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EnekrpoeHepreruka

AHOTALIA

Mertoro BCTynHOro BUIPOOYBaHHS € B KOMIUJIEKCHA IEpEeBIpKa 3HaHb BCTYIHUKIB, 5IKI BOHU
OTpUMaJIX B pe3yjibTaTi BUBYCHHS IUKIY JIUCHUIUIIH, TNepeadadyeHux OCBITHBO-TIPOQECIiHOIO
MporpamMor0 1 HaBYaJIbHUMHU IUIAHAMH Ta BIATOBIAHOCTI OCBITHBO-KBaTi(piKaiHHOMY pIBHIO
«OakanaBpy.

BceTynmHUK MOBHHEH MPOJEMOHCTPYBaTH (PyHIaMEHTaIbHI Ta MpodeCciifHO-OpiEHTOBaHI YMiHHS
Ta 3HAHHS II0JI0 Y3araJbHEHOTo 00’ €KTa mpalli 1 31aTHICTh BUPIIIYBAaTH TUIOBI MpogeciiiHi 3aBaaHHs,
niepeadayveHi JuIsl BiJMOBITHOTO PiBHSI.

JloCmiTHUK TOBMHEH BOJIOAITH HEOOXIIHUM CIEKTPOM BMiHb 1 HaBHKIB 3 MPOCKTYBaHHS
€JIEKTPUYHMX YACTHH €JIEKTPUYHMX CTaHILIM Ta MiACTaHIIN; eKCIulyaTalii eJeKTpUYHOro 00JIaHaHHS
CNIEKTPUYHUX CTAHLINA Ta MiACTAHIIN; pO3pPOOKH Ta BIPOBAKEHHS EHEPro30epiraloynx CHCTEM
€JIEKTPOIIOCTAYaHHsI BJIACHUX HOTPeO eJIeKTPOCTaHLINH 1 MiJAIPUEMCTB; BUKOPUCTAHHS CYyYaCHMX
iHpOpMaLifHUX TEXHOJOT1 aBTOMATH3AaIil YIPaBIiHHS Ta PENICHHOr0 3aXUCTY EICKTPUYHUX YaCTHH
CTAHIIIH Ta MMiICTAHLIIHA.

[Tin yac mMArOTOBKH 10 BUIPOOYBAaHHS HEOOXIAHO 3BEPHYTH yBary Ha Te, IO a0ITypieHT
IIOBHHEH:!

3HATU: OCHOBU EJICKTPOTEXHIKH, CIEKTPHUYHUX CTAHIIM Ta MiACTAHIIIH, EJIEKTPUYHIX MEPEK,
€JIEKTPOIIOCTauYaHHs IPOMHUCIIOBUX MIANPUEMCTB, PEJICHHOI0 3aXUCTY 1 aBTOMATUKH,

BMITH: OOHMpaTH €JeMEHTH Ta OOJagHAHHSA EJIEKTPUYHOI YAaCTHH EJNEKTPHUYHUX CTAaHLId Ta
MiJCTaHIi; BUKOPUCTOBYBATH KOMII'IOTEPHY TEXHIKY JJisi PO3paxyHKIB pPEXKHUMIB poOOTH
EJIEKTPUYHOTO OOJIAJHAHHS; PO3PAXOBYBATH MapaMETPH CUCTEM aBTOMATHU3AIlil Ta PEJICHHOTO 3aXHUCTY.

BerynHe ¢axoBe BUNpoOyBaHHS BKJIIOYA€E 3MICT HOPMAaTHUBHMX HaBYAJIbHUX JUCLUILIIH
po¢eCiifHOT MiIrOTOBKH IO BKJIIOYAIOTh HACTYITHI IPAaKTUYHOT HAIIPSIMU JisTTHHOCTI BHITYCKHHKIB!

. Enextpuyni cTanmii Ta miacTaHiii

. EnextpomarsitHi nepexifHi npouecu

. EnextponocrauanHs MpOMHUCIOBHUX MIAMPUEMCTB Ta €HEPro30epeKeHHs
. OCHOBH peeHOro 3aXUCTy Ta ABTOMATHKH €HEPrOCUCTEM

. KabenbHa TexHika

. TexHika BUCOKMX Hampyr

. AKyMYIIOBaHHS €JIEKTPUYHOI €Heprii.

. BiTpoBi ycTaHOBKH,

. HanifinicTs 1 miarHocTrka o0agHaHHS

10 EnexTpoTexHiuHI MaTepiaan

11. EnekTpuuHi cucTeMH 1 Mepexi

Opranizaiiisi BCTYTHOTO BUIPOOOBYBAaHHS 3/IACHIOETHCS BiANOBIMHO A0 [lojoskeHHS Tpo
npuiiManbHy Kowmicito HaiioHampHOrO TEXHIYHOTO YHIBEpCHTETYy «XapKiBCbKMHM MOJITEXHIYHUI
THCTUTYTY.

OO0 1NN K WD —

3MICT [TPOI'PAMU

1. 3arampHi BiIOMOCTI NpO BHPOOJIEHHS Ta CIIOXKUBAHHS EJIEKTPOEHEPrii; TeHepaTopH,
KOMITEHCAaTOpH, CHJIOBI TpaHchopMaropu 1 aBTOTpaHchOpMaTopu; CTPYMONPOBOAM, KOHTAKTHI
3’€IHAaHHS, 130JITOPU; BUCOKOBOJIBTHI amapaTtd pO3MOAUIBHUX YCTaHOBOK; TOJIOBHI CXEMH
€JIEKTPUYHUX 3 €JHaHb 1 CXEMM BIJIACHUX MOTped eNeKTPUYHUX CTAaHUIA 1 MiACTaHLii; BHUOIp
CNIEKTPUYHUX amapaTiB 1 CTPYMONPOBIAHMX YAaCTMH pO3MOAUIBHUX YCTAHOBOK; KOHCTPYKIIi{
PO3MOJIIIIBHUX YCTAHOBOK Ta KOMIIOHOBKA €JIEKTPUYHUX CTAHI[H 1 MiJCTaHIM, ONepaTUBHUN CTPYyM,
CHCTEMH BUMIPIOBAaHHS, KOHTPOJIb, CUTHAI3AIlisl Ta YIPABIiHHS.

2. 3aranpH1 BIIOMOCTI O MEPEXiTHUX MPOIlecax B eIEKTPUUHUX cucTeMax. [lepexignuii mporec
y HalimpocTimmx TpUQaszHUX JIAHIIOTaX MMPU KOPOTKUX 3aMHUKaHHsX. [IpakTHUHI METOU pO3paxyHKY
CTpyMiB Tpu(a3HOr0 KOPOTKOro 3amuKaHHsA. OCHOBHI TOJIOKEHHS B JOCTITKEHHI HECUMETPUYHUX
nepexinHux nporecis. IlepexigHuii mporec y CHHXpOHHIM MaIluHi.



4

3. 3BarampHi 3a7ayi EIEKTPONOCTAYaHHS IPOMUCIOBUX MIiANPHEMCTB; XapaKTePHUCTUKA
MMPOMHCIIOBHX CIIOKHMBadiB e€JIeKTpoeHeprii, ['padiku CIOKWBaHHS €JIEKTPOCHEprii Ta eIeKTPUYHI
HaBaHTaXXeHHS; BuOip KUIBKOCTI Ta MOTYKHOCTI TpaHCPOPMATOPIB Ha MiANPUEMCTBI; Bubip Hanpyru
EIIEKTPUYHUX CXEM 30BHIIIHBOTO Ta BHYTPINIHHOTO €JIEKTPOIIOCTAYaHHS MiANpUEMCTBA; Po3paxyHok
CTPYMIB KOPOTKOTO 3aMHKaHHS Ta BHOIp BHCOKOBOJBTHOTO OOJIaJJHAHHS 1 BUCOKOBOJBTHHX MEPEK
CHCTEMH elleKTpornocTauanHs; KoMrieHcarlisi peakTUBHOI IMOTYKHOCTI B CHCTEMaX €JIEKTPOIIOCTauYaHHs
MPOMHCIOBUX MiaAnpueMcTB; EHeprosoepiraroui pexuMu B CUCTeMax elleKTporocradanus; OOk ta
BUMIPIOBaHHS PSKUMHHX ITAPAMETPiB CUCTEMH €JIEKTPONOCTa4YaHHs; SIKIiCTh €eKTPOCHEPTii.

4. [Mpu3HaveHHs, OCHOBHI (DYHKIIIi Ta BUMOTH 10 PEICHHOrO 3aXWCTy 1 aBTOMaTuku. Cxemwu
3’eHaHHA TpaHcopMmaTopiB CTpyMy Ta Hampyr. Bumum 3axumcry niHiA. 3aXMCT reHepaTopiB Ta
TpaHchopmaropiB. 3axXUCT IIMH CTAHI Ta MiACTaHIiA. ABTOMAaTWYHE BKJIIOYEHHS PE3EPBHOTO
KUBIICHHS. ABTOMaTHYHE MIOBTOPHE BKIIIOYCHHS. Pe3epByBaHHsI il peleiHUX 3aXHUCTIB Ta BUMUKAYiB

5. EHepromMeHemKMEeHT, K HAayKOBO-TIpaKTHYHA Ta iH(OpMaliiiHa IisIbHICTh, lepapxudna
CTPYKTypa YIpaBIiHHS €HEProe()eKTUBHICTIO Ta 3aBIaHHS HA PI3HUX piBHAX, BuMorm m0 3HaHbB
S€HEProMeHEe/DKEPIB Ta SHEProayJAuTOpPiB Ta 00OB’SI3KM CHEproMeHeKepy. Meromooris opraHizartii
CHEPrOMCHE/DKMEHTY Ha IMiIIPUEMCTBI, MOHATTS MOHITOPHHTY, KyMYJIATUBHOI CyMH, HOpMalli3allii.
Oco06IMBOCTI €HEPreTHYHOTO ayAuTy, Horo eranu, po3podka BE3. 3B'130k Mixk eHeproeeKTHBHICTIO
Ta EKOJIOTIEI0.

6. JliarHOCTHKA TEXHIYHOTO CTaHy 130JIALIHHIX CHCTEM EJICKTPOCHEPTETHYHOTO 001 THAHHSI.

[MEPEJIIK IMTAHb BCTYITHOI'O BUITPOBYBAHHAI:

Bionoenweani oscepena enepeaii

1. EnextpoxiMivni akymynsitopu eneprii. Tunu 1 npuanun nii. Kucnorni akymynstopu. @i3uko-
XIMIYHI ITPOIICCH B HUX.

2. TennoBi akyMyJIATOpH €HEPTIi THIIH.

3. JIiniiiHi IHAYKTUBHI HarpomMaaKyBadi eHeprii. ConeHoin.

4. ®oroenexTpuuHi nepersoproBadi. BAX ¢goroenemenTiB. Buau consiunux 6arapeit s

NIEPETBOPEHHSI €HEPTii COHIIS B €IEKTPOEHEPTIiIO.

€MHICHI €JeKTpUYHI HarpoMapKyBadl €Heprii..

6. Buau Ta XapakTepUCTUKHU IeTioK0IeKTOpiB. [lepeTBOpeHHsI COHSAYHOI eHeprii y TemIoBy
EHEPrio.

7. BeprTukanabHO-0ChOBI BITpOoe€HepreTu4Hi ycraHoBKH. Kiacugikaris 3a KiIbKICTIO JIONaTei,

MOTYXKHICTIO Ta PO3TaIlyBaHHSIM.

Kpurepiii berna. XapaktepucTuku BiTpOyCTaHOBOK.

9. Topu30HTATEHO-0CHOBI BITPOCHEPTETHYHI YCTaHOBKH. BHi, 0COOIMBOCTI KOHCTPYKIIiH Ta
MPUHIIMITY Jii.

10. ConsiuHa OTHOKOHTYpHA HarpiBHA YCTaHOBKA.

11. KoHcTpyKILii 1 TUIIU T'eJTIOKOJIEKTOPIB.

12. Cxema miKIFOYCHHS TEIUIOOOMIHHUKA JIO TETIONONIs, aKyMYJISITOPH €HEpPTii Ta HACOCHOTO
o0J1aiHaHHS.

13. TeopeTu4HiI OCHOBH METOJIY ITipoJTi3a.

14. KoHCTpyKIisi TePMETUYHOTO MiPOJI3HOTO PEAKTOPY ISl MepepoOKH MPOMHUCIOBUX BiIXO/IIB.

15. TeopeTuuHi OCHOBH METO/1y METAHOBOTO 30pO/I>)KyBaHHS OPraHiYHUX B1IXOIiB.

16. TexHomnoriyaa cxema 610ra30BO1 YCTaHOBKH.

17. IlpuHiun nii NpUJIMBHOT €IeKTPOCTAHII].

18. TeroBuii Hacoc 1 HOTO BUKOPUCTAHHSI.

19. Eneprernunuii 6ananc 3emii.

20. XapakTepHCcTUKa COHSIYHOTO BUIIPOMIHIOBAHHS.

21. EnekTpuuHUi po3paxyHOK EMHICHOTO HArpPOMa/KyBaya.

22. I'inpoakyMmyIor0oua eIeKTpOCTaHIis.

23. Tunu MaxoBUKIB JHHAMIYHAX MEXaHIYHUX HArPOMAaHKyBadiB €HEPTii.

24. Buay TepMOEIIeKTPUYHUX €QEeKTiB.
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25. BumiproBanHs qudepeHIiaabHoi TepMOoepC HAMIBIPOBIIHUKIB 1 METAJIIB.

26. I'eoTepmanibHa eHepris 1 il BAKOPUCTAHHS.

27. XapaKkTepHuCcTUKa BITPOT€HEPATOPIB Ta IX BUKOPUCTAHHS.

28. BukopucTaHHs €Heprii OKeaHIYHUX XBHJIb.

29. Meroau i ciocoOu repenadi TerIoBoi eHeprii.

30. Bukopucranss Temia 3emii.

31. Metoau niarHOCTUKHU, KOHTPOJTIO SIKOCTI €IEKTPOTEXHIYHUX MaTepialiB.

32. Ocsitnenns. Po3paxynku. Bubip anaparypu.

33. PiBHAHHS CTaHy i7lealIbHOTO Ta3y.

34. OcHOBHI TEpPMOJIMHAMIYHI IPOIECH 1I€aTbHUX Ta3iB.

35. ludepenuianbHi piBHIHHS TEPMOINHAMIKI

36. OcHOBH Teopii MOAIOHOCTI Ta MOJICTFOBAHHSI MPOIIECIB TEILJIOBIAIaui.

Texnixka ma enekmpogizuka 6ucokux Hanpyz

1. 3anexHicTh MPOOUBHOI HANIPYTH TA30BO1 130JIA11I1 BiI THCKY Ta JOBXXHHHU MPOMDKKY (3aKOH

[Tamena).

