpykiiii Bi3KiB TOKOMOTHUBIB.
[IpuBoHI Ta miAAEP>KYyr0U4l Bi3KH JOKOMOTHBIB,
Bi3ku BUCOKOIIBUAKICHOTO 3aJ1I3HUYHOTO TPAHCIIOPTY.
Po3sramryBanHs TSrOBOTO 00J1aJTHAHHS HA Bi3KaX PyXOMOTO CKJIaIy 3aJIi3HUIL.
Pecopne niaBilryBaHHs JOKOMOTHBIB.
Kinacudikarrist cuctem pecopHOro miaBinTyBaHHS JOKOMOTHBIB.

RRO©oOoNoO O ~WNE

01N N WM = 5

NN E



9.

10.
11.
12.
13.
14.
15.
16.
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217.
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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 KOJIMBaHb.

3B’S13KH Bi3KiB 3 TOJIOBHOKO PaMOIO JIOKOMOTHBA.
VYnamryBaHHS Bi3Ka BAHTA)KHOTO TEIIOBO3Y
VYnamTyBaHHs Bi3Ka MacaXUPCHKOTO TEMIOBO3Y
VYnamrtyBaHHS Bi3KiB AU3EIb-TIOTATY 3 TiApoIepeaadcto
VYnamTyBaHHS MOTOPHOTO Bi3Ka €IEKTPOMNOi3ay
VYnamryBaHHS HEMOTOPHOTO Bi3Ka €JIEKTPOIIOI3AY
VYnamTyBaHHsS €KiMa)kKHOI 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

HaxuoHi Tsiru u1st 3B’ 3Ky Bi3Ka Ta Ky30Ba

ABTO34enHI MPUCTPOT.

HanpiiinicTsb, BUMipioBanHs Ta aiarnoctuka Ha 3PC

NogakrownE

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 HATIMHOCTI IOKOMOTHBIB 3 )KOPCTKHUM IIBOPHIO

[TigBueHHs! HAAIMHOCTI IPY>KHUX MOMEPEYHMX 3B'3KIB KOJICHUX Tap 1 paM Bi3KiB
[TinBuIIEHHS HATIMHOCTI IBOCTYIICHEBOTO PECOPHOTO i ABIITYBAHHS

[TigBuIeHHS] HAIHHOCTI OTHOCTYITIHYATOTO PECOPHOTO i ABIIITYBaHHS

[TigBuienHss HafgiiiHOCTI YHi(iKOBaHOI €KiMa)KHOI YaCTHMHHM BaHTaXHHX TerioBo3iB 2TD10B,
2T21161 T2109

[TigBuIIEHHS HATIHHOCTI eKiTakKHOI YacTHHU TeruioBo3iB TOI175 1 TOII170

ITigBuIeHHs HaAIMHOCTI eKIMaXXKHOI 4acTHHH TeruioBo3a T1'16

[MoninieHHs TMHAMIYHUX SIKOCTEH TEIIOBO31B 3 OJJHOCTYIIHYATUM PECOPHUM IT1/IBILITYBaHHSIM
[ToninuieHHs! BOMCYBaHHS TEIUIOBO31B B KPUBI

I'opu3oHTanbHE 3UIeHyBaHHS Bi3Ka

[ToninueHHs BOMCYBaHHS TEIUIOBO31B B KPUBI

KepoBani npuctpoi npuMycoBOro NoBOpoTY Bi3KiB.

BruinB nonepeyHux po3roHiB Oceil Ha MOJMINIIEHHS BOUCYBAHHS TEIUIOBO31B B KPUBI.
Brnue ¢opmMu moBepxHi KaTaHHS KOJIiC Ha MOJMINIIEHHS BIUCYBaHHS TEIUIOBO31B B KPUBI
Bunu BuMiproBanb, Ki1acudikaiiis HOXMOOK MPH BUMIPIOBaHHSIX

ITopsimox 0OpoOKH MPSIMUX BUMIPIOBaHb

AnroputM oOpoOKH HENMPSIMUX BUMIPIOBAHb

BiporiaHicTh cepil BUMipIOBaHb

O6po0Oka pe3ypTaTiB BUMIPIOBaHb Ha OCHOBI 3aKoHY ["ayca

Po3paxyHOK MoXnOOK Mpu HEMPSMUX BUMIPIOBAHHSX

Opranizauisi TeXHOJI0Tii BAPOOHUIITBA TA PEMOHTY JIOKOMOTHUBIB

NN E

1o Take HamiBaOpUKaTH, 3arOTOBKH, JETAJ1 Ta TEXHOJIOT1UHI BY3JIH.

[ITo Take BUpOOHUYMIT Ta TEXHOJIOTTYHHIA ITPOIIECH.

SIxi Bu 3HaeTe cTpykTypH Ta popMH Oprasizauii TeX. MpoLeciB.

Ha3BiTh OCHOBHI TUIIH MAaMIMHOOY/IIBHUX BUPOOHHUIITB.

1o Take mOrpimHOCTI i sIKi ICHYIOTh peKOMEeHallii 111010 O0pOTHON 3 HUMHU.

SIK BIUTMBAE TEXHOJIOTiSI BATOTOBJICHHS Ha SKICTh JIeTalIel IOKOMOTHBY.

OnuuriTh TeX. NPOIeC BUTOTOBJICHHS JIOKOMOTHBHUX KOJIC.

[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 TEeXHOJOTIS 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 TEXHOJIOTIIO PEMOHTY €JIEKTPUYHOTO OOIaTHAHHS.

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 oriHroBaHHS
roBa ECTS Harmona
. Ta 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
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 OKPEeMHX
(HeMpUHIMTIOBHUX)
MUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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 no3umueHoi OYiHKU (haxo6o2o 6cmynHo2o eunpoOyeanHsi 0Jisk BCMYNy HA HAGYAHHSL 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.
ITporoxon Ne 7 Big 19 Gepesns 2024 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

MeTtoto (haxoBOro BCTYITHOT'O BUIIPOOYBAHHS € OI[IHKA PiBHS 3HaHb BCTYITHUKIB IIPH MIPUHOMI HA
HaBYaHHS 17151 3100y TTS OCBITHRO-KBaJTi(DiKALIHUX PIBHS MaricTpa 3a MK IUCIHUITIIIHAPHOIO OCBITHBOIO
nporpamoro «Komm'torepHi iHpopmMaltiiHi TexHoorii udpoBoi Tpanchopmarliii eHepreTHKm.