CamocTiiiHi Ta HecaMoCTiiHI (POpPMHU Ta30BOTO PO3PALY. YMOBa CaMOCTIITHOCTI Ta30BOTO

po3psiay.

IToka3HMKYM HAIIMHOCTI 1 YUCIIOBI XapaKTEPUCTUKU BUIIAIKOBUX BEIMYUH.

MeToau TIarHOCTUKH €ICKTPHYHOT 1301111

Po3psin mo moBepxHi TBEPAOT 130JIA1I11.

doroioHi3arlis, TepMiYHA 10HI3aIlis, TOBEPXHEBA 10HI3aIlisl.

Micrt Ulepinra ans BUMIpIOBaHHSI €MHOCTI 1 TAHT€HCA KyTa JieeKTPUYHUX BTpAT.

Bu3HauyeHHs Ai€NEKTPUIHUX BTpAT.

Buam nmonsipusarniii ieaeKTprKiB.

0. BuzHaveHHs eNeKTPUYHOI MIITHOCTI PIIKHX JII€IEKTPHKIB.

1. €MHICHI TOAITPHUKY HAPYTH.

12. TTosic PoroBcbkoro. BumiproBaHHS iMITYJIbCHUX TOKIB 32 JOITOMOTOIO TT0sicy PoroBcekoro.

13. BumiproBaHHs 1HAYKIIT 3MIHHOTO MarHiTHOTO MOJIS 33 JOMOMOT 0K 1HIYKIIIHHOTO
MepEeTBOPIOBAYA.

14. BucokoBOJIETHUI reHepaTop iMIyNIbCIB HAPYTH 3a cXeMoro Mapkca.

15. OcHOBHI cXeMH OTpUMaHHS MOCTIHHOI BUCOKOI HAPyTH. 3apsAH1 MPUCTPOi EMHICHUX
HarpoMa/KyBadiB eHeprii.

16. Teopis ynapHoi ioHi3arii.

17. CtpumepHuii po3ps.

18. Teopist BUHUKHEHHS OIMCKABKH. i XapaKTepUCTUKH.

19. 3axucr Big ynapy OiauckaBOK. 30HH 3aXHUCTY.

20. MarniTHO-iMIynbcHa 00poOKa MarepiaiiB. [I[puHIHI Aii MarHiTHO-IMITYJIBCHOT YCTAHOBKH.
@Di3uyHI MpolecH 1 OCHOBH1 CITiBBiTHOIIICHHSI.

21. Buau onepariiif Ta KOHCTPYKIIT IHIYKTOPIB UII MarHiTHO-IMITYJIbCHOT 0OPOOKH METaliB.

22. OCHOBHI PIBHSIHHS €JIEKTPOMArHiTHOTO MoJs B AudepeHiiaibHii Ta iHTerpanbHiil popmax.

23. EnextporiapaBiidanii epeKT MpH po3psial B PIIKKAX TieneKTpukax. [[pukiamy 3acTocyBaHHS.

24. 3acTocyBaHHs METOY A3€PKaJIbHUX Bi10Opake€Hb JUIsl PO3PAXyHKY €JIEKTPUYHUX TOJIB.

25. INoBepxHeBuil eekT Ta ePpeKT OIM3BKOCTI B CHCTEMI IPOBIAHUKIB 31 3SMIHHUMH CTPYMaMH.

26. JlyroBa ¢opma eIeKTpHUHOTO PO3psaYy.

27. EnektpuuHuii mpoOiit MPOMIKKIB 3 HEOAHOPITHUM €JIEKTPHIHUM 1osieM. KopoHHHIA po3psiz.

28. ®opma CTaHIapPTHOTO I'PO30BOT0 IMITYJIbCY HANPYTH.

29. Bunu crapiHHS AieneKTpuKiB. EnexkTpudHe cTapiHHs.

30. 3azemitoBayi €NEKTPOYCTAHOBOK.

31. KoncTpykii cnitoBux KabemiB i MaTepiaiu it KaOeiB.

32. Konctpykuii BUIpoOyBalbHUX TpaHC(HOPMATOPIB.

33. 'eHeparopu iMITYIIECIB CTPYyMY.

34. OgunapHa Ta nojBiHa GOpMYIOUi JTiHIT HAIPYTH.
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35. EnekTpoMarsiTHa CyMiCHICTh TEXHIYHUX 3aCO0iB.

36. EnexTpuyHa MIIHICTh AICJICKTPHUKIB HA MOCTIHHIN, 3MIHHIN 1 IMITYJIbCHIN HaIpy3i.

37. KoHcTpykuis i mpuHIMI A1l KabelnbHOTo TpaHchopMaTopy HampyrH.

38. KpaiioBuii epekT B BUCOKOBOJBTHUX KOHCTPYKIIiSAX. MeToau mociaabyieHHs 1ii KpailoBOro

edexry.
39. Pospsin y310Bk nmoBepxHi i301sTopa. OCHOBHI BUIA TTOBEPXHEBOTO PO3PSTY.
40. BucokoBonbTHUI KOHIeHCATOpHUH BBiA. KoHCTpyKIlis. Po3paxyHOK 1307s11ii.
41. O6’emMHUH Ta TOBEPXHEBHH OITIp EICKTPUYHOI 130J1s111i. BuMiproBaHHS oropy.
42. BuMiproBaHHS IMITYJIb,CHUX CTPYMIB 32 JOMOMOT'OI0 MaJIOIHAYKTUBHOTO IIYHTA.
43. Po3mo1iiu eJIeKTPUIHOTO Ta MArHITHOTO TOJIA Y KOaKC1aIbHOMY KaOerti.
44. PiHssHHS MakcBeJuta B IHTETpalbHIN 1 AudepeHIiaabHii popmi.
45. 3B'S30K MK HaIPY>KEHOCTSIMHU Ta IHAYKIISIMH €JIEKTPUYHOTO 1 Mar”iTHOro nosisi. MartepiaipHi
PIBHSHHSL.

Enepzemuunuit meneorncmenm ma enepeoehekmusni mexHonocii

1. BB mapaMeTpiB SIKOCTI €NEKTPUYHOI €HEprii Ha BTpATH B MEpPEeXax EIEKTPONOCTadyaHHS.
Jlxepena reHepyBaHHS BUIIMX TapMOHIK B MEpeXy eJleKTpornocTradaHHs. Meroau Ta 3acobu
3HIKCHHSI HETaTHBHOTO BILTUBY BUIIMX TAPMOHIK Ha MEPEXY €JIEKTPOIIOCTAYaHHS.

2. SIKiCTb eNeKTPUYHOI eHeprii. 3HMKEHHS BTpAT €JIEKTPOCHEPTii 32 paxyHOK ITiIBUILIEHHS SKOCTI
enexkTpoeHeprii. Meronu Ta 3aco0M MiABHINEHHS SKOCTI EIEKTPUYHOI EHeprii B Mepexax
€JIEKTPOTIOCTaYaHHS.

3. XapakTtepHi npuiimadi enekrpoeHeprii. OCHOBHI mapaMeTpH, iX xapakrepucTuku. OcoOImBoCTI
pOOOTH OKPEMUX BHUJIIB EICKTPONPUIMAYiB.

4. Tpadiku HaBaHTa)XEHHS 1 TOKAa3HMKH, sKi IX Xapakrepu3ywoTb. Bmiume ¢opmu rpadika
HAaBaHTA)XCHHS Ha TIpoIeC Iepeaayi enekTpoeHeprii i1 il BTpaTu. 3acoOu, BKMBaHI B
€HeprocucTeMax /sl BUPIBHIOBaHHS TpadikiB HAaBaHTa)KEHHSI.

5. Meroau 1 3acoOu BHUpiBHIOBaHHS rpadikiB HaBaHTAKEHHS eHeprocucteM. [IpuHIMNM
(YHKI[IOHYBaHHSI.

6. ABTOMaTH30BaHI CUCTEMHU OOJIIKY 1 KOHTPOJIIO CHOXKUBAHHS €JIEKTPOEHEPrii Ha MPOMHUCIOBUX
MiANpUEMCTBaX. IX Micle B CcHCTeMi TiJBMINEHHS e(EKTHBHOCTI BHKOPHUCTOBYBAHHS
eHepropecypciB. OCHOBHI KOMIIOHEHTH TaKHX CHCTEM.

7. Cnocobu KepyBaHHS  CcHUCTeMaMH  OCBITIeHHs.  [lyckoperynioBajgbHa — amaparypa:
XapaKTepUCTHKa, OCOOIMBOCTI 3acTOCyBaHHA. Po3paxyHOK (MeTOJMKa pO3paxyHKY) €KOHOMii
€JIEKTPOEHEPrii B JIIOYMX CUCTEMAax OCBITICHHS mpuMmimieHb. OpraHizaniiHo-eKCcIulyaTaliiti
3aX0/IY MiABUIIECHHS eHEeProe(eKTUBHOCTI CUCTEM OCBITJICHHS.

8. Crtpykrypa OamaHcy enekTpoeHeprii. BusHaueHHs TEXHOJOTIYHUX BTpAT EJIEKTPOEHEPTrii B
cucTeMax eJEeKTPOIOCTayaHHsA. 3axOo[M MiJBUINEHHS TEXHIYHOro piBHA Ta 3a0e3NeyeHHs
ONTUMATBHUX €KCIUTYaTaIllIMHUX PEXXUMIB POOOTH €IEKTPOMEPEIXK.

9. Bu3HaueHHs BTpaT MOTYXHOCTI 1 €JIEKTPOEHEPrii B CUCTEMI €JIEKTPONOCTaYaHHsI IPOMHUCIOBUX
MIAIpUEMCTB. BU3HaueHHs eKBIBAJICHTHUX OIMOPIB 1 X BXKUBAHHS B pO3paxyHKax BTparT.

10. ®opmyBaHHS OIUIaTH 32 TEpETIKAHHS PEAaKTUBHOI MOTYXXHOCTI Ha IPOMUCIOBUX
mianmpueMcTBax. HambaBku 10 OIUIaTH 3a HEAOCTATHE OCHANIEHHS 3ac00aMU  KOMITEHCAIii
PEeaKTUBHOT MOTYXKHOCTi. CTUMYJIIOBaHHS MiIIPUEMCTB IO 3MEHIICHHS CHOXHMBAHHS PEaKTUBHOL
MOTYKHOCTI.

11. Bu3HaueHHs BTpaT MOTYXHOCTI 1 €JNEKTpOeHeprii B eNeKTPOABUIYHAX 3 MOCTIHHUM
HaBaHTaXeHHsIM. CriocoOu 3MeHIIeHHsS BTpar 1 301IbIIeHHS €(pEeKTUBHOCTI BUKOPHCTOBYBaHHS
€Hepropecypcis.

12. CknananHs enekTpoOanaHCy Ha MPOMHCIOBOMY MiAnpueMcTBl. OCHOBHI CTaTTi BUTpaTH
enexktpoeHeprii. Ll cknaganHs enekTpobanaHCy 1 3aX0Ay, IO PO3POOJISIOTHCS 3a HaciiAKaMu
JIOCIIIKEHHS.

13. OcHOBHI 3ax0fM, BXXMBaHI Ha MPOMHCIOBHUX IIJMPUEMCTBAX 3 METOI0 3MEHIIEHHS BTpaT
MOTYKHOCTI 1 eHeprii.
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14. BtpaT mOTY>XHOCTI 1 eHeprii B cuioBux TpaHcopmaropax. Criocobu ix 3meHIIeHHs. Brpatu

AKTUBHOI 1 peaKTHBHOT MOTY>KHOCTI.

15. OpranizaniiiHi Ta eKcIUTyaTamiiHi 3axOW MiJBUIICHHS EHEeProe(eKTHUBHOCTI CHCTEM

[IOCTAQ4YaHHS PIAMHU (HACOCHUX YCTAHOBOK). BH3HaueHHs MOTEHIaly €KOHOMIi elIeKTPUYHOL

€Heprii MpH peryaoBaHHi MBUIKOCTI o0epTanHs Hacoca. CriocoOu 3MEHIICHHS BTPAT HAMopy y

TpyOOIIPOBOJaX HACOCHUX YCTAHOBKAX.

16. OpranizamiifHo-eKCIUTyaTallidHl  3ax0JM  HiABHIIEHHS EHEProe(eKTUBHOCTI  CHUCTEM

BeHTHIAMII. CrocoOW 3MEHIIeHHsI BTpaT €HEeprii Mpu TPaHCHOPTYBaHHI TMOBITPS y CHCTEMax

BEHTHUJISAIII.

17. Opranizamiiini Ta eKCIUTyaTariiiHi 3aXxo0gd IMJABUIICHHS €HEeProe(eKTUBHOCTI CHCTEM

TCHEpYBaHHs CTHCHEHOTO TOBITps. BrumB 0OpoOKM Ta MiATOTOBKM CTHCHEHOTO TOBITPS Ha

e(EeKTUBHICTh POOOTH KOMIIPECOPHHX YCTAaHOBOK. BIUIMB THCKY Ta BHTOKIB TIOBITPS B

PO3MOALTBYINA MEpeXi Ha BTPATH €JIEKTPUYHOI €Heprii B KOMIIPECOPHUX YCTaHOBKaX. SIki 3aco0u

3HUKEHHS BUTPAT €JIEKTPOCHEPrii y KOMIIPECOPHUX YCTaHOBKAX.