@daxoBe BCTYITHE BUNIPOOYBaHHS MPOBOAUTHCS Y popmi criiBOeciu. BeTynmHuKy NponoHyroThCs
TPHU MIUTAHHS 3 OCHOBHUX MPOMUIIOI0YMX TUCIUTLIIH.

B nporpami npoBeieHHs BCTYITHUX ICUTIB 32 (haxoM /7Sl 3apaxyBaHHi1 Ha HABYAHHS 32 OCBITHBO-
KBaiiKaIiiHAM piBHEM «Marictpy» 3a cremianbHocTIMHu 141 «EnexkTpoeHepreTuka, e1eKTpOTeXHIKa
Ta enextpomexaHikay Ta 123 «Komm'rorepHa iHXeHEpisH» MIKIUCHUIUTIHAPHOI OCBITHBOI MPOrpamMu
«Komm'torepHi iH(opMarliiiHi TeXHOJIOTil mHu¢POBOi TpaHCPOopMallii CHEPTEeTUKU» HABEACHUHN TEperTik
MUTaHb 3 TUCIUIUTIH 110 (POPMYIOTh OCHOBHI KOMIIETEHIIIT 1 HAJIEKATh JI0 [IUKITY JUCIUILIIH CIIeIiaTbHOT
(paxoBoi) Ta mpodeciiinoi miAroToBKU. Takoxk B Mporpami 3amporOHOBAaHUMN MEpeliK JiTepaTypHUX
JDKEpeT JUIsl ONPALIOBAHHS TPH IMiArOTOBII BCTYIHUKA 10 ()aXxOBOTO ICHUTY Ta KPUTEPIi OLIHIOBAHHS
pe3yJIbTaTiB BCTYITHOTO BUIIPOOYBaHHS.

Opranizaiisi BCTYITHOTO BUIPOOOBYBaHHS 3IMCHIOEThCS BianmoBimHO a0 IloyiokeHHS mpo
npuiiManeHy Kowmicito HailioHaJbHOrO TEXHIYHOTO YHIBEpCUTETY «XapKIBChKUN MOMITEXHIYHUN
THCTHUTYT».

3MICT I[TPOI'PAMU

3aranpHi 331241 €JIEKTPOIIOCTAYaHHS TPOMHCIIOBHX ITiIIPUEMCTB;

XapakTepuCcTUKa IPOMUCIIOBUX CIIOKHUBAUiB €JIEKTPOEHEPrii,

['padiku crioXKMBaHHS €IEKTPOCHEPTii Ta EIEKTPHUYHI HABAHTAXKCHHS;

BuOip KinbKOCTI Ta MOTY>KHOCTI TpaHCHOpPMATOPIB Ha MiAMIPHEMCTBI;

Bulip Hanpyru eneKTpHYHHX CXEeM 30BHIIIHBOTO Ta BHYTPIIIHBOTO €JIEKTPOIIOCTaYaHHS

HiAIPUEMCTBA;

6. Po3paxyHOK CTpyMiB KOPOTKOTO 3aMHKaHHS Ta BHUOIP BHCOKOBOJIBTHOTO OOJIATHAHHS 1
BUCOKOBOJIBTHHX MEPEK CUCTEMH €JIeKTPOIOCTaYaHHS;

7. KommeHcaliss peakTUBHOI MOTY>KHOCTI B CHCTEMax €JIEKTPOINOCTAa4aHHS IMPOMMCIOBUX
M1IPUEMCTB;

8. EHneprosz0epirarodi pexxuMH B CHCTEMaX eJICKTPOIIOCTaYaHHS;

9. OO6mnik Ta BUMIPIOBaHHS PEKUMHHX MapaMETPiB CUCTEMHU €JIEKTPOIIOCTaYaHHS;

10. SIkicTh enekTpoeHeprii;

11. liarHOCTHKa TEXHIYHOTO CTaHy 130JIALIHHUX CUCTEM E€JIeKTPOCHEPreTUYHOrO 00JIaJHAHHS;

12. O6’eXTHO-OpiEHTOBAaHE MPOTPaMyBaHHS;

13. luckpeTHa MaTeMaTHKa;

14. Komm’roTepHi Mepexi;

15. Oprasni3ariist Ta TPOEKTyBaHHA 0a3 TaHUX.

[MEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHSA

1. TexHOJNOriuHi i KOHCTPYKTHBHI XapaKTEPUCTHUKH OCHOBHUX €JIEMEHTIB €JIEKTPUUHUX CHUCTEM
(xepena 1 crioXkMBayl aKTUBHOI 1 peaKTUBHOI MOTYKHOCTI, €JIEKTPUYHI MEPEX1).

2. XapakTepucTHKa LIeH 1 0COONMBOCTEH aHaNli3y CTalUX PEXHUMIB EIEKTPUYHHUX CHUCTEM 1

Mepex. OCHOBHI TONYIIEHHS 1 HAPSIMU PIIIECHHS.

CraTtuyHi XapaKTepUCTUKHU €JIEMEHTIB 1 MJCUCTEM EJIEKTPUYHUX CUCTEM 1 MEPEXK.

4. TlapameTpu 1 CXeMHM 3aMilllEHHS €JIEMEHTIB EJeKTPUYHUX CUCTeM 1 Mepex (JiHii,
TpaHchopMaTopH i aBTOTpaHC(HOPMATOPH, JKEpeEIIa )KUBJICHHS, HABAHTAKEHHSI, KOMITCHCYIOUH
IIPUCTPOI).