18. IligBumieHHS  €(QEKTHBHOCTI  BUKOPUCTAHHS  EJEKTPOCHEPTii  eJIEKTPONPHUBOIAMH:

XapaKTepUCTHKA CrIoco0iB, 001acTh 3acTOCYBaHHS. Bu3HaueHHs pexxuMy HalOLIbII eheKTHBHOTO

MEPETBOPCHHSI CHEPrii Npu poOOTI EJIeKTPOJBHUTyHA. BH3HAUEHHS TOTEHIIATy EKOHOMIi

€JIEKTPUYHOI €Heprii pU pPeryiIoBaHHI HIBUIKOCTI 00epTaHHS €JIeKTPOIBUTYHA.

19. Ipsimuii Ta 3BOPOTHHIA OalaHCH, B YOMY X Pi3HHLIS.

20. Buau enextpo3BaproBaHHs. BU3HaueHHs MUTOMUX BUTPAT €HEPrii MpH eIeKTPO3BAPIOBAHHI.

TexHonoriuni 3axoAuM MiIBUIICHHS eHEpProeeKTHBHOCTI 3BaproBaHHs.  OpranizariiiHo-

eKCIUTyaTalliiiHi 3aX0/IH MiIBUILIEHHS eHeproe()eKTUBHOCTI 3BapIOBaHHS.

21. Hnsxu migsumnenas KK rerorenepaTopis.

22. Pexumu poOOTH JAYroBUX CTaleIUIaBWJIBHUX Ie4yed. Bu3HaueHHs MNUTOMUX BUTpAT

eJIeKTpoeHeprii Ha BUILIaBKY cTtaii. CriocoOu 3MEHIIEHHS BTPAT TEIUIOBOI Ta eJIEKTPUYHOI eHeprii

B JIYTOBUX CTaleraBWIbHUX MevyaxX. OpranizaiiiiHi Ta eKcIuTyaTalliliHi 3aXOJu MiJBUIIECHHS

eHeproe()eKTUBHOCTI AYTOBUX CTAJICTIIIABUIILHUX TICUCH.

23. TlpuHumn poOOTH, KOHCTPYKTHUBHI €IeMEHTH Ta 00JacTh 3aCTOCYBaHHS TEIUIOBHX HACOCIB.

[Tpomiecn mepeTrBOpeHHs €HEprii B TEMIoBUX Hacocax. OpraHizamiiiHO-eKCIUTyaTaliiHl 3axoau

MiABUILEHHS eHeproe(eKTUBHOCTI TEIUIOBUX HACOCIB.

24.CucreMa KOHTPOJIO 1 IJIaHYBaHHS, $SK €(EeKTUBHMM 3aci0 MiABUILIEHHS €()EeKTUBHOCTI

BUKOPHUCTOBYBaHHs eHepropecypcis. 30ip iH(popMallii, BU3HAYEHHS HOPM CIOXKHMBAHHS, KOHTPOJIb

HaJ[ 1X TOTpUMaHHSIM, BXKMBAHHS 3aX0/1iB 3a HACIIIKaMU KOHTPOJIIO.

25. EHeproemMHicTh, BUU €HEPrOEMHOCTI Ta iX OIliHKA.

26. KommiekcHe BUpOOJIEHHSI TEIJIOBOi 1 eleKTpu4Hoi eHeprii. [lepeBaru 1 Henomniku. OCHOBHI

YMHHUKH, 1110 BU3HAYAIOTh JOLUIbHICTh BXKUBAaHHS.

27. ChninbHe BUPOOHUUTBO €JIEKTPUYHOI Ta TEIJIOBOi €Heprii, y YoMy IepeBaru CHiIbHOTO

BUPOOHUIITBA Bil OKpemMHuX. Bumum koreHepaiidHux ycraHoBok. KoedimieHT kopucHOi mii

BUKOpHUCTaHHS najauBa. OOMeXEeHHs B 3aCTOCYBaHH1 KOT€HEpallIiHUX YCTaHOBOK.

28. Buau cucteM KOMOIHOBAHOTO BUPOOJIEHHs TEIJIOBOI i eNeKTPUYHOi eHeprii. IX mopiBHAIbHA

xapakrepuctrka. O0nacti BxkuBanHA. CriocoOu 30UIbIIEHHS KOe]il[ieHTa KOPUCHOT Aii.

29. lllnsaxu niABUILEHHS eHeproeeKTUBHOCTI B OYiBHUIITBI.

30. Kpurepii eHeproOe3mexku JepkaBH. Y UYOMY PIZHHIL MK €HEProOe3meKo Ta

eHepronesanexxHicTio. OCHOBHI 3acaau €Bporneichkoi XapTii.

31. BropuHH1 eHepreTUuyHi pecypcH, iX OIliHKa.

32. OcCHOBHI HampsiMM MiABUIIEHHA €(QEKTUBHOCTI BHUPOOJICHHS, PO3MOJULY 1 CHOXHBAaHHS

€JIEKTPOCHEPTi.

Enexkmpuuni cmanuyii

1.IlpakTH4HI METOAU PpO3pPaxyHKy CTpPyMiB TpuU(a3zHOrO KOPOTKOIO 3aMUKaHHs. Brmus
HABaHTAXEHHS 1 AaBTOMATHYHUX PETYJSATOPIB HANpPYTW Ha BEJIUYMHY CTPYMIB KOPOTKOTO
3aMUKaHHSI.
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2.MeToa CUMETPUYHHX CKJIAJIOBHX MPH PO3PaXyHKY CTPYMIB 1 HalIPyT HECUMETPUUYHUX KOPOTKHX
3aMHKaHb.

3.BHCOKOBOJIbTHI BUMHKAUi: BU3HAUCHHS, IPU3HAYCHHS, BAMOTH, YMOBH BHOODY.

4,0Oco0auBOCTI TEpeBipKM Ha TEPMIUYHY 1 JUHAMIYHY CTIMKICTh 1O [ii CTPyMiB KOPOTKOTO
3aMUKaHHS anaparis, IIUH 1 KaOeiB.

5.1Ipu3HavyeHHs, OCHOBHI (DYHKIIIT 1 BUIM cUCTeM 30Y/PKCHHSI CAHXPOHHUX MAIIIHH.

6.CxemMH pO3MOAUIBPHUX MPHUCTPOIB BUIIOI Hampyru. Bumoru, BuaM, 0COOIUBOCTI 1 MOPIBHSIHHS
CXEM 10 €KOHOMIYHOCTI, HQIIHHOCTI, THYYKOCTI 1 0COOJUBOCTSIM E€KCILTyaTallii.

7.0OnepaTuBHMIA CTpyM. Buan, 0co0IMBOCTI KOXKHOTO BUY. [ 'amy3p 3aCTOCYyBaHHSI.

8.KopoTki 3aMuKaHHS B €IEKTPUYHUX yCTaHOBKax. Bu3HaueHHs, BUIU, IPUYUHHU 1 HACIIKHU K.3.

9.IlepBuHHI BUMIpIOBaJIbHI TpaHchopMaTopu CTpyMy. Bu3HaueHHS, NpU3HAYEHHS, KOHCTPYKIIif,
JDKepelia MOrpilliHOCTeH, KIIaCH TOYHOCTI.

10. [lepBuHHI  BUMIipIOBalbHI  TpaHchOpMATOpU  HAmpyru. BusHaueHHs, NpHU3HAYEHHS,
KOHCTPYKIIif, JUKepesia TOXHOOK, KJIaCH TOYHOCTI.

11.Ta30-macnsiHa  cHCTeMa CHHXPOHHUX TEHEpaTopiB, IO TNPAIIOIOTh 3  BOJHEBHM
OXOJIO/IKYBaHHSIM.

12. Cunosi Tpancopmaropu (aBroTpanchopMaTopH): THIIH, OCHOBHI ITapaMeTpH, XapaKTePUCTUKA
PEXKHUMIB IOMYCTUMUX HaBaHTAXKEHb 1 IePEBAHTAKEHb.

13. OcHOBHI XapaKTEPUCTUKA CHHXPOHHOTO TEeHEepaTopa, IO TMpaIloe 3 CHHXPOHHOK abo
HECUHXPOHHOIO MIBUKICTIO uepe3 omip Z abo X Ha MIMHU HE3MIHHOI HANpyTH.

14. PexxuM rpymnoBOro camo3aiycKy elIeKTpoaBUTYHIB BiaacHuX notped 6 kB TEC: BusHaueHHs,
MPUYMHU TOPYIICHHS €IEKTPOIIOCTa4YaHHs, CKJIa/l eIeKTPOABUTYHIB.

15. PeskuM  TpymnoBOTO  €aMO3amycKy —eJNEeKTPOABHTYHIB BiacHMX moTtped 6kB  TEC:
XapaKTePUCTHKA MPOLECiB, 10 BiAOYBAIOTHCS MPHU TPYINOBOMY BHOIry 1 camo3amycKy; Kpurepii
OIIIHKY YCHIIIHOCTI CaMO3aITyCKy.

16. Cucremu OXOJOKYBaHHSI CHJIOBUX TpaHchopmaTopiB. Buau, mpuszHadeHHs, OCOOIMBOCTI
3aCTOCYBaHHI.

17. IlepexinHi mpouecu npu TpudazHOMY KOPOTKOMY 3aMHMKaHHI B HEpPO3Taly)KEHOMY KOJi, I10
KUBJIATHCSL BIJ IIMH HE3MIHHOI Hampyru 1 BiJ TeHeparopa OOMEXKEHOI IMOTYXHOCTI, 3a
HasIBHOCTI 1 3a BIJICYTHOCTI Y HUX aBTOMaTUYHUX PEryJIATOPiB 30yPKEHHS.

18. locmipkeHHsT CTAaTHYHOI CTIHKOCTI HAWMPOCTIMIOl HEPETyIhOBAHOT CUCTEMH METOJIOM MaJIHX
KOJIMBaHb. Buiu nopymeHHs cTaTUYHOI CTIHKOCTI.

19. Meronu OCHIDKCHHSI JIMHAMIYHOI  CTIHKOCTI. AHANI3 JHHAMIYHOI CTIMKOCTI  TIpH
HECUMETPUYHOMY KOPOTKOMY 3aMUKaHH1. 3aX0/11 MO0 30epeXEeHHIO IMHAMIUHOT CTIHKOCTI.

20. JlafiTe BU3HAYCHHS TEPMIHY «KOCQIIIEHT MOTYKHOCTI». Ha3BiTh 3ax0Jy MIOAO MiIBUIICHHS
KoedilieHTa MOTYXKHOCTI.

21. SIxi xaTeropil eneKTpONpHiiMadiB 3 MOTJIAAY 3a0e3MeYeHHs iX HAJIHHOTO eIeKTPOITOCTaYaHHs
Bu 3naete? Ski mpuiimadi BiTHOCATHCS 10 1 Kareropii?

22. 5lki eneMeHTH CHCTEMH CIIEKTPOIOCTAaYaHHs BIiTHOCATH JI0 CHCTEMH BHYTPIIIHBOTO

€JIEKTPONOCTaYaHHs? Hagenits MIPUKIAT panianbHOl CXeMU BHYTPIIIHBOT'O
€JIEKTPONIOCTAaYaHHs JUIsl JKUBJIEHHS CHOKMBadiB 1-i kareropii 6e3 crnopyau po3moJiibuoro
IIPUCTPOIO.

23. [lepepaxyiiTe OCHOBHI METOJIM BH3HAUCHHS PO3PaXyHKOBOTO HaBaHTaXCHHSA. B oMy moisirae
CYThb METOJly BU3HAUYEHHS PO3PaxyHKOBOI'O HaBaHTAKEHHS 32 CTATUCTUYHUM METOA0M?

24, SIxki cxemH OJiepXalld Ha3By «maricTpanbHi»? [IpuBeniTh MPHKIAA MariCTpalibHOI CXeMH
BHYTPIIIHBOTO €JIEKTPOIIOCTAYaHHs JIJIsl )KUBJICHHS CIIOXKMBaviB 3-if kaTeropii.

25. SIki cxemm onepkadM Ha3By «pamianbHi»? [IpuBemiTe TNpUKIAA TakKol CXEMH JUIS
eJIEKTPONIOCTauYaHH CIIOKUBaiB 3-i KaTeropii.

26. SIlka cxeMa eJEKTPOINOCTa4aHHS IPOMHUCIIOBOTO TIMPHEMCTBA OJepXkKajla Ha3By CXEMH
«rTOOKOTO BBOJIY»?

27. OCHOBHI BUIHM MPHUCTPOIB PEKUMHOI aBTOMATHKH JJISl IMIATPUMKHA OCHOBHHX IMapaMeTpiB
cucreM. [Ipu3HaueHHs, KOPOTKa XapaKTEpUCTHKA.
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28. OCHOBHI BUIM MPHUCTPOIB aBTOMAaTHYHOT'O MOBTOPHOTO BKJItOYCHHA. [Ipu3HaYeHHs 1 MpUHIIMIT
.
29. Pernelinuii 3aXuCT: BU3HAUCHHS, IPU3HAYCHHS, BUMOTH JI0 IpUcTpoiB P3.
30. [lepepaxyiiTe mpucTpoi aBTOMaTU3allii cUCTeM elleKTporocradyaHHs. [10osCHITE mpuU3HAaYEeHHs
MIPUCTPOIO ABTOMATUYHOT'O YaCTOTHOT'O PO3BAHTAKEHHS.

31. [Ipu3HaueHHs 1 IPUHIUIINA BUKOHAHHS PUCTPOIB AaBTOMAaTHYHOT'O BKIIFOUEHHS PE3EPBY.
Enexmpuuni cucmemu i mepesnci

1. TexHonOrIYHI 1 KOHCTPYKTUBHI XapaKTEPUCTHKHA OCHOBHHMX CJIEMEHTIB €JIEKTPUYHUX CHUCTEM
(Jvkepena i CIIO’KMBavi aKTUBHOI 1 PEaKTUBHOI MOTY>KHOCTI, €JICKTPUUHI MEPEKi).

2. XapaKTepuCTHKa IJIeH 1 0COOMMBOCTEH aHAMI3y CTATUX PEKUMIB EICKTPUUYHUX CHCTEM 1
Mepex. OCHOBHI JOMYIIEHHS 1 HAPSIMH PiIlICHHS.

3.CTaTn4Hi XapaKTepUCTUKH CIIEMEHTIB 1 TIJICUCTEM CICKTPUYHHUX CUCTEM 1 MEPEK.