5. XapakrepucThKa METH, 3MICTY 1 OCHOBHMX €TalliB MPOEKTYBaHHS EJNEeKTPUYHUX CHCTEM 1
MEpEeXkK: METO/IMKA TEXHIKO-€KOHOMIYHUX PO3PaxXyHKiB.

6. BusHaueHHs NOTpeOM B EJIEKTPOCHEPrii; CTPYKTypa HABaHTAXEHHA Yy BY3JIOBHUX TOYKax
CHCTEMH, PO3paXyHKOBE HAaBaHTAXKECHHS 1€pPApXIUHUX PIBHIX CHCTEMH.
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HomiHanbHOT HANIpyTH €IEMEHTIB €JIEKTPUYHOT CUCTEMH.

Criocobu 3a3eMJICHHSI HEUTpalli y eIeKTPUYHUX MEpekax.

Bubip cxem moOymoBu enektpuuHux Mepexk, cxem PII IIC; Bu3HaueHHS HOMiHAJILHOI
MOTYKHOCTI 1 KibKOCTi Tpanchopmaropis Ha [1C.

Metoau BUOOPY 1 IEPEBIPKH MTEPETHUHIB ITPOBITHUKIB €IIEMEHTIB €JICKTPUYHOT Mepexki (Pi3HOTO
KOHCTPYKTUBHOTO BUKOHAHHS 1 1[0 BUKOPUCTOBYIOTHCS MIPU PI3HUX HOMIHAIBHHUX HANPYyTax).
KommeHcariist peakTHBHOT TOTYKHOCTI.

[IpomyckHa 31aTHICTh MOBITPSHUX JIIHIN €JIEKTpOIepeIaBaHHs Ta 3aCO0H 1i 301IbIIICHHS.
Po6oui pesxumMu eNeKTpUIHUX CHCTEM 1 Mepek; OalaHCH aKTUBHOI 1 peaKTUBHOI, MOTYKHOCTI,
eHeprii.

BrumB sikocTi enekTpoeHeprii Ha poOOTy €JIeMEHTIB eJIEKTPUYHUX CUCTEM 1 MEePEX; TOKA3HUKHU
SIKOCTI1 €JIEKTPOCHEPrii; 3B'130K OaJaHCIB MOTY>KHOCTI 3 TOKa3HUKAMHU SKOCTI €JIEKTPOSHEePTrii.
PerysroBaHHs Hapyry B CIEKTPHUHIN cucTeMi (BUAM, ClIOCOOH 1 3aC00M peryIrOBaHHs;).
PerynroBaHHS 9acTOTH B €HEPTOCUCTEMI.

OpranizamiiiHi 1 TEXHIYHI 3aXOAM IOAO 3HIKEHHS BTpPAT MOTYXKHOCTI €NeKTPOeHEeprii B
CJIIEKTPUYHUX MEpexkax.

OCHOBHI TIOJIO)KEHHSI METOJy CHMETPUYHMX CKJIAJOBUX 1 3aCTOCYBaHHSA IS aHAJi3y
HECUMETPUYHHX aBapIHUX PEKUMIB.

ANTOPUTM PO3paxyHKY aBapiiHUX PEKUMIB MEPEXi MPH HECUMETPUIHUX MOIIKOIKEHHSX .

Oco0aMBOCTI TPOTIKAHHS MEPEXITHUX CIICKTPOMArHiTHUX IMPOIIECIB B CICKTPUYHIN MEpexKi 3
JOKEpPEJIOM HECKIHYCHHOI 1 KIHIIEBOT TOTYKHOCTI.

[TpakTUyHI METOIU PO3pPaxXyHKY MEPEXiTHUX eNEeKTPOMArHiTHUX nporeciB mpu K.3.

. MeToau 1 TexHi4Hi 3aco0u oOmexeHnHs cTpymiB K3
Meska MOTYXKHOCTI, IO TIEPEAEThCS 1 3aIac CTATHYHOI CTINKOCTI CHHXPOHHUX T'€HEPATOPIB.
EnexrpoMexaHiuHi mepexigHi MpoIecH NPy MaluX BIAXHICHHSX BiJ] CTIMKOTO 1 HECTIMKOTO
pexumy. Bruius nemndupysanns 1 APB.

JluHaMi4Ha CTIMKICTh CHHXPOHHHMX I'€HepaTopiB 1 METOAM ii aHaIi3Yy.

ACHHXPOHHI peXXMMHU CHHXPOHHUX reHepaTopiB. [[puurHN BUHUKHEHHS, XapaKTep MPOTiKaHHS
1 HACHIIKH.

Pexxumu po6oTH 13 3HIKEHOIO YacToTOk0. JIaBiHA 4acTOTH Ta 3aco0H ii 3amo0iraHHs.

XapakTepuCTUKU 1 CTaTUYHA CTIMKICTh BY3JIB HaBaHTaxeHHs. JlaBMHA.  Hampy>KEeHHs.
Kpurepii craTHuHOI CTIHKOCTI By3J1iB HaBaHTAXEHHS.

JluHaMiyHa CTIMKICTh BY3JiB HaBaHTaxeHHA. CaMo03alyCK CHHXPOHHMX 1 ACHHXPOHHMX
JBUTYHIB.

3axoau 010 MOMIMIIEHHS CTINKOCTI PeKUMIB POOOTH €HEPTOCUCTEM.

BrpaTu Ha kopony Ha JIDII i ciocoOu 3HMKEHHS BTpAT.

IMmynbcHa MiLHICTB 13051511i. BonbT-cekyH/IHA XapaKTEpUCTHKA 1 /e BOHA BUKOPUCTOBY€ETHCSI.
3B'S130K MK Hampyrow MpoOoi0 MOBITPSIHOTO MPOMIXKY 3 HOTro JOBXKHMHOIO, 3: IIUIbHICTIO
MOBITPSL.

3HIKEHHS SKICHUX MMOKa3HUKIB 130J1Lii MpH 1 BHYTPILIHBOMY 3BOJIOXKEHHI: CTPYM BUTOKY,
OIip BUTOKY, MOKJIUBOCTI ITPOOOI0.