4. Tlapamerpy 1 CXE€MH 3aMilllEHHS €JIEMEHTIB EJIEKTPUYHUX CHCTeM 1 Mepex (JiHii,
TpaHchopMaTopu 1 aBTOTpaHCPOPMATOPH, JKEpesa >KUBJICHHS, HaBaHTAXXEHHS, KOMIICHCYIOUU
MIPUCTPOI).

5. CkiacTu ajroputM aHamizy peXHMIiB pO3IMKHEHHUX (pajiajbHa, MaricTpalibHa, CKJIaIHO
3aMKHEHA) €JICKTPUYHUX MEPEK.

6. CkiacTu alropuTM aHali3y pPeXUMIB MPOCTHX 3aMKHEHUX (KUIbLIEBAa, 3 JBOCTOPOHHIM
KUBJICHHSIM) €JIEKTPUYHUX MEPEXK.

7. CkJjacTu ainropuTM aHali3y PEXHUMIB CKIAJHO 3aMKHEHHMX EJCKTPUYHHUX MEPEeX OIHUM 3
METO/JIIB: TepeTBOpeHHs (TpaHcdiryparlii), HaKIaJeHHS, KOHTYPHHUX DIBHSHb (TOTY>KHOCTEH),
BY3JIOBUX HANpYT, PO3MIEIUICHHS €IEKTPUIHOT MEPEXKI.

8. Cwiactu anropuT™M CIUIBHOTO aHali3y pPEXKUMIB ENeKTPUYHUX MEpeX JIeKUIbKOX
HOMIHAQJILHUX HAIPYT.

9. Cknactd anroputM 3acCTOCYBAaHHS METOJY CHCTEMaTH30BAaHOTO MigOopy nis OOJiKy
HEJTIHEHHOCT] XapaKTePUCTHK €JIEMEHTIB EIEKTPHYHUX CHCTEM.

10. XapakTepucTUKa METH, 3MICTy 1 OCHOBHUX €TaliB MPOEKTYBAaHHS E€JIEKTPUYHUX CHUCTEM 1
MEpEekK: METOIMKA TeXHIKO-eKOHOMIYHHUX PO3PaXyHKIB.

11. Cknactu anropuT™M BHU3HAYEHHsSI BTpaT MOTY)KHOCTI 1 €JIEKTPOEHEeprii, BUTpaT Ha
BI/JIIIKOYBAaHHs BTPAT B €JIEMEHTAX €JIEKTPUUHUX CUCTEM 1 MEPEXK.

12. Jlatn XapakTEepUCTHKY, CKJIACTH aJTOPUTM BH3HAYEHHS OJHOTO 3 HACTYMHHUX TEXHIKO-
€KOHOMIYHUX MOKa3HHKIB: KaliTalbHI BKJIaJIEHHS, IIOPIUHI eKCIUTyaTalliiiHi BUTPATH, BTPATH Bil
MOPYIIEHHS! €JIeKTPOIIOCTayaHHs, PUBEIEHI BUTpAaTH, COOIBApTICTh Mepeaadl eleKTPOeHEeprii
eJIEKTPUYHHUX CHCTEM 1 MEPEXK.

13. BusnaueHHS MOTpeOM B ENEKTPOCHEPTii; CTPYKTypa HaBaHTAKEHHS Yy BY3JOBHX TOYKaX
CHCTEMH, PO3paXyHKOBE HABaHTAXKECHHS 1€papXiYHUX PIBHIX CHCTEMHU.

14. HoMiHanbHOT HaNIpyry €JI€MEHTIB eIEKTPUYHOT CUCTEMHU.

15. Bubip cxem noOynoBu enekTpuyHux Mmepex, cxem PII IIC; Bu3HaueHHS HOMIHAJIBHOI
MOTYXHOCTI 1 KIJIbKOCT1 TpaHcopmaTopiB Ha [1C.

16. CxiacT anropuTM OLIHKHM HAJAIMHOCTI cXeM MOOYI0BU €NEKTPUYHUX MEpEex.

17. Metoau BuOOpY 1 NEpeBIpKM NEPETUHIB TMPOBIAHUKIB EJIEMEHTIB EJEKTPUYHOI Mepexi
(pI3HOTO KOHCTPYKTMBHOTO BHKOHAaHHS 1 II0 BHKOPHCTOBYIOTHCSI NPHU PI3HUX HOMIHAJIBHHUX
Harpyrax).

18. Ckmactu anroputM BHOOpPY 1 PO3MOAUIM DPETYIIOIYMX 1 KOMIIEHCYIOUMX THPUCTPOIB B
EIIEKTPHUYHHUX CHCTEMAX.

19. Po6o4i pexXxuMu eIeKTPUYHHUX CHCTEM 1 Mepex; OajJaHCu aKTUBHOI 1 PeaKTUBHOI, MOTY>KHOCTI,
eHeprii.

20. BrmnuB sKOCTI €NeKTpOeHeprii Ha poOOTy €JIEeMEHTIB ENeKTPUYHHUX CHUCTEM 1 Mepex;
MOKAa3HUKHM SKOCTI eNEKTPOEHEprii; 3B'I30K OaJaHCIB MOTYKHOCTI 3 TOKa3HUKAaMHU SIKOCTI
€JIEKTPOCHEPTi.

21. PerymioBaHHS HAaIIPYTH B ENEKTPUUHIH cucTeMi (BHIHU, CIOCOOU 1 3ac00M peryitoBaHHs).

22. PeryntoBaHHS 4aCTOTH B €HEPTOCUCTEMI.
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23. OnTuManbHUA PO3MOILT MOTY)KHOCTEH B 3aMKHEHHUX MEpexKax.

24. OnTUMaIbHAKR PO3IOALT MMOTY>KHOCTEH MIXK €JIEKTPOCTAHIIISIMHU.

25. OpranizamiifHi 1 TeXHIYHI 3aXOQM IOJO 3HIDKEHHS BTpPAT MOTYXHOCTI €JNEKTpPOeHeprii B
eJIEKTPUYHHUX Mepexax.

26. [lapaMeTpu €NEeMEHTIB €NEKTPUYHOI CUCTEMH B aBapiiHUX (CUMETPUYHUX 1 HECUMETPHYHUX)
pekuMax; iX BU3Ha4eHHs B IMEHOBAHMX 1 BIIHOCHUX OJMHHIISX.

27. Cxemu 3aMillleHHS €JEKTPUYHOI MEpEeXi MPH CHUMETPUYHUX Ta HECUMETPUUHHX
MOIIKO/KEHHSX.

28. By3n0Bi piBHSHHS Ui TOYHUX 1 HAOMMKEHUX PO3PaxyHKIB aBapiiiHUX PEXUMIB IpU
cumerpuunux K.3.

29. MeToau po3paxyHKy yCTaJCHUX PEXKUMIB €ICKTPUUHUX MEpeK mpu cumerpruunux K.3.

30. OCHOBHI IOJIO)KEHHSI METOAY CHMETPUYHMX CKJIQJIOBUX 1 3aCTOCYBAaHHA [Uli aHai3y
HECHUMETPUYHHX aBaPIHUX PEKUMIB.

31. YUuHHUKH, 10 BIUTMBAOTH Ha cTpymu K.3., 1 iX 00K Ipu aHaMI31 aBapiiHUX PEKHUMIB.

32. AITOpUTM PO3paxyHKY aBapiiHUX PEKUMIB MEPEXI MPH HECUMETPUIHUX MOIIKOKEHHSX .
33. OcobauBOCTI MPOTIKAHHS MEPEXITHUX €JIEKTPOMArHITHUX MPOIECIB B €IEKTPUUHIA Mepexi

3 JDKEpEeJIOM HECKIHYEHHOI 1 KIHIIEBOI MOTY>KHOCTI.

34. IIpakTU4H1 METOIU PO3PAXYHKY MEPEXIHUX €IEKTPOMarHiTHuX npouecis npu K.3.

35. [oeHi i cipomieni piBastHHEA ['opeBa - [Tapka.

36. 3actocyBanHs piBHAHb [opeBa - Ilapka s aHamizy NepexiHUX EJIEeKTPOMArHITHUX
MIPOIIECIB.

37. PiBui ctpymiB K.3. B Mepexax pi3HMX HOMIHAJIbHUX HANPYKEeHb. 3pOCTAaHHS PiBHIB CTPYyMiB
K.3. 1 HeoOXiaHICTh 1X OOMEKEHHS.

38. Meroau i TexHiuHi 3ac00U OOMEKEHHS CTPYMiB

39. OcHoBHBIE TOHATTS 1 TeopeMH Teopii criiikocti. da3oBuil mopTper. . cucrtemMu. Tumnm
0COOJIMBHUX TOYOK.

40. Mesxa nOTY>KHOCTI, 1110 TIEPEIAETHCS 1 3a11aC CTATUYHOI CTIHKOCTI CHHXPOHHUX F€HEPaTOPIB.
41. EnekTpoMexaHi4yHi NepexiHi Ipolecy MpH MaINUX BIIXUIEHHSX BiJ CTIHKOTO 1 HECTIMKOTro
pexumy. Bruus nemndupysanns i APB.

42. Meton Manux kKonuBaHb. Kpurepii cTaTHUHOT CTIMKOCTI €IEKTPUYHHUX CUCTEM.

43. BusiB cTaTUYHOT HECTIMKOCTI CHHXPOHHMX T€HEpaTopiB 1 3aco0y ii 3armodiranHs.

44. ]lunamiyHa CTIMKICTh CHHXPOHHUX T'€HEpaTOpiB 1 METOH ii aHaII3Yy.

45. ACHUHXpPOHHI pEXHMH CHHXPOHHMX TeHepaTopiB. [IpMuMHM BHHUKHEHHs, XapakTep
MPOTIKAHHS 1 HACIII/IKH.

46. Pexxuimu poOOTH 13 3HHIKEHOIO YacTOTO0. JIaBHHA yacToTH Ta 3aco0u ii 3armobiraHHsl.

47. XapakTepHUCTUKHU 1 CTaTW4YHa CTIMKICTh BY3JiB HaBaHTaXXCHHs. JIaBUHA. HampyXeHHS.
Kpurepii craTuuHoi CTifIKOCTI By3J1iB HaBaHTaXEHHS.

48. JluHaMmiyHa CTIMKICTh BY3/iB HaBaHTakeHHA. CaMoO3alyCK CHHXPOHHHMX 1 ACHHXPOHHHX
JIBUTYHIB.

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

50. 3axo/u 111010 MOJIMIIEHHS CTIHKOCTI PEXUMIB pOOOTH €HEPrOCUCTEM.

51. YMoBu poOOTH 30BHILIHKO] 13011111 enekTpoycTaHoBOK BH B peanbHiil excrutyaTarii.

52. SIkmii BIJIMB HaJa€ crociod 3a3eMiIeHHs HelTpanu Ha BUOIp 130J1sMii.

53. BB HEOIHOPIHOCTI €IEKTPUYHOTO MOJISt Ha HAIIPY>KEHHS PO3psy.

54. UuM BU3HAYAETHCS €IEKTPUYHA MILIHICTh IO MOBEPXHI AJIS 130JIA11MHOT KOHCTPYKIIi?

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

56. ImnynbcHa MIIHICTB 130J1sL1i. BoNbT-cekyH/IHA XapaKTepUCTHKA 1 16 BOHA BUKOPUCTOBYETHCS.
57. KoopauHariis 13071111 10 iCKpOBOMY IPOMIDXKKY.

58. 3B'I30K Mk HaIPYyKEHHSAM MPOOOIO MOBITPSIHOTO MPOMIXKKY 3 HOTO JJOBKUHOIO, 3: IIUIbHICTIO
MOBITPSI.

59. Hanpy»xeHHs cyXOopo3psiIHEe, MOKPOPO3PSIHE 1 BOJIOTOpO3psiAHe. Sk X BU3HAYAIOTH?

60. 3HMKEeHHS SKICHUX TMOKa3HMKIB 13011l pu i1 BHYTPIIIHBOMY 3BOJIOXKEHHI: CTPYM BUTOKY,
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OITip BUTOKY, MOXJIUBOCTI IPOOOIO.
61. Metonu mPOGITAKTHYHOTO KOHTPOIIO 130i1li: KoedimieHT abcopOiii, BHUMIprOBaHHS
YaCTKOBUX PO3PSIiB.
62. BunpoOyBanpauii Tpanchopmarop. OcobauBocTi kKoHCTpyKIlii. Cxema BUnpoOyBaHp Ha 0a3i
BUIIPOOYBAJILHOTO TpaHC(hOpMATOpa: BUZHAUCHHS CYXOPO3PATHOTO HAMPYKEHHS.
63. TI'eneparop immynbcHux Hanpyxenb (I'IH). dopmyBanHs immynabcy 3amaHoi dopmu i
aMILTITY/IH.
64. BumiproBaHHS BUCOKOTO HamnpyxeHHs. [inpHukn. KyaboBuii BUMIpIOBaIbHUN PO3PSIAHUK.
65. ImnynbcHi ctpymu. BumiproBanus ctpymiB OsnckaBku Ha onopax JI3I1. @eppopericrparopu.
66. Koncrpykuis nmiarpumyrounx ripasaa Ha JIEIT. HepiBHOMIpHICTh NajiHb HANpy>KCHHS IO
€JIEMEHTaX TipJISTHIIH.
67. IlepenanpykeHHsI Ha TOJOBXKHIN 1 MOMEPEYHii 1307111l TpaHchopMaTopa MpU Pi3Kikd 3MiHI
Hanpy>XKeHHS Ha HOro BXOI.
68. [TpuHIun Aii 3aXUCHUX PO3PSATHUKIB. BUIu pO3psSIHUKIB.
69. [opiBHsIIbPHA XapaKTEPUCTUKA BEHTHILHHUNA po3psiaHukiB i OITH.
70. EnekTpuuHi mapameTpu CTpymMy OJIMCKaBKH.
71. IlpuHIMTN 3aXUCTY BiX NPAMUX yaapiB OiMcKaBKH. BIuCKaBKOBIIBOIH.
72. 3axucHi 30HU OJIMCKaBKOBIABOIiB. Bubip 6MckaBKOBIABOIB AJISl 3aXHUCTY 00’ €KTA.
73. Ilpu3HaueHHs 3a3eMJII0I0UUX NPUCTPOIB B ycTaHOBKax BH.
74. OCHOBHI €JIEKTpUYHI TapaMeTpH 3a3eMII0Bava 1 X BUMIPIOBaHHS.
75. IMIIyJIbCHUH OMip. 3a3€MJIIOI0UYOT0 MPUCTPOIO.
Cucmemu ynpaseninHua 6UPOOHUUMEOM MA PO3NOOINOM e/1eKmPOoeHepii
1. Enexrtpuune koio. By3nu, BiTku, KOHTYypH Koia. JKepena sKUBICHHS.
2. 3akonu Kipxroda. CxiagaHHs piBHSHb JUIS PO3PaxyHKY CTPYMIB B KOJIax 3a JIOIIOMOTOIO
3akoHiB Kipxroga.
Enepreruunuii 0anaHc B €IEKTPUYHUX KOJAX.
MeTtoa nponopiiiHuX BETHYHH.
Metox nBoX By3niB. MeToa By3i0BUX MOTeHUiamiB. [lepeTBOpeHHs 3ipkH B TPUKYTHHUK 1
TPUKYTHHKA B 31PKY.
AKTUBHUH 1 TaCUBHUI BONOJIIOCHUK. MeTO/1 €KBIBaJIEHTHOT'O I'e€HEepaTopa.
CuHYyCOiTHUI CTPYM 1 OCHOBHI BEJTMYMHH, 1110 HOr0 XapaKTepU3yIOTh.
BekropHa niarpama. MUTTEBa MOTYXHICTh B KOJIaX CHHYCOIHOTO CTPyMY.
CHUMBOIIYHUN METOJ PO3paxyHKY KiJ cHHYycoigHoro ctpymy. KommnekcHuii omip. 3akon Oma
JUIS KOJIa CHHYCOIZHOTO CTPYMY.
10. KommiekcHa mpoBigHicTh. TPUKYTHUK OMOPIB i TPUKYTHUK POBiTHOCTEH.
11. AxTuBHa, peaKTHBHA 1 TOBHA MOTYKHOCTI B KOJII CHHYCOIZTHOTO CTPyMY.
12. Pe3onanc crtpymiB. Pezonanc mHampyr. Kommencamist 3cyBy ¢da3. Teopema mpo Oasianc
AKTUBHHX Ta PEAKTUBHUX MOTYKHOCTEH.
13. Tpancdopmarop i ioro 3actocyBaHHs. [neansHuil Ta peanbHU TpaHCHOPMATOPH.
14. Tpucdazna cucrema e.p.c. [Ipuauun po6otu TpuazHOro MaIMHHOTO reHepaTopa. Tpudasne
KOJIO.
15. 3acrocyBanHns nepiioro 3akony Kipxroda mis po3paxyHKy TpugazHUX Kiil.
16. CriBBimHOMIECHHS MK JIHIHHUMHU 1 (pa3HUMHU HaIIpyraMu 1 cTpymMamu B TpudasHill cucTemi.
17. AxTuBHa, peakTHBHA 1 MOBHA MOTY)XXHOCTI B Tpu(a3Hiii cuctemi. BumiproBaHHsS aKTHUBHOI
NOTY>KHOCTI1 B Tpu(asHiil cucremi.
18. IlepeBaru TpuazHUX CUCTEM.
19. Orpumanast 00epTOBOTO MarHiTHOTO MOJIsL. [IpuHIMIT pOOOTH aCHHXPOHHOTO JIBUTYHA.
20. YoTupHUMOIIOCHUK 1 Hioro BnacTUBOCTI. PiBHSIHHS B A-dopMi.
21. Meromn BHU3HAUYEHHS Koe(]iIieHTIB YOTUPUITIOTOCHUKA. CxemMn 3aMiIEeHHs
YOTHPUTIOIIOCHHKIB.
22. llpencraBneHHst HECHHYCOIJHOTO CTPYMY YH HAaNpyTH y BUTIsiAL psigy Dyp'e.
23. AIrOpUTM PO3paxyHKY JIHIMHUX €IeKTPUYHUX KIJI PH Jii JKEpen HECHHYCOITHUX CTPYMIB YU
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HaTIPYT.
[ToTyxHICTh B JIIHIHHUX KOJIaX 3 HECUHYCOITHUMH CTPYMaMH 1 HallpyraMu.

[epexinHi mpoecH B €ICKTPUIHOMY KOJIi.

3aKkoHU KOMYyTaIlii 1 iX oOrpyHTYBaHHS.

OneparopHuil METOJ pO3paxyHKY Mepexinuux mnpoieciB. 3akonn Oma Ta Kipxroda B
oTepaTopHiit hopmi.

Hemniniitai enemenTw, ix knacudikaiis, i 3actocyBans. CtaruuHi i audepentiitai onopwu.

bynosa tBepaux Tu1. Mozens MetaneBoro, Ban-nep-BaaniBcbkoro, KOBaJ€HTHOIO Ta 10HHOTO
3BSI3KY.

Kpucraniuna ctpykrypa TBepaux Tii. [aaekcn Mimepa.

3oHHa Mozienb OynoBU TBepAMX Ti. [IpocTa Moienb eHEePreTHYHHUX 30H.

Hienextpuku. EJeKkTpudHi BIaCTHBOCTI JII€EKTPHUKIB.

JlienekTpuyHa TMPOHUKHICTH Ta  €JICKTPONPOBITHICTH  JieNeKTpUKiB. @Di3udHa CyTh
€JICKTPOIIPOBITHOCTI JA1CICKTPHKIB.

[ToBepxHeBa 1 00’ €MHA €IEKTPOIPOBIAHICTh. BIUIMB pisHUX (PAKTOPIB HA EIEKTPOIPOBIIHICTD.

Hienexktpuyni BTpatu. i3udHa CyTh Ai€NEKTPUIHUX BTpAT.

EnextpoTexHiuHa MOJIeNb AieJIeKTPUKA 3 BTpaTaMy. THITH Ti€TeKTPHYHUX BTPAT.

[Ipo6iit mienextpuka. Buau nmpo6oro 1 ix ¢dizuyHa CyTh.

BrmmB pizHux (iznyHEX (aKTOPiB HA ENEKTPUYHY MIIHICTH JII€IEKTPHUKIB.

Di3uK0-MEXaHI4HI BJIACTUBOCTI JIICJICKTPHKIB.

Knacudikamist nienexrpukiB. Heopraniuni TBep/i 1ieIeKTPUKH.

3aranbHi BiomocTi mpo nonimepu. Cmonu. [lnactmacu. Jlaku 1 komnaynau. Piaki xpucramu.
[TpoBigHKUKOBI MaTepiany.

®di3nyHa npupoaa eIeKTpOonpoBiaHOCTI. OCHOBHI €IEKTPUYUHI BIACTUBOCTI IPOBITHUKIB.

BB temnepatypu, 1OMIIIOK, 1eEeKTIB CTPYKTYpH Ha TUTOMUI OITip MPOBiTHUKIB.

EnexTpuyHi BIacTUBOCTI METaIeBUX ILTIBOK.

Krnacudgikaiiist npoBiIHUKOBUX MaTepiaiB.

bimeranu. CritaBu BUCOKOTO OTIODY.

TyromnaBki MaTepiainy.

Haanposigauku. MarHiTHi Matepiaiu.

®i3nyHa NpuUpoaa MarHeTU3My. 3arajibHi B1JIOMOCTI IPO MarHiTHI BIACTUBOCTI MaTepiaiiB.

Knacudixkamist MarHiTHUX MaTepiaiiB 1 001acTi X 3aCTOCYBaHHS.

MarnitTom’siki MaTepiaiy, iX OCHOBHI XapaKTEPUCTHUKH.

Hu3bko4acTOTHI MarHiToM ki MaTepiaiu.

Bucoko4acToTHI MarHiTHI MaTepiaiu: MarHiTOIIENEKTPUKH, MAarHITOM iK1 (DEPUTH.

HaniBnposinHukoBi marepianu. Knacudikamist HanmiBOpoBiAHUKOBUX MaTepiaib.

30HHa CTPYKTYypa HaMiBIPOBIJHUKIB.

BrnacHi 1 1oMilIKOB1 HaMiBOPOBITHUKH.

Jonopu 1 akuentopu. OCHOBHI 1 HEOCHOBHI HOCIi 3apsiy.

IIpornecu renepartii i pekomMOiHaIil HOCIIB.

[Ilo Take KOpOTKE 3aMUKAHHS?

1o po3ymieTbes Mi NepexiTHUM MPoecom?

o po3ymieTbes MiJ HOPMATbHUM PEKUMOM?

3 AKOIO0 METOI0 PO3PAXOBYIOTh CTPYMH KOPOTKOTO 3aMUKaHHS?

Skuit BUJ KOPOTKOTO 3aMHUKaHHS BiAOyBaeThCs pijllie 3a 1HII1?

3a SKUX YMOB MOBHUH CTPYM KOPOTKOTO 3aMHKaHHS MaTUME MaKCUMAaJIbHO MOYKJINBE
3HAYEHHS?

B yomy nossirae cytb MeTO/]a CHMETPHUYHUX CKIIaJOBHX?

B yomy nonsirae cyTh mpaBuiia €KBiBaJIEGHTHOCTI MPSIMOT MTOCITITOBHOCT1?

SIKuMH mapaMeTpaMu XapakTepU3yeThCsl TEHEPATOp B CUHXPOHHOMY (YCTaJICHOMY) PEXHUMI Ta
B TOYAaTKOBUII MOMEHT pAanToBOi 3MIHM DPEXUMY 3a BIACYTHOCTI y HBOTO AeMI(epHUx
00MOTOK ?
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[I{o Take cTaTU4HA CTIKKICTh, BUU MOPYILIEHHS CTATHYHOI CTIMKOCTI?

BkaxiTh npuuMHHM, 1O OOYMOBIIOIOTH TOPYIICHHS CTaTUYHOI  CTIMKOCTI  THITY
«CaM030yKEHHS .

BkaxiTh YMOBH iCHYBaHHSI CTaJIOTO PEKHUMY.

1o Take npocra cucrema?

Skuit xapakTep OyJe MaTH TMEpPEXiJHHI MPOILEC B MPOCTIH CUCTEMI, SKIIO XapaKTCPUCTUUYHE
PIBHSIHHSI CACTEMH Ma€ HACTYITHUH BUTIIA p2 +3p+5=07?

3anuuIiTh OCHOBHE PIBHSHHA PyXy pPOTOpa reHeparopa.

[Ilo Take quHAMIYHA CTIHKICTD ?

[lo € mpuunHAMHU MTOPYIIEHHS TUHAMIYHOT CTIHKOCTI?

VY yomy cyTb MeTOy IION] ?

[TosicHiTh (Hi3UYHUI 3MICT IUIONII NMPUCKOPEHHS 1 TAJIbMYBAaHHS NMPU BUKOPUCTAHHI METOIY
TUTONT JIJTSl aHAJI3Y TMHAMIYHOI CTIHKOCTI .

Jis 4oro mpH aHami3i JUHAMIYHOT CTIMKOCTI BHUKOPHUCTOBYETHCS METOJ MOCIIJOBHUX
iHTepBaNiB?

Ha3BiTh OCHOBHI 3aX0/IH I[OI0 ITOJIIIIIEHH JTUHAMIYHOI CTIHKOCTI .

1o po3ymieThbes i pe3ynbTyr0uoi CTIHKICTIO ?

Ha3BiTh 03HaKM aCUHXPOHHOI'O XOJly B CUCTEMI.

Ha3BiTh HEOOXiHA 1 TOCTATHS YMOBU PECHHXPOHI3aIlii reHepaTopa.

HasBiTh ¢akTopu , 1110 BILTUBAIOTH HA CTIMKICTh By3Jla HABAHTAKECHHS .

1o po3yMi€eThCs i1 « JIABUHOKO HANIPYTH » B CHCTEMI ?

o 06yMOBIIIOE 3MiHA YaCTOTU B CUCTEMI ?

1o po3yMi€eThCs MiJT « JIABUHOKO YaCTOTH » B CHCTEMI ?

HasBiTh npunmn nii qudepeHuinnoro 3axXmucry.

Has3BiTe npuHIMI A1 TUCTaHIIITHOTO 3aXHUCTY.

Ha3BiTh npuHIMI Aii MAKCUMAJIBHOTO CTPYMOBOTO 3aXHCTY.

Ha3BiTh npuHIUN /11i BUCOKOYAaCTOTHOI'O 3aXHCTY.

SIKi BU/IM 3aXHUCTY BUKOPUCTOBYIOTh Ha reHepaTopax?

ki BUAM 3aXMCTy BUKOPUCTOBYIOTh Ha TpaHchopmaTopax?

SIKi BUIM 3aXUCTY BUKOPUCTOBYIOTh Ha €HeproOiokax?

SIki BUIM 3aXMCTY BUKOPUCTOBYIOTh Ha JIIHISIX eJeKTporepeaay?

SIKi BU/IM 3aXUCTy BUKOPUCTOBYIOTh Ha JIBUT'YHaxX?

SIKi BUM 3aXMCTY BUKOPUCTOBYIOTh Ha 301pHUX IIMHAX CTAHIIIH 1 MiICTAHIIH.

SIKi BUMOTH BUCYBAIOTBCS /10 IPUCTPOIB PEICHHOr0 3aXUCYT Ta aBTOMAaTHKU

SIKi BUM 3aXMCTY BUKOPUCTOBYIOTh B €JIEKTPUYHIN Mepexi MOoCTiiiHOro cTpymy?

SIKi BU/IM 3aXUCTy BUKOPUCTOBYIOTh B €JIEKTpUUHIM Mepexi 27,5 kB?

SIKi BUIM 3aXMCTY BUKOPUCTOBYIOTh B YCTAHOBKAX €MKICHOI KOMITEHCAII1i?

SIKi BUM 3aXMCTy BUKOPUCTOBYIOTH B IIEPETBOPIOIOYMX arperarax?

Ski BUJIM 3aXHCTY BUKOPUCTOBYIOTH B ycTaHoBKax 0,4 kB?

[TosicHiTH sIBHIIIE camo3aIrycka ABUTYHIB ipu ABP.