BumiproBanus Bucokoro Hanpyru. JAinmbHuku. KyiboBuil BUMiprOBaIbHUH PO3PSAIHUK.

Koncrpykuiss migrpumyrounx ripisian Ha JIEII. HepiBHoMipHiICTh mNafiHb Hampyru 1o
€JIEMEHTaXx TIpJIsH/IN.

Bunu nepeHanpyr y e1eKTpUUHUX Mepexkax Ta X BIUIMB Ha PEeXXUMHU POOOTH.

[TopiBHsIbHA XapaKTepUCTHKa BEHTUIbHUHN po3psanukiB 1 OITH.

[TpuHIMIH 3aXUCTY BiJl IpSIMUX yaapiB OMuCKaBKH. birckaBKOBIABOAN.

[Ipu3HadeHHs 3a3eMITFOI0YUX MPUCTPOIB B ycTaHOBKax BH.

OCHOBHI €JIeKTpUYHI MapaMeTpy 3a3eMJII0Baya 1 iX BUMIPIOBAHHS.

[Tporpamua Mozenb 00’ €KTy.
CtpykTypH 1 00'eTHAHHSI.
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44. Onuc eneMeHTIB TaHuX (BIAaCTHBOCTI) Ta METOJIIB KJIacy B MOBI IiporpamyBaHHs C++.

45. CtpykTtypa nporpamu Ha MoBi C++, 110 BUKOPUCTOBYE KJIacu. 3arojoBHi (aiinu 1 daitim
peaizarii.

46.I1TousATTs 1HKANCyALii B MOBI iporpamyBanHs C++.

47.Metoau siki oprani3ytoTs iHTepdeiicu. [Ipuknaam BU3HAYCHHS BIIKPUTHUX 1 3aKPUTHX TOJIIB 1
METO/IiB KJIaCy.

48.ITonartsa moaiMopdizMy B 00'€KTHO-OpPIEHTOBAaHUX MOBAX MPOrpamMyBaHHSI.

49 .TToHATTS Ta MPUKIAIU TepeBaHTaXEHUX (QyHKIIH. BipTyansHi ¢pyHKIii.

50.A6cTpakTHi Kiacu. [Ipu3HaueHHs 1 cmocoOn BUKOPUCTAHHS.

51.KoHCTpYKTOpH 1 IECTPYKTOpHU KIacy B MOBi nporpamyBanast C++. [Ipu3HadeHHs i OCHOBHI
MIpaBUJia BUKOPUCTAHHS.

52.0cob6mmBoCTi peanizallii KOHCTPYKTOpa KOMIIOBAHHS 1 OTIepaTopa MPUBIACHCHHS.

53.ITonsaTTs (haiy 1 MOTOKY 1 MPHUKJIaAX pOoOOTH 3 HUMH. MaHIIyJIsTOPU MTOTOKIB.

54.TlonsTTs mabony GyHKIii Ta Kiacy. AGCTpaKTHI aNropuTMi.

55.bi6mioteka crannaptaux mabnoHiB STL (Standard Template Library).

56. OCHOBHI OHATTS T€OPil MHOXKHH, ONlepallii HaJ] MHOKHHAMH.

57. bynesi GyHKIIi.

58.ITOHATTS Ta OCHOBHI BJIIACTUBOCTI BiJTHOIICHD.

59.BigHoIIIEHHS €KBIBaJICHTHOCTI. BiHOLIIEHHS MOPSIIIKY.

60.KombinaropHi cxemu.

61.TBipHi pynkuii. Po3mimieHHs 1 pyHKIIOHATBbHI BiIOOpaKeHHS.

62.0OcHOBHI MOHATTS TeOpii rpadis.

63.I'pacdu Ta GiHapHI BiTHOIICHHS.

64.JlepeBa rpadis.

65. KoMI'roTepHi Mepexi, iX kiaacudikallis Ta BUIU

66. [ToHATTS KOMIT'TOTEpHOT Mepexi, i1 QyHKIII.

67. ApxXiTeKTypa Ta OCHOBHI CKJIaJJOBI KOMIOHEHTH KOMIT FOTEPHOI MEpexKi.

68. Crioci0 opranizaiiii KOMIT I0TEPHOT MEPEKI 32 TEXHOJIOTIEI0 «KIIIEHT-CEPBEPY.

69. Tormonorisi KOMIT'FOTEPHUX MEPEex

70. Cuctemu nepenadi 1aHUX KOMITIOTEPHUX MEPEX - PI3UYHUI piBEHb.

71. Tunu kabeniB, IX KOHCTPYKLs, XapaKTEPUCTUKU Ta CIOCOOU (YHKIIIOHYBaHHS.

72.AnapaTHi 3aco01 KOMII IOTEPHUX MEPEX

73.OCHOBHI TUIIH MEPEXKEBUX MPUCTPOIB.

74.11poTOKOM 1 CTaHAAPTH JIOKATBHUX MEPEXK.

75.be3apoToBi TEXHOMOTIT

76.Criocobu nepenadi JaHUX B 0€3pOTOBUX MepexkKax.

77.CtpykTypa Ta npuHUMIH QyHKIIoOHyBaHHA pagioinTepdeiicy Bluetooth.

78.Mepesxeni Texnosorii Internet 1 Intranet

79. OcHoBHi ousTTs 623 ganux (bJ1).

80. Bumorwu no cucrem ynpasiinas b1 (CYB/).

81. Apxitexrypa B/I.

82. ®yukuii CYB/I.

83.OCHOBHI MOHSTTS PEALINHOT MOJIEINI: BITHOIICHHS, aTpUOYT, THIT JaHUX, KOPTEXK, JTOMEH,
KJII0Y, 1HAEKC.

84.Ilpu3HaueHHs Ta TUIU KJIIOYIB Y PEIALINHINA CTPYKTYpi JaHUX.