Burpumka yacy npu oHopazoBomy 1 ABokpatHomy AIIB?

VY 4yoMy 10CTOTHCTBA 1 HEOIKU €EKTPOMEXaHIUHUX pejie 3aXUCTy?

VY yomy nepeBaru MiKpoIpoleCOpHUX TEPMIHAIIIB 3aXUCTy?

Ha 1o pearye razoBwuii 3axuct tpancpopmaropa?

SIxuit BUTIIST MalOTh XapaKTEPUCTUKH CIPAIlbOBYBAHHS MIEPIIIOTO CTYIECHS JUCTAHIIITHOTO

3axucry?

[ITo obmexye ayTIHBICTh U EpPEHITIaTFHOTO 3aXUCTy TpanchopmaTopa?

VY oMy NpUHIMITOBA BIIMIHHICTh AUCTAHIIMHOTO 3aXUCTY BiJ IPUCTPOIB BU3HAUCHHS MICIIS

KOpPOTKOT'O 3aMUKaHHsA?

SIK BHU3HAUYA€THCS HAJIHHICTh MIKPOIIPOLIECOPHUX MPHUCTPOiB P3A?

@DYHKIIIT Cy4acHUX MPUCTPOIB peecTparlii aBapiiHUX MOAIH 1 X TEXHIYHI XapaKTepUCTUKU?
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Enextpuune xomno. By3nu, BiTku, KOHTYypH Kouna. Jlkepena >KUBIICHHS.

3akonu Kipxroda. CknanaHHs piBHSHBb UIi PO3PAaxXyHKY CTPYMIiB B KOJax 3a JOIOMOTOIO
3akoHiB Kipxroda.

Enepreruunuii 0ananc B €IEKTPUYHUX KOJIAX.

Meroa mponopuifHUX BETUYHH.

Metox nBox By3niB. MeToa By3JI0BHX NOTeHHiamiB. [lepeTBOpeHHS 3ipKHM B TPUKYTHHUK 1
TPUKYTHHKA B 31pKY.

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

CuHycOiqHUI CTPYM 1 OCHOBHI BETUYMHH, 1110 HOr0 XapaKTepU3yIOTh.

BekTopna nmiarpama. MUTTEBa IOTYKHICTh B KOJIaX CHHYCOITHOTO CTPyMY.

CHUMBOJIIYHHN METOJ PO3PaxXyHKY KiJl CHHYCOiqHOTO cTpyMy. KommiekcHuit omip. 3akoH Oma
JUISL KOJIa CHHYCOIJTHOTO CTPYMY.

. KommiekcHa nipoBiHiCTh. TPUKYTHUK OIMOPIB 1 TPUKYTHHUK TTPOBITHOCTEH.
11.
12.

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

Pezonanc ctpymiB. Pe3onanc nampyr. Kommencamis 3cyBy ¢a3. Teopema npo OamaHc
AKTHBHHX Ta PEaKTUBHUX MOTYXHOCTEH.

Tpancdopmarop i ioro 3actocyBaHHs. IneanpHuil Ta peanbHuil TpaHCHOPMATOPH.

Tpudazna cucrema e.p.c. [Ipuatun podoTy TprdazHOTO MAIIMHHOTO reHeparopa. Tpudaszne
KOJIO.

3acTocyBaHHs niepiioro 3akony Kipxroda s po3paxyHKy TpuQazHUX Kii.

CriBBiAHOIICHHS MK JTIHIHHUMH 1 (ha3HUMH HalpyraMmu i CTpyMamu B TpudasHiil cucremi.
AXTHBHA, pEaKTHBHA 1 TOBHA TMOTYXHOCTI B TpudasHiii cucreMi. BumiproBaHHS akTUBHOL
MOTYXHOCTI B Tpu(a3Hiil cucremi.

[lepeBaru Tpuda3sHUX CUCTEM.

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

Meronu BHU3HAUEHHS KOE(iIiEHTIB YOTHUPHUIOIOCHUKA. Cxemn 3aMIiIIeHHS
YOTUPHUIOIOCHUKIB.

[IpencraBieHHs HECUHYCOIAHOTO CTPYMY UM HAmpyr y BUIIISLAL paay Dyp'e.

AJTOpUTM PO3paxyHKY JIHIMHHUX €JIEKTPUYHUX K1 MPU Ail JKEpea HECUHYCOITHUX CTPYMIB YU
Harmpyr.

[ToTyXHICTb B JIIHIHHUX KOJIaX 3 HECUHYCOIAHUMH CTPYMaMHU 1 Halpyramu.

IlepexinHi npouecu B eIEKTPUIHOMY KOJIi.

3akoHM KOMyTalii 1 iX O0IpyHTYBaHHS.

OmnepatopHuil MeTO/1 pO3paxyHKY MnepexigHux npoueci. 3akonn Oma ta Kipxroda B
orepaTopHiil popmi.

HeniniitHi enemenTH, iX kiacudikaris, 1 3acrocyBanHsa. CtaTuyHi 1 qudepeHiiiti onopu.
bynosa tBepaux Tin. Mozaens meraneBoro, Ban-nep-BaaniBchbkoro, KOBaJl€HTHOTO Ta 10HHOTO
3B’S3KY.

Kpucraniuna crpykrypa tBepaux Tul. [nnekcu Mimnepa.

3oHHa Moienb OynoBU TBepAMX Ti. [IpocTa MoieNnb eHepreTHYHUX 30H.

Hienexktpuku. EnekTpuyHi BIaCTUBOCTI J1€IEKTPUKIB.

JlienekTpu4yHa TMPOHUKHICTH Ta  €JIEKTPONPOBITHICTH  JieNeKTpUKiB. Di3udHa CyTh
€JICKTPOIPOBITHOCTI JTICIEKTPUKIB.

IToBepxHeBa 1 06’ €MHa eIEKTPONPOBIAHICTh. BINIMB pi3HUX (PAKTOPIB HA EIEKTPONPOBIIHICTD.
Hienexktpuyni BTpaTu. i3uy4Ha CYTh A1€NEKTPUYHUX BTpAT.

EnextpoTexHiuHa MOJIeNb AieJIeKTpUKa 3 BTpaTaMy. THUIH T1eTeKTPUYHUX BTpaT.

[Ipo6iit mienextpuka. Buau npoboro 1 ix ¢i3uuHa CyTb.

Brus pizHux (i3nyHUX (aKTOPiB HA €NEKTPUYHY MIIHICTh J11€JIEKTPHUKIB.

®Di3uK0-MEXaHI4HI BIIACTUBOCTI JIIETIEKTPHKIB.

Knacudixkamist nienexkrpukiB. Heopraniuni TBep/i 1ieIeKTPUKH.
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3aranpHi BigomocTi npo nonimepu. Cmomu. ITnactmacu. Jlaku 1 komnaynau. Pinki kpucramm.
[TpoBigHUKOBI MaTepiay.

di3uuHa mpupoa eneKTponpoBiaHocTi. OCHOBHI €1eKTPUYHI BIaCTUBOCTI MPOBITHUKIB.
Brume Temneparypu, 1oMimok, AeeKTiB CTPYKTYPH Ha TUTOMHME OITip IPOBITHHKIB.
EnextpuuHi BIaCTUBOCTI METaEBUX ILTIBOK.

Kinacudikarrist mpoBiIHUKOBUX MaTepiaiB.

bimeranu. CruiaBu BUCOKOTO OIOPY.

TyrormraBki MaTepiaiy.

Haanposigauku. MarHiTHi Matepiaiu.

di3uyHa MpUPoJIa MarHETU3MY. 3arajibHi BIJOMOCTI PO MarHiTHI BJIaCTHBOCTI MaTepiaiB.
Knacudikamist MaraiTHUX MatepiaiiB i 00s1acTi iX 3aCTOCYBaHHS.

MarniTom’siki MaTepiajiy, iX OCHOBHI XapaKTEPUCTHKH.

Hu3bpK04acTOTHI MardiTOM sIKi MaTepiaiu.

BucokouacToTHI Mar"iTHi MaTepiaiv: MarHiTOIeIEKTPUKH, MarHiTOM sIKi PepuTH.
HaniBnposinaukosi marepianu. Knacudikaiist HaniBIpoBiAHUKOBUX MaTepiaiB.

30HHA CTPYKTYpa HaMiBIPOBIIHUKIB.

BrnacHi 1 1OMITIIKOB1 HAITIBIPOBITHUKH.

Jlonopu 1 akuentopu. OCHOBHI 1 HEOCHOBH1 HOCIT 3apsiy.

[Iponecu renepartii i pekomOiHaIil HOCITB.

o Take KOPOTKE 3aMHUKAHHS?

1o po3ymieThes i IePeXiTHUM TTPoIecom?

1o po3ymieTbes MiJy HOPMATbHUM PEKUMOM?

3 KO0 METOIO PO3PAXOBYIOTh CTPYMH KOPOTKOTO 3aMUKaHHS?

SIkuii BUJ KOPOTKOTO 3aMHUKaHHS BiAOYyBaeThCs pifllie 3a 1HIIi?

3a SKUX YMOB MOBHHUU CTPYM KOPOTKOT'O 3aMUKaHHS MaTHME MaKCUMaJIbHO MOYKJINBE
3HAYEHHS?

B yomy nonsirae cyTh METO]a CHMETPHYHUX CKIIAIOBHX?

B yomy nomsirae cyTh paBuiia €KBiBaJICHTHOCTI MIPSIMOT MOCITIZIOBHOCTI?

SlkuMu mapameTpamMu XapaKTepU3yeThCs FEHEPAaTOp B CUHXPOHHOMY (yCTaJlEHOMY) PEXKUMI Ta
B [TIOYATKOBUHA MOMEHT PAanTOBOi 3MiHH PEXUMY 3a BIJICYTHOCTI Y HHOTO eMI(EPHUX 0OMOTOK
?

1o Take craTMyHa CTIHKICTh, BUJIU MOPYILIEHHS CTATUYHOI CTIMKOCTI?

Bkaxite npuuuHM, 10 OOYMOBJIOIOTH  TMOPYUIEHHS  CTaTMYHOI  CTIMKOCTI  TUIY
«CaM030yIKEHHS».

BkaxiTh yMOBH 1CHYBaHHS CTaJIOTO PEXKUMY.

1o Take npocra cuctema?

Sxuit xapaktep Oyzae MaTH MEpEXiTHUI Mpolec B MPOCTIH CHUCTEMI, SKIIO XapaKTepUCTHUHE
PIBHSIHHS CUCTEMH Ma€ HACTYITHUH BUTIIS p® +3p+5=07?

3anuiiTh OCHOBHE PIBHIHHS PyXy pOTOpa reHeparopa.

[Ilo Take quHAMIYHA CTIHKICTH ?

1o € mpyuMHAMU MOPYLIEHHS TUHAMIYHOI CTIIKOCT1?

¥ 4yomy cyTb MeToay muIony ?

[TosicHiTh (I3MUHUN 3MICT IUIONII MPHUCKOPEHHS 1 TrajlbMyBaHHSA MPU BUKOPUCTAHHI METONY
TUIONT JIJIS aHAJI3Y IUHAMIYHOT CTIHKOCTI .

Jliga d9oro mpu aHaji3l AMHAMIYHOI CTIMKOCTI BUKOPHCTOBYETHCS METOJl MOCIIAOBHUX
iHTepBaniB?

Ha3BiTbh OCHOBHI 3aX0{ IOA0 IMOJIMIIEHHS JUHAMIYHOI CTIHKOCTI .

1o po3ymieThbes MiJ pe3yabTyrouoi CTiHKICTIO ?

Ha3BiTh 03HaKM ACHHXPOHHOTO XOJ1y B CUCTEMI.

Ha3BiTh He0OXiaHa 1 1OCTaTHS YMOBU PECHHXPOHI3allil reHepaTopa.

HazBiTh QakTopu , 110 BIJIMBAIOTh HAa CTIMKICTh By3Jla HAaBAaHTa)KEHHS.

. IITo po3ymi€eThes il « JIABUHOIO HAIIPYTH » B cUcTeMi ?
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85. Illo 06ymMOBIIIOE 3MiHA YaCTOTH B CUCTEMI ?

86. [11o po3yMi€eThCs i « JIABUHOIO YACTOTH » B CUCTEMI ?

87. Ha3BiTh nmpuHIUII Ai1 1u(EpEeHIIIITHOTO 3aXUCTY.

88. Ha3BiTh mpuHIUI A1l AUCTAHIIITHOTO 3aXUCTY.

89. Ha3BiTh npuHIMI A1 MAKCUMAJIBHOTO CTPYMOBOTO 3aXHUCTY.

90. Ha3BiTh pUHIUII A1l BUCOKOYACTOTHOTO 3aXUCTY.

91. fki BuM 3aXMCTY BUKOPUCTOBYIOTH Ha TeHEepaTopax?

92. SIki BUIIM 3aXMCTYy BUKOPUCTOBYIOTH Ha TpaHchopmaropax?

93. SIki BUIM 3aXHUCTy BUKOPUCTOBYIOTh Ha €HEProOiIokax?

94. SIki BUIM 3aXMCTYy BUKOPUCTOBYIOTh Ha JIHISAX €JIeKTporepeaay?

95. SIki BUM 3aXUCTy BUKOPUCTOBYIOTh HA JIBUT'YHAX?

96. SIki BUIM 3aXHUCTYy BUKOPUCTOBYIOTh Ha 301pHUX IIMHAX CTAHIIIHN 1 MICTaHITIH.

97. SIxi BUMOTH BUCYBAIOTBCS JI0 IPUCTPOIB PEICHHOT0 3aXUCYT Ta aBTOMATHKH

98. SIki BUIM 3aXMCTYy BUKOPUCTOBYIOTh B €JICKTPUYHIN MEPEKi MOCTIHHOTO CTPyMY?

99. SIki BUIM 3aXHUCTY BUKOPUCTOBYIOTh B €IEKTPUYHIN Mepexi 27,5 kB?

100. ki BuaM 3axucTy BUKOPUCTOBYIOTh B YCTAaHOBKaX €MKICHOI KOMIIeHcawii?