85.3B’s13yBaHHs TaOMUIb Ta TUIHU 3B sA3KiB (3B’s13Kku THna 1:M, M:M).

86.MoBa SQL, ii MOKIUBOCTI.

87.Etanu npoekryBanHs b/l

88.1inmicHicTs manux. [ToHATTS Mpo 0OMEKEHHS IUTICHOCTI TaHUX.

89.3axucT 6a3 JaHuX.

90.Poznonineni 6a3u JaHUX

91.Posnoain nanux. [1apanensna 06poOka 3amuTiB.
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92.ba3u nanux B iHTepHeTi. BJ] Ha ocHOBI XML.
93.Ily6nikyBannsa b]l B [ntepueri. Po6ora 3 B/l uepe3 mepexy [aTepHer.
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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 CEPEaHS BUBKEHA 3 OILIIHOK BIMOBIACH Ha yCi 3alTUTaHHS.

Peiitui Ominka . Kpurepii oriHroBaHHS
roBa ECTS Harmona
. Ta 1l JIbHA ] )
OLIHKA, | o onay OliHKa IMO3UTUBHI HETAaTUBHI
Oanun
CHHSI
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOI0 MICTSTH NEeBHi
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
MPAKTHYHOTO 3aCTOCYBAHHS; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BiamoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JJaBaTH
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 BUBYAETHCA, Ta 1X Ha 3aIUTaHHST;
NMPaKTHYHOI0 32CTOCYBAHHS, — HEBMiHHS aHAJTI3yBaTH
6474 D 3a/10BIb | — BMIHHSA pf)3B’$[3y.BaTI/I MPOCTI BUKJIQJICHUI MaTepial 1
HO NpaKkTHYHI 3a1a4i BHKOHYBATH
PO3paxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui




110

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 OKPEeMHX
(HeMpUHIMTIOBHUX)
MUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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 no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymms cmynens 6aKaiaepa Ha 0CHO8I MOI00uL020 cneyianricma 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 19 Gepesns 2024 p.

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

Poman TOMAIIEBCHKHUI
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CTAJIA TA BIJTHOBJIIOBAHA EHEPT'ETHKA:
EJIEKTPUYHA TA MIKPOEJIEKTPOHHA TH’KEHEPIA

AHOTAILILA

MeTor BCTYMHOrO BUIPOOYBaHHS € KOMIUIEKCHA NEpeBipka 3HaHb BCTYIHHUKA, SKI Oyinu
OTpUMaHi B pe3yJbTaTi BUBYCHHS LMKy JAUCHUIUIIH, TNependadyeHuX OCBITHHO-TPOQeCciiiHuM
nporpamamu creriaabHocTeit 141 — EnekTpoeHnepreTuka, eneKTpoTeXHIKa Ta eJIeKTpo-MexaHika 1a 176
— Mikpo- Ta HaHOCHCTEMHA TEXHIKAa, a TAaKOX BIIAMOBIIHOCTI OCBITHBO-KBaTi()iKAIITHOMY PpiBHIO
«0OakaaBpy.

BerynHuk noBrHEH MPOAEMOHCTPYBATH (yHIAMEHTANIbHI Ta MpoQeciiHO-0pi€eHTOBaHI 3HAHHS
Ta BMIHHS IIIOJI0 Y3araJlbHEHOTo 00’ €KTa IMpalli 1 3aTHICTh BUPIIITYBATH TUIOBI IpodeciiiHi 3aBIaHHs,
nependadeHi A BiIMOBITHOTO PiBHSI.

BcTynmHUK TOBUHEH BOJIOAITH HEOOXITHUM CIIEKTPOM BMIiHB 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 [0 BUMPOOYBaHHS HEOOXIAHO 3BEpPHYTH 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, TEXHOJIOT11 BUPOOHHMIITBA
HaIBIIPOBITHUKOBUX TIPUJIA/IIB;

émimu: OOUpaTH €JIeMEHTH Ta OOJaJHAHHA EJNEKTPUYHUX YACTHH BIJHOBIIOBAHUX JKEpel
€Heprii; BUKOPUCTOBYBATH KOMII FOTEPHY TEXHIKY ISl PO3PAXyHKIB PEKUMIB POOOTH €IEKTPUIHOTO Ta
MIKPOEJIEKTPOHHOTO 00J1aTHAHHSI.

Berynae (¢daxoBe BumpoOyBaHHS BKIIOYA€ 3MICT HOPMATUBHUX HABYAJIBHHUX JAUCIUIUIIH
npodeciifHoT MiArOTOBKHU 1110 BKJIIOYAIOTh HACTYIHI NPAaKTUYHOT HAIIPSIMU AisTTbHOCTI BUITYCKHHKIB!
Enextpuyni cTaHIii Ta miACTaHII;
EnextponocrayaHHs MPOMUCIIOBUX HIANPUEMCTB Ta EHEPTO30epEIKEHHS;
OCHOBU peNeifHOTO 3aXKCTy Ta ABTOMATUKH €HEPTOCHCTEM;
HaniBnpoBinHUKOBI OTOETEKTPUYHI IEPETBOPIOBAYI;
@di3uKa HAMIBIPOBIIHUKIB Ta J1€JIEKTPUKIB;
Komm’totepHe MoJienntoBaHHS (Pi3UYHUX Ta TEXHOJIOTIYHUX MPOLIECIB.
Opranizaiiisi BCTYITHOTO BUINPOOOBYBAHHS 3IIMCHIOETHCS BiANOBIMHO 10 [lomoskeHHs TIpo
npuiiManbHy KoMicito HallioHambHOrO TEXHIYHOTO YHIBEpCUTETY «XapKiBCbKMH MOJITEXHIYHUHN
THCTUTYTY.

ocoarwnE

3MICT [TPOI'PAMU

1. 3aranbHi BiAOMOCTI TNpO BHUPOOJEHHS Ta CIOXXKUBAHHS EJEKTPOCHEprii; TeHepaTopH,
KOMIIEHCAaTOpH, CHUJIOBI TpaHchopMaTropu 1 aBTOTpaHchoOpMaTopu; CTPYMONPOBOAM, KOHTAKTHI
3’€/IHaHHS, 130JATOPU; BUCOKOBOJIBTHI allapaTH PO3NOIUIBHUX YCTAHOBOK; TOJIOBHI CXEMH €JIEKTPUYHHUX
3’€JHaHb 1 CXEMH BJIACHHUX MOTPEO eNEeKTPUYHUX CTAHLIN 1 MiJICTaHI[IH; BUOIp €JIEKTPUUHUX arapariB i
CTPYMOINPOBIIHUX YaCTHH PO3MOJUIBHUX YCTAaHOBOK; KOHCTPYKIII PO3MOAUIBHUX YCTaHOBOK Ta
KOMITOHOBKA €JIEKTPUYHUX CTAHIIH 1 MiICTaHI1}, ONEPaTUBHUNA CTPYM.

2. 3arajpHi  3ajadi  €NEKTPONOCTauyaHHS MPOMHUCIOBUX  MIJIPUEMCTB;  XapaKTEPHUCTUKA
MIPOMUCJIOBUX CIIOXKHBAUiB €JIEKTpOeHeprii, rpadiku CHOKUBAaHHS €JNEeKTPOCHEprii Ta eJeKTPHuHI
HaBaHTAXXEHHS; BUOIP KUIBKOCTI Ta MOTYXHOCTI TpaHC(OPMATOPiB; pO3PaXyHOK CTPYMiIB KOPOTKOIO
3aMHMKaHHS Ta BHOIp BHCOKOBOJBTHOTO OOJAaJHAHHS 1 BHUCOKOBOJIBTHHX MEPEX CHCTEMU
eJIEKTPOINIOCTauYaHH; KOMITEHCallisl pEaKTUBHOI MOTY>KHOCTI B CUCTEMaX €JeKTPOIOCTayaHHs; 00K Ta
BHUMIPIOBAHHS PEXKUMHHUX IMapaMETPIB CUCTEMH €JIEKTPOIIOCTAUYaHHS; KICTh €JIEKTPOEHEPrii.

3. Ilpu3naueHHs, OCHOBHI (PyHKIIi Ta BUMOTH 0 peIEHHOro 3axHcTy 1 aBToMaTtuku. Cxemu
3’eqHaHHA TpaHcopmaTopiB CTpyMy Ta Hampyr. Bumm 3axumcty miHIA. 3aXHCT TeHepaTopiB 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. 3aranpHe YSBJICHHS PO SBUIIC (DOTONEPETBOPCHHS E€HEPril COHSYHOTO BUIPOMIHIOBAHHS B
enekTpuyHy. OCHOBHI €JIEMEHTH KOHCTPYKLIi MOHOKPUCTAJIIYHUX KPEMHI€BUX (DOTOCIEKTPUUHHUX
MEPETBOPIOBAYIB 3 TOPH3OHTAILHUM aHI30TUIHHM roMorepexoqoM. @Di3u4Hi MeXaHi3MH, IO
3a0e3neuyroTh poOO0TYy (POTOETEKTPUIHOTO NIEPETBOPIOBAYA SIK TEHEPATOpa CTPYMY. 3arajibHi ysBICHHS
1010 KOHIENIil epeKTUBHOCTI (OTOCIEKTPUYHUX TEPETBOPIOBAYIB 1 HANPSAMKIB ii MiABUIICHHS.
3aranpHi ysABJICHHS MPO (Pi3UKO-TEXHOJOTIYHI OCOOIMBOCTI pO3POOKH TUTIBKOBUX (DOTOEIEKTPHUHHUX
MIEPETBOPIOBAYIB.

5. KoHTakTHi siBHIA B HAMIBIPOBIAHUKAX. SBUIa B KoHTakTaX. [loTeHmianeHi 6ap’epu. ['ycTuHa
ctpyMmy. CmiBBinHomenHs Einmreiitna. Ilpo6iii B TBepaux timax. I[IpoGii sk mopylieHHS
CTaLlIOHAPHOTO PEXUMY €JIEKTPONPOBIAHOCTI. METOaM eKCIEPUMEHTAIbHOIO BHMBUYEHHS MPOOOIO
JEJICKTPUKIB 1 CTaTUCTUYHOT 0OpOOKHM AaHUX. 3arajibHa XapaKTepUCTHKa AieseKTpuKiB. [lopiBHIHHS
JieekTpukiB 3 Metamamu 1 HamiBnpoBimaukamu. ['azomomiOHI Ta pinki gienektpukd. [TpakTudni
3aCTOCYBAaHHS HAMIBOPOBIAHMKIB. ONTHYHI HAMIBOPOBIJHUKOBI Ta MJICNEKTPUYHI TMPUIAIU:
doroenement, hotomion, GoToTpaH3uCTOP, HOTOPEIUCTOP, JIABUHHHUNA (POTOIION, IHKEKIIHHUH 1a3ep.
[TonboBuit Tpanzucrop. TyHenbHi aioau. binonsipHuii HaMiBOIPOBITHUKOBUI TP1OI.

6. ImitamiitHe KoMI FOTepHE MoemoBaHHs. Oco0IMBOCTI TOOYIOBH MOJICITI Ta €T ii PO3POOKH.
3acTocyBaHHS KOMIT IOTEPHOTO MOJICIIOBAHHS JUIS JIOCTIDKEHHSI, ONTHUMI3allii Ta NpPOCKTYBaHHS
peTbHUX TEXHOJOTIYHHX MporeciB. [loHaTTs monem. Buan moxeneit. MonenroBanus. KoM rorepae
MOJICJIFOBaHHs. Buam komm’totepHux Mmojeneit. O6macti 3acTocyBaHHs. IMiTalliifHe MOJEITIOBaHHS
OCHOBHI MOHATTS IMITallIHHOTO MOIeNTOBaHHs. ETamu iMitariiiHoro MoiemoBanHs. Yac y iMiTariitaux
MozeNsaX. AJNTOPUTMH iMiTaliiHOro MojemoBaHHs. OO0poOka Ta aHanmi3 pe3yJbTaTiB IMITAlIfHOTO
MojieroBaHHs. [TaHyBaHHS €KCIIEPUMEHTIB 13 IMITAIIHHUMH MOJICTISIMHU.