101. SIki BUa# 3aXUCTY BUKOPHCTOBYIOTh B IIEPETBOPIOIOUNX arperarax?

102. SIxi Buau 3aXUCTy BUKOPUCTOBYIOTH B ycTaHOBKax 0,4 kB?

103. IosicHiTH sBHIIE camo3arrycka IBUTyHIB pu ABP.

104. Butpumka 4acy npu oHOpa3oBomy 1 aABokpatHomy AIIB?

105. Y oMy MOCTOTHCTBA 1 HEJIOJIIKH €IICKTPOMEXaHIUHUX Pelie 3aXUCTY?

106. Y yomy nepeBaru MiKpOIpOIIECOPHUX TEPMIHATIB 3aXUCTY?

107. Ha 1o pearye ra3oBwuii 3axuct Tpanchopmaropa’?

108. Sxuit BUIIIsL MatOTh XapaKTEPUCTUKH CIPALbOBYBAHHS IIEPILIOrO CTYHEHs TUCTAHIIIHOTO

3axXUcTy?

109. 1o o6mexye yyTIUBICTh AUQEPEHITIaIbHOr0 3aXUCTY TpaHchopmaropa?

110. Y oMy npuHIMIOBA BIAMIHHICTh AUCTAHLIHHOTO 3aXUCTY B1Jl IPUCTPOIB BU3HAUECHHS MiCLIs

KOPOTKOT'O 3aMUKaHH?

111. Ik BU3HAYA€THCS HAMINHICTD MIKPOIIPOIIECOPHUX MPUCTPOiB P3A?

112.®yHK1ii cydacHUX MPUCTPOIB peecTpalii aBapiiHUX oIl 1 IX TEXHIUHI XapaKTepUCTUKN?
Enexmpoizonayiina, kabeavna ma onmogoni0KOHHA MexXHiKa

1.OCHOBHI  eNeKTpOI30JsALIfHI ~ MaTepiaid, sKI  3aCTOCOBYIOTbCS ~ NPU  BUPOOHUIITBI

€JIEKTPOCHEPTETUIHOTO 00JIaIHAHHSL.

2. Ionspuzanis AieneKTpukiB. Buan nonspuzarnii. 3aexHICTh Ai€IEKTPUYHOI MPOHUKHOCTI Bij

HaTPY>KEHOCTI EJIEKTPUIHOTO T0JIS, YACTOTH JUTSI HETOJSIPHUX Ta MOJIIPHUX JIIEIEKTPHKIB.

3. AxTuBHI JienekTpukd. CerHeTOeNeKTPUKH, II'€30€eKTPUKH Ta enekTpeTH. OcoOauBOCTI

CTPYKTYpH Ta 00J1acTi 3aCTOCYBaHHSI.

4. IlienekTpu4Hi BTpaTy Ha MOCTIHHINA Ta 3MiHHINA Hampy3i. Cxemu 3aMileHHs 13oismii. Tanrenc

KyTa JIeJIeKTPUUHUX BTpaT. 3aJIEKHICTh TAHTE€HCA KyTa J1eIEKTPUYHUX BTPAT BiJ] YACTOTH.

5. CrapiHHA eNeKTpUYHOl 130i1ii. 3aKOHOMIPHOCTI €JNEeKTPHUYHOIO CTapiHHS [ieJIeKTpHKA.

Tennose crapinus. @opmya XKXypkosa.

6. BrmuB cTpyKTypH AieNeKTpUKa Ta TEXHOJOT1i BUTOTOBJIECHHS Ha YyTBOPEHHS 00’ €MHOTO 3apsny.

Mopens Barauepa — MaxkcBenia ajist JBOIIAPOBO1 1301111,

7. 3a1eXHICTh eNeKTPUYHOI MIITHOCTI 130JIA1I11 Bil BUAY Hanpyru. Bubip po3paxyHKOBUX Harpyr.

8. Buam ekcruryarariiHUX eJIeKTPHYHHX TIEPeHANpYT i METOAMKA iX OOJIKY NMpH MPOEKTYBaHHI

130J1A1111 BUCOKOBOJITHUX €NIEKTPUYHUX MAIIHH.

9. I30s1411151 BUCOKOBOJIBTHUX €IEKTPUYHUX MAIINH 1 TiporeHepaTopiB. T€XHOIOr1S BUTOTOBIECHHS

CTaTOPHUX CTPUXKHIB TypOOreHepaTopiB 1 KOTYIIOK TiJpOTeHEepaTopiB 31 CKIIOCIIOAIHITOBOIO

TEPMOPEAKTUBHOIO 130JIALII€I0.

10. MeToau 1 TeXHI4YHI 3aCO0M KOHTPOJIIO 1 BUIPOOYBAaHHS 130JIA1Ll1T €JIeKTPUYHUX MAIIUH.

11. IlepcriekTUBHI BUAM TEPMOPEAKTUBHUX CHCTEM 130JIAL1i MIJBUIICHOI HArpiBOCTIMKOCTI Ha

OCHOBI CHHTETUYHHUX ILTIBOK.
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12. Cunosi konaencatopu. Knacugikanis. OCHOBHI mapaMeTpu.

13. KocunycHi KOHACHCATOPH AJII KOMIICHCAIlli PEaKTUBHOI IMOTY>KHOCTI.

14. KoHcTpyKIii Ta XapaKTePUCTUKH 130JIATOPIB 7SI MOBITPSHUX JIIHIN €JIEKTpOonepe1aBaHHsl.

15. Cucremu 13011111 BUCOKOBOJIBTHUX BBOJIIB. BIIJIMB 3aKOHY 3MIHEHHS JJOBKMHH OOKJIQAMHOK Ha
EJIEKTPUYHY MIIHICTh KOHJICHCATOPHUX OOKJIaIMHOK BBOAY.

16. Kabeni ta Buam ix knacudikariii. 3aranpbHa XapaKTEpUCTHKA CBITOBOIO Ta €BPOIEHCHKOTO
pHUHKIB KabenpHUX BUp0oOiB. KabenbHi 3aBonn Ykpainu. CuioBi kaOenbHi JiHIT Ta MEPCIEKTUBH 1X
PO3BHTKY.

17. OcCHOBHI NPHUHLMIN TEXHOJOTIYHOTO MPOEKTYBaHHSI. KOHCTpyKTOpchbka Ta TEXHOJOTIUHA
IiITOTOBKA BUPOOHHUIITBA KAOCIIBHUX BHPOOIB.

18. OcHoBHI eneMeHTH KOHCTPYKLii kabens. KoHcTpykiii, MaTepianu Ta OCHOBM BHT'OTOBIJICHHS
CTPYMOIIPOBITHUX JKUJI KaOeTbHUX BUPOOIB.

19. KoncTpykii, MaTrepiaii Ta OCHOBH BUTOTOBIICHHS 130JA1I1T CTPYMONPOBIAHUX KU KaOETHHUX
BHPOOIB.

20. TlonsATTs KpuTepito ontuMizamii 30msmii kadenms. Omrumizariis 130Js1ii M0 MaKCUMaIbHIN
HaNpy>KEHOCT1 EJEKTPUYHOTO TOJIS.

21. OcHOBHI PO3paxyHKOBI MOJEN JUIsi BH3HAYCHHS MAaKCUMAJBHHUX 3HAYCHb CIICKTPUIHHX
HABaHTAXXEeHb. pajliajbHe MOoJie B OJHOPITHOMY A1€IEKTPUKOBI MU 3MiHHIN Hampy3i. OcoOiuBOCTI
EJIEKTPUYHHIX PO3PAaXyHKIB BUCOKOBOJIBTHUX KaOEIiB.

22. OcobmuBOCTI KOHCTPYKIIM KabemiB 3 IIacTMAacoBOIO i3oudiiero. HaknaganHus miacTMacoBoi
130JIALIIT:  eKCTpyJepH, OCHOBHHUI IHCTpyMEHT, (i3WyHI Ta XiMi4HI TpPOIECH TNpPH HaKJIaJaHHI
IUIacTMAac rapsiuuM IPeCcyBaHHAM, IEPCIIEKTUBHI TEXHOJIOTI.

23. CyuacHi mpomecu BynkaHizamii momimepiB. OcoOJWMBOCTI ByJKaHi3aIlil CHJIOBHUX KaOelliB
BHUCOKOT HAMPYTH 3 130JIS1I1€10 HA OCHOBI MOJIIETUJICHY.

24. OCHOBHI pPO3paxyHKOBI MOJENI /sl BHU3HAYEHHS MaKCHMAJIBHOTO JIOIYCTHMOTO CTPYyMY
CHJIOBUX KabOeliB.

25. OCHOBHI CXeMH TEXHOJIOTIYHHUX MpPOLECIB Ta TEXHOJIOTIYHI omnepauii Ipu BUTOTOBIEHHI
CHJIOBHX BHCOKOBOJIbTHUX KaOeliB.

26. TexHoJioriyfi JIHii I BUTOTOBJIEHHS CHUIOBHUX KaOeiB.

27. IlepcneKTHBU BIPOBAKEHHS KaOemiB MOCTiHHOro crpymy. OcCOOIMBOCTI €IEKTPUUYHOTO
PO3paxyHKYy 130JIA1111 KaOeiB MOCTIHOTO CTPyMYy.

28. BB yMOB IIpOKJIa/laHHs Ha IPOIYCKHY 3/1aTHICTh CHJIOBUX KaOeJiB.

29. KoHTposib Ta MiarHOCTHUKA EJEKTPUYHOI 1307111 CUIIOBUX KaOeNliB Ha TEXHOJOTIYHIN cTamii
BUTOTOBJICHHS.

30. Pexxumu poOOTH KaOeIbHUX JIHIN.

31. 3B’430K. MK Hampyror (CTpyMOM, MOTYKHICTIO) Ha MOYaTKy Ta B KIHII  JIOBroi JiHii B
HEY3TO/I)KEHOMY PEKUMI.

32. Bxiguwuii onip kabenbHOi JiHiT. B3aeM03B 30K MIX BXiJTHUM Ta XBHJIbOBUM OIOpaMU JiHii Ta
Kabelto.

33. 3B’430K. MK Hampyrow (CTpyMOM, MOTYXKHICTIO) Ha MOYaTKy Ta B KIHII  JOBroi JiHii B
Y3rOJKEHOMY PEXUMI .

34. Metoau y3ro/keHHs KaOenbHUX JiHINA. Y3ro/LKyBalbHUNA aBTOTpaHChOpMAaTOp.

35. 3arasibHiI NPUHIMIM PO3PAXyHKIB MapaMmeTpiB mepenadi kadeniB 3B’s3ky. Kmacu Ta tunm
€JIEKTPOMArHiTHUX XBUJIb B KaOEIsX 3B’ A3KY.

36. OcobnuBOCTI po3paxyHKiB KaOemiB 3B A3Ky. PiBHsAHHS enekTponnHaMiki. OCHOBU PO3paxyHKiB
NEPBUHHUX Ta BTOPMHHMX MapaMeTpiB Mepeaadi eIeKTPUYHIX KaOemiB 3B’ 3Ky .

37. llpomecu B MPOBIAHMKOBHX MaTepiajgax KaOediB NpU MPOTIKAHHI 3MIHHOTO CTPyMYy.
IToBepxHeBuit epexT Ta eheKT OIUZBKOCTI.

38. EnexTpuyHa €MHICTh Ta aKTUBHA MPOBIAHICTD 130151111 KaOeniB 3B s13Ky. UacTOTHI 3a1€KHOCTI
napameTpis.

39. Koediuient 3aracanns. OntuManbHa KOHCTPYKI[S KaOemto 3B 3Ky 3 TOUKHU 30py KOEPIIIEHTY
3aracanHs. CriBBiAHOIIEHHS XeBicaiiia.
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. OcHOBHE pIBHSHHS €JIEKTPOMArHiTHOIO BIUIMBY B Ka0ensx 3B’A3Ky. YacTOTHI 3ajeKHOCTI

rapaMmeTpiB BIUIHBY.

41

. Bumorn no kabemniB 3B‘sI3Ky nHpu mepegadi  MUPPOBUX CUTHATIB. MeTonu MiJBUILEHHS

3aBaJI0CTIMKOCTI KaOeiB Ha OCHOBI BUTHX map. CKpyTKa Ta eKpaHyBaHHSI.

42
43
44
45
46
47
48
49

. KoHcTpyk1ii Ta XapakTepuCcTUKH KaOelliB Mepexk KaOeIbHOTO TeleOaueHHs.

. Kabeni ctpykrypoBaHux KaOeapHUX MEPEK HAa OCHOBI BUTHX Tap.

. Tunu Ta mapaMeTpu kabemiB Ha OCHOBI BUTHX Map, KOAKCIaTbHUX Ta ONTUYHUX KaOeliB.

. Kabeni aBToMaTH30BaHUX CHCTEM YIIPABIIHHS TEXHOJOTIYHUMH Tporiecamu (Profibus).

. TexHooris Gi3UIHOTO CIiHEHHS 130JIA1111 KOaKCialbHUX KaOeliB.

. Oco0aMBOCTI TEXHOJIOT] BUTOTOBIIEHHS BOJIOKOHHO-ONTUYHUX KaOeiB.

. TexHoOT14HI1 JiHIT 1151 BATOTOBIICHHS BOJIOKOHHO-ONITHYHUX KaOeiB.

. CriocoOu npok1ajaHHst ONITUYHKUX KabemiB. BUMOru 10 po3Taryrounx 3yCHiIb MPH MPOKIIATaHH]

ONITUYHUX KAOEIB.

50

. 3’enqHyBaHHA ONTUYHMX KabesiB. TeXHOJIOTisl 3BaplOBaHHS ONTHYHUX BOJIOKOH. P03’emHI Ta

HEpO3‘eMHI 3’€HYBaui.

51

. Hopmu Ha BTpaTu npu 3’ €AHaHHI ONTUYHUX KaOemiB. AmapaTypa s 3’ €ITHaHHS.