[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 MEPEeBIPKU HA TEPMIYHY 1 AMHAMIYHY CTIMKICTH JO [ii CTPyMIB KOpPOTKOTO

3aMUKaHHS anaparis, IIKH 1 KaOeiB.

5. CxemH pO3MOJUIBHMX MPUCTPOIB BUIIOI HAanpyru. Bumoru, Buau, 0ocoOIUBOCTI 1 MOPIBHSIHHS

CXE€M I10 €eKOHOMIYHOCTI, HaJIHOCTI, THYYKOCTI 1 0COOJIMBOCTSIM €KCILTyaTallii.

OmnepatuBHuii ctpym. Buam, ramysi 3acTocyBaHHS.

BumiproBasibHi TpaHcGOpMaTopH cTpyMy Ta Hanpyru. [Ipu3HaueHHs, KOHCTPYKIIisl, TOYHICTb.

8. Cwunogi Tpanchopmaropu (aBTOTpaHchOpMATOPH): TUITHA, OCHOBHI TapaMETPH, XapaKTEPUCTHKA
PEKUMIB TOMYCTUMHUX HABAaHTa)KEHb.

9. CraruyHa Ta AMHAMIYHA CTIHKICTb. MeTOIN TOCIIKEHHSI CTIHKOCTI.

10. Kareropii enekrponpuitMadiB 3 NOMIALy 3a0€e3MeUeHHs HaAIHOTO €J1eKTPOIIOCTaYaHHs.

11. KoeiiieHT MOTYKHOCTI. 3aX0A¥ MO0 IiIBUIIECHHS KOe(illi€eHTa MOTY>KHOCTI.

12. MaricTpanbHi cxemMH enekTpornocradanHs. [Ipukmaa Takoi cxemu Al €JIeKTPONOCTayaHHS
CIIOKMBAYiB TPETHOI KaTeropii.

13. PamianbHi cxemu enekTpornocTayaHHsd. Ilpukimaa Takoi cxemMH Ui €JIeKTPOIOCTayaHHS
CIIOKMBAYiB TPETHOI KaTeropii.

14. OcobGeHHOCTI CXeMU eNeKTPONOCTauYaHHs «TITHOOKHI BBOI.

15. OcHOBHI BUAM NPUCTPOIB PEKUMHOI AaBTOMATHUKH JUIs MIATPUMKH OCHOBHUX NapaMeTpiB
€HEPreTUYHUX CUCTEM.

16. [lpu3HayeHHs 1 TPUHIMIN dii MTPHUCTPOIB aBTOMATUYHOTO TIOBTOPHOTO BKJIFOUEHHS Ta
aBTOMATUYHOTO BKJIFOUEHHS PE3EPBY.

17. TloHATTS PO MAaTeMAaTHYHI MOJIEN TEXHIYHUX CHCTEM. BHMOTH 0 MaTeMaTHYHUX MOJIEIICH.
Krnacudikarrisi MaTeMaTUIHUX MOJIEIICH.

18. CyuacHi cuctemu peectpaiiii Ta BinrBopeHHs iHdopmarrii. O6poOka moTokiB iHGOpMaIIii.

PoNbE

~No



19.
20.
21.
22.
23.
24,
25.
26.
217.
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 TMpOIeciB. TEXHOJOTiYHA JOKYMEHTAIlisl 3arajJbHOro Ta
CTELiaTbHOTO MPU3HAYCHHS.

TexHoI0TiuHI MPOLIECH BUTOTOBIICHHS TUTIOBUX JIETAJICH Ta €JIEMEHTIB TIPUIIAIiB.

TexHOoIIOTisI KOHTPOJIIO SKOCTI BUTOTOBIICHHS JICTAICH Ta €JIEMEHTIB MIPHUIIAIIB.

ABTOMaTH3aIlis PO3POOKH TEXHOJIOTTYHHUX MPOIIECiB. ABTOMATH3AIlsl BUPOOHUYHUX MPOIIECIB.
Texnozorist ckinananus npuiaaais. [IpoekTyBaHHS TEXHOIOTIYHHUX MPOLIECIB CKIAJaHHS.
Jlxkepeno eHeprii COHSAYHOTO BHUIPOMIHIOBaHHS. 3aarMoc(epHi Ta Ha3eMHI CHEKTpaibHI
PO3MOILIH MMOTOKY (DOTOHIB 1 €HEPTii COHSIYHOTO BUIIPOMIHIOBAHHS.

OcHoBHI (pi3UuHI MeXaHI3MH, M0 3a0e3MeUyI0Th poOOTY (POTOCTEKTPUYHOTO MEPETBOPIOBaYA
SK TeHEepaTopa CTpPyMy.

Tunu GoTOENEKTPUIHUX MTEPETBOPIOBAYIB.

Texnonrori BUpoOIeHHS KpeMieBUX (DOTOCIKTPHUHUX EIEMEHTIB.

Buxigni mapamerpu Ta iX 3alexHicTh Big (QoTocTpymy 1 JIOOHUX TapaMeTpiB
(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 TTOCIOHUK [T CTY . criemianbHoCTi 141 «EnekTpoeHepreTika, eeKTpOoTeXHIKa Ta
enekTpomexanikay/ykian.: O.B. Ocramuyk, I1.JI. enucrok, FO.I1. Mateenko / KIII im. Irops
Cikxopcrkoro, — Kuis: KIII im Irops Cikopebkoro, 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 3akiaaiB) / JJanumosa O.A.,
Jlucenko JI.I., Tumenko A.A., IBaxnoB A.B. // [Enextponne Bumanss | Kox nocrymy:
http://repository.kpi.kharkov.ua/handle/KhPI-Press/54720, 2021. — 94 c.
IepexinHi mpolecu B cucTeMax enaekTponoctayanss: niapyunuk aiast BH3 /T'.T. [liBusxk, [.B.
Kexenenko, 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 MpOMHUCIIOBUX MiAIPHEMCTB : [TiApydHUK A7Is CTyIEHTIB
eJleKTpoMexaHiuyHux crnerianbHocteit / B.I. Minux, T.I1. [TaBnenko. — Xapkis : ®OII ITanos
A. M., 2016.-272c.
Peneitunii 3axuct 1 aBTomaTtuka: Hasu. nocionuk / C. B. ITanuenko, B. C. biunaiok, B. M.
baxxenos Ta iH.; 3a pen. B. M. baxxenosa. — Xapkis: YxpJ[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: YkplY3T, 2021. - Y. 2. - 276 c.
Jlogeiikin B.C., PomaceBuu 1O.0. Teopis Texniunux cuctem. — K.: I{IT,,KOMITIPUHT”, 2017.
-291c.
[Ipuctpoi BinobpaxeHHs Ta peectpauii iHpopmariii: HaBy. oci0. / KIII im. Irops
Cikopcbkoro; yknaa.: Mukonaens J[.A. — Kuis : KIII im. Iropst Cikoperkoro, 2019. — 387 c.
CraxiB IL.T"., Kopyn B.I., 'amomna O.€. OCHOBH €NIEKTPOHIKH 3 eleMEHTaMH
MikpoenekTpoHiku. — JIbBiB : Marnouis [lmtoc, 2006. — 225 c.
[Tpumena M.M., [Torpe6nsk B.I1. Mikpoenektponika. U.1. EnemMeHTH MiKpOEIEKTPOHIKH. —
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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 oriHroBaHHS
roBa ECTS Harmona
owitika Ta ii JbHA ) )
> | Busnau | ominka ITO3UTHUBHI HEraTUBHI
Oaim
CHHS
— rIn00Ke 3HAHHA HABYAJILHOTO BIJIIIOBI/l HA 3alIUTaHHS
MaTepiaiy, 0 MICTHTHCS B MOXYTh 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 CKJIAHI
NPaKTH4Hi 3a1a4i
— rJn0OKHUii piBeHb 3HAHDb B BIJIIIOBI/Il HA 3allUTaHHS
00cs131 000B’I3KOBOT0 MICTSTh MEeBHi
marepiaJy; HETOYHOCTI
— BMIHHS J]aBaTH apryMeHTOBaHi
82-89 B Ho6pe | BinmoBixi Ha 3anuTaHH i
IIPOBOJANTH TeOPeTHYHI
PO3PaxXyHKH;
— BMIHHS PO3B’SI3yBaTH CKJIATHI
NMPAKTUYHI 3a1a4i
— MilHi 3HAHHA MaTepialy, 110 — HEBMIHHSA
BHBYAETHCS, Ta HOTO BUKOPHCTOBYBaTH
NMPAKTHYHOT0 32CTOCYBAHHSI; TEOPETUYHI 3HAHHS JIJIS
— BMIHHS JaBaTH ApTyMEHTOBaHi | pO3B’S3yBaHHS CKJIATHHUX
75-81 C HoOpe | BinmoBini Ha 3amuTaHHA 1 NPaKTHYHUX 32124
MPOBOJNTU T€OPETHYHI
PO3PaxXyHKH,;
— BMIHHS PO3B’sSI3yBaTh
NPaKTHYHI 3a71a4i
— 3HaHHS OCHOBHUX — HEBMIHHS JaBaTu
(yHIaMeHTATbHUX M0JI0KEHb apryMeHTOBAaHi Bianosiai
MaTepiaiy, 0 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 3a1a4i BHKOHYBATH
PO3PaxyHKH;
— HEBMIiHHS PO3B’SA3yBaTu
CKJIA/IHI IPAKTHYHI
3agaui
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PeiiTun
roBa
OIliHKa,
Oanu

Orminka
ECTS
Ta 1l
BH3HAY
€HHS

Hamiona
JIbHA
OILIIHKa

Kpurepii omintoBaHHs

IIO3UTHUBHI

HEraTHUBHI

60-63

3a10BLIb
HO

— 3HAHHS OCHOBHHX
(pyHIaMEHTAIbHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’A3yBaTH
HaWIPOCTINI MPaKTHYHI 3a1a4i

— HE3HAHHS OKPEeMHX
(HeMpUHIMTIOBHUX)
MUTaHb 3 MaTepiaiy;

— HEBMIHHSA MOCJIIIOBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATU JYMKY;

— HEBMIiHHS 3aCTOCOBYBAaTH
TEOPETUYHI MMOJIOKCHHS
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 no3umusHoi oyinKu (haxo8o2o 6CMynHO20 UNPOOYBAHHS O/l BCIYNY HA HABYAHHS 0I5
3000ymmsi cmynets 6aKanaspa Ha 0CHOBL MOI00uL020 cneyiaricma 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 19 Gepesns 2024 p.

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

Poman TOMAIIEBCHKHUI
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Honatok 3

TABJINLA
NIEPEBE/ICHHS TTO3UTUBHOI OI[IHKU ()axOBOT0O BCTYITHOTO BUMPOOYBAHHS IJIs1 BCTYITY
Ha HaBYaHHSA JJi4 3100yTTs cTyneHs OakanaBpa Ta marictpa o mkanu 100-200

HIxkana ouinoBanns 60-100 (¢paxosoro Mepesexennst B mkay 100-200
BCTYIIHOT'0 BUIIPOOYBAHHS)
60 100
61 103
62 105
63 108
64 110
65 113
66 115
67 118
68 120
69 123
70 125
71 128
72 130
73 133
74 135
75 138
76 140
77 143
78 145
79 148
80 150
81 153
82 155
83 158
84 160
85 163
86 165
87 168
88 170
89 173
90 175
91 178
92 180
93 183
94 185
95 188
96 190
97 193
98 195
99 198
100 200