PEKOMEH/IOBAHA JIITEPATYPA
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[Ipu o1iHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPaBWJIbHICTh BUKOHAHHS 3aBAaHb. 3arajbHa

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

Peiitun Ouinka . Kpurepii oriHroBaHHS
roBa ECTS Hamiona
OLlIHKa, rat . MO3UTHUBHI HeraTHBHI
BU3HAY | OLIIHKA
6anu
CHHS
— r1u0oKe 3HAHHS HABYALHOTO | BIAMOBIJI HA 3aITUTAHHS
Marepiany, 0 MICTUTBCS B MOXYTb MICTHUTH
JiTepaTypHHX JKepeiax; He3HAYHi HETOYHOCTI
— BMiHHSI aHAJII3yBaTH SBUIIA,
K1 BUBYAIOTHCSI, B IXHBOMY
90-100 A Binminn BSael\fIOSB’}ISKy 1 pO3BHUTKY; .
0 — BMiHH# TPOBOJIUTH TeOPeTHYHI
PO3PaXyHKH;
— BigmoBiai Ha 3anuTaHHS YiTKI,
JAKOHIYHI, JOTiYHO-IIOCIiTOBHI;
— BMiHHS PO3B’AI3yBaTH CKJIA/JHI
NPaKTHYHI 3a1a4i
— rJM0OKHUil piBeHb 3HAHDb B BIJIMTOBII HA 3aITUTAHHS
00cs131 000B’A3K0OBOI0 MICTSTb NeBHi
MarepiaJy; HETOYHOCTi
— BMIHHS JJaBaTH apryMeHTOBaHi
82-89 B Hob6pe | BinmoBini Ha 3anuTaHHS i
IPOBOJUTH TeOPeTHYHi
PO3PaxXyHKH;
— BMIHHSI PO3B’A3yBaTH CKJIAAHI
NPaKTU4Hi 3a1a4i
— MilHi 3HAHHS MaTepiany, 110 — HEBMIHHSA
BUBYAETHCS, TA HOTO BUKOPUCTOBYBATH
NPAKTHYHOI0 32CTOCYBAHHS; TEOPETUYH1 3HAHHS JJIS
— BMIHHS J]aBaTH ApTyYMEHTOBaHi | pO3B’sA3yBaHHS CKJIAAHMX
75-81 C Job6pe | BiamoBini Ha 3anMTaHHA 1 NPAKTHYHHUX 32124
IIPOBOAMTH TeOPeTHYHI
PO3PaXyHKH;
— BMIHHS PO3B’sI3yBaTh
NMPAKTU4HI 3a1a4i
— 3HaHHSA OCHOBHMX — HEeBMIHHS JaBaTH
(pyHIaMEHTATBHUX MOJI0KEHb apryMeHTOBaHi Bianosixi
Mmarepiaiy, 110 BUBYAEThCA, Ta iX | Ha 3alIUTaHHS,
NPaKTHYHOTO 3aCTOCYBAHHS; — HEBMIHHS aHaJi3yBaTH
6474 D 3a10BUIb | — BMIHHA p93B’ﬂ3yFaTH poCTi BUKJIaJIEHUI MaTepia i
HO NpaKkTHYHI 3aga4i BHKOHYBATH
PO3pPaxXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI NPAKTUYHI
3aaaui
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Peiitun
roea
OIlIHKA,
Oanu

Orminka
ECTS
Tat
BH3HAY
€HHS

Hamiona
JIbHA
OLlIHKA

Kpurepii oriHroBaHHS

O3UTHUBHI

HEraTuBHI

60-63

3a10BlIb
HO

— 3HaHHI OCHOBHHX
(pyHIAMEHTAIbHHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’sI3yBaTh
HAUTIPOCTIII MPaKTHYHI 3aaa4i

— HE3HAHHS OKPeMMX
(HEeMPUHUMIIOBUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHS MOCJIiI0OBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATH JYMKY;

— HEBMIHHS 3aCTOCOBYBAaTH
TEOPETUYHI MOJIOKECHHS
IpU PO3B’sI3aHH1
NPAKTHYHHUX 32124

35-59

FX

Hezanos
LJIBHO

— HE3HAHHS OCHOBHHUX
(pyHaameHTaIBHUX
M0J105KeHb HABYAIBHOTO
MaTepiany;

— iCTOTHI MOMMJIKH Y
BIZAITOBIAAX HA 3alIUTAHHA,
— HEBMIHHS PO3B’SI3yBaTh
NPOCTi NPAKTHYHI 3a71a4i

1-34
(Ha
KoMicii)

He3anos
UIBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHO1 YaCTUHHU
HABYAIILHOTO MaTepiay;
— iCTOTHI MOMMJIKH Y
BIZATOBIAAX HA 3alIUTAHHA,
— HE3HAaHHSI OCHOBHMX
byHIaMeHTaIbHUX
MTOJI0KEHD;

— HEBMIHHS OpIEHTYBATUCS
M1J] Yac po3B’A3aHHS
MPOCTUX MPAKTHYHHUX
3aga4

Ilepesedenns no3umusHoi oyiHKu (haxo8020 6CMyNHO20 8UNPOOYBAHHA O/l 6CMYNY HA HABYAHHI OIS
3000ymms cmyneHs 6akaiaspa Ha OCHOBI MOI00wi020 cneyiaricma ma macicmpa 6 wkany 100-200,
3eiono [looamxky 3 Ipasun nputiomy oo HTY «XI1l» ¢ 2021 poyi.

CxBaJieHO Ha 3aciJJaHHI BYCHOT paJu IHCTUTYTY/(PaKyabTeTy.
ITpotokon Ne 5 Bin 23 motoro 2021 p.

I'onosa Buenoi paau E iHCTHTYTY
I'onmora daxoBoi arecrairiitHoi Komicii

Poman TOMAILEBCHKHI
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EnexkTpomexanika

AHOTALIA

MeToro BCTYIMHOTO BHIIPOOYBaHHS € KOMIUIEKCHA IepeBipKa 3HaHb BCTYIHUKIB, SKi BOHH
OTPUMAJIM B PE3yJbTaTi BUBUCHHSA IUKIY AWCIHUIUIH, TependadyeHuX OCBITHBO-TIPOdECiitHOO
MPOTrpaMol0 Ta HaBYAJHLHUMHU TUIAHAMH BiJIIIOBITHO 0 OCBITHBOT'O CTYIEHS «OaKaitaBpy.

BeTynHuK MOBUHEH MPOAEMOHCTPYBATH HEOOXIJHUM CIEKTp 3HaHb Ta YMiHb, SIK1 JO3BOJISIOTH
oMy OTpUMATH JOMYCK JO MiArOTOBKM Ha 3400yTTs KBaigikamii Marictpa 3a BiJNOBIIHUM
HampsiIMOM TIJATOTOBKH, sKa Tiepembadae poOOTy B Taly3l poO3pOoOKH Ta KOHCTPYIOBAHHS Ta
eKCIUTyaTanii eJeKTPUYHUX MAaIIWH, EJCKTPUYHUX amapaTiB, MOOYTOBOI TEXHIKM Ta EJIEKTPUYHOTO
TPAHCHOPTY 3 BUKOPUCTAHHSIM CIIEL1a130BaHUX KOMII IOTEPHUX MIPOrpaM Ta MIHUPOKUM BUKOPUCTAHHIM
KOMIT IOTEPHUX Ta iH()OpMAIITHUX TEXHOIOTiH MpH iX MPOEKTYyBaHHI, JOCHIIHKEHH] Ta eKCIUTyaTalii, a
TaKO’XX POOOTY 3 BIPOBA/PKEHHS HOBHUX TEXHOJIOTIH Ha ICHYIOUMX Ta HOBHMX HIANPUEMCTBAX MAJIS
MiABUILEHHS KOHKYPEHTO3JaTHOCTI IPOAYKIIi] Ta MiABUILIICHHS HEPrOeEeKTUBHOCTI ii BUPOOHHUIITBA.

[Tin yac mMiATOTOBKMU IO BUIMPOOYBaHHS HEOOXiAHO 3BEPHYTH yBary Ha Te, IO abiTypieHT
MTOBHHEH:

3Hamu. OCHOBM Teopili €JIEKTPUYHUX KUI Ta €JIEKTPOMArHiTHOro IMOJs, OCHOBHU
MaTepialio3HaBCTBA TPOBIIHUKOBUX, I30JSMIHHUX Ta MAarHITHAX MaTepiajiB, TEOpil0 eNeKTPHYHMX
MalllMH, a TaKOXX OCHOBHI BIJJOMOCTI MpO €JIEeKTPUYHI amapaTd Ta EJNEeKTPUYHUHA TPaHCHOpT, iX
MPU3HAYCHHS! Ta OCOOJHMBOCTI 3aCTOCYBAaHHS, TEXHOJOTII0 BHPOOHHWIITBA, OCOOIMBOCTI BHUIPOOYBaHb,
eKCIUTyaTallii Ta JIarHOCTHKH IeKTPUYHUX MAaIIHNH 1 TpaHc(hopMaTopiB.

éMimu’. BUKOHYBATH PO3paXyHKH, [TOB’sI3aH1 3 JIIHIMHUMH Ta HEJIHIMHUME KOJIAMHU MTOCTIHHOTO
Ta 3MIHHOTO CTPyMY, BUKOHYBaTH PO3paxyHKH, IOB’sI3aHi 3 €JEKTPUYHUMHU Ta MAarHITHUMHU HOJSIMH,
O0MpaTH eIEKTPOTEXHIYHI MaTepiayiv JJsl KOHCTPYKIIN eNeKTPUYHUX MAIIMH, alapariB Ta eJIEMEHTIB
€JIEKTPUYHOI'0 TPAHCIOPTY, @ TaKoXK OOMpaTH BIANOBIAHI E€NEKTPUYHI MAIIMHM M amapatu Ajis
PI3HOMAaHITHHUX €JIEKTPOTEXHIYHUX KOMILIEKCIB.

Berynne gaxoBe BUnpoOyBaHHs BKIIIOYA€ 3MICT HABYAJIbHUX JUCLUILTIH:
TeopeTnuHi OCHOBU €JIEKTPOTEXHIKU
EnextpoTexHiuHi MaTepiany;
OcHOBM METpOJIOTii Ta €IEKTPUUHUX BUMIPIOBaHb;
Enextpuuni anaparu;
Pyxomuii cknan eneKTpoTpaHCcopTy;
OCHOBU €NeKTPUYHOI TSTH;
TsiroBi miACTaHINT Ta KOHTAKTHI MEPEXKI;
MogentoBaHHS eNeKTPOMEXaHIUHUX CHCTEM;
TexHouoris eneKTpOMaIIMHOOYyBaHHS;
0. EnextpuuHi MalvHu;
11. KoHCTpyroBaHHS €JIEKTPUYHUX MAIINH;
12. TenuoBi, riipaBiivyHi Ta a€pOJMHAMIYHI IPOLECH B IEKTPUYHUX MAallIMHAX;
13. Ekcruryararis Ta peMOHT €JIEKTPUYHUX MAIIWH;

BoOooNooa~LONE

Oprani3ailiss BCTYIIHOTO BHUIPOOOBYBaHHS 3JIHCHIOETHCS BIAMOBIAHO a0 IlonoxkeHHs mpo
npuiiManbHy Komicito HailloHaqbHOrO TEXHIYHOTO YHIBEPCUTETY «XapKIBCbKUN MMOJITEXHIYHUN
THCTUTYT».

3MICT [TPOI'PAMU
1. TEOPETUYHI OCHOBU EJIEKTPOTEXHIKN
1.1. Teopist JiHIHHUX eJIEKTPUYHHUX KiJl HOCTIHHOIO CTPYMY
EnextpuyHni xona noctiiHoro ctpymy. OCHOBHI HOHATTS Ta BU3HaYeHHs. 3akoH Oma. [IpaBuio
posnoainenns. 3akoHu Kipxroga. Po3paxyHOK MpOCTHX €IeKTpUYHUX Kijd. EHepris Ta MOTYXHICTb.
Jlxepena eHeprii. EkBiBaJeHTHI NepeTBOPEHHs JKepen Hampyru ta ctpyMy. IlocnigoBHe 3’enHaHHS
okepen. BupoOmroBana, O0OMiHHA, CIOXHBaHa, BHUTpau€Ha eHepris (MOTYXHICTh). bamanc
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NOTY)KHOCTeH. Po3paxyHOK CKJIQAHHUX KiJ TOCTIHOrO cTpymy MetoaoMm piBHsSHb Kipxroga Ta
METOAOM KOHTYpHUX cTpyMiB. [IpuHuun Ta MeTox HakiagaHHsA. Meron B3aeMHOCTi. MeToa By3JI0BHX
noteHmianiB. Teopema KOMIIEHcalii Ta METOJ €KBiBaJeHTHOro reHepartopa. llepemaua eneprii Bifg
AKTMBHOTO JIBOIIOJIFOCHUKA 10 macuBHOro. Koedimient xkopucuHoi aii (KK) nepenaui. ExBiBasieHTHI
MIEPETBOPEHHS B €JICKTPUYHUX KOJaxX (TPUKYTHUK-3IpKa, 31pKa-TPUKYTHHUK, KUJIbKA HapaJIeIbHUX T1I0K
— OJIHA €KBIBAJICHTHA).

1.2. Teopist JiHIHHNX eJIEKTPUYHHUX KiJl 3MiHHOI0 CTPyMY

Enextpuuni koma 3MiHHOro crpyMy. OCHOBHI HOHATTS Ta BHU3HAUCHHS. IHIYKTHUBHICTB.
€wMHicTh. [ToBHUH, aKTUBHUI 1 peakTHBHUM onopu. [[itoue Ta cepellHe 3HAUEHHS CTPYMIB Ta HAMPYTH.
300pakeHHsT TapMOHIMHUX (YHKIIH dYacy 3 JOMOMOIOK OOEpTOBUX BEKTOPiB. PiBHSIHHS
€JIEMEHTApPHOTO KOJa 31 30CepeKeHUMHU MapaMeTpaMu. 3akoH Oma Ui Kojla TApMOHIHHOTO CTPyMY.
Bekropna miarpama. 3akon Oma mist R, R-L, C, R-C 1 R-L-C enemenTapuaux kij. TpUKyTHHKH OTMOPIB
Ta npoBigHocTi. [locninoBHe Ta mapanensHe 3’€JHAHHSA Y KOJIi rapMOHiiHOTO cTpymy. KomruiekcHuit
METOJ, PO3paxyHKy KUI CHHYCOINaJIbHOIO CTPyMY: 3arajbHI IOHATTS Ta BU3HadyeHHsA. KomriekcHi
oropu Ta mpoBigHOocTi. 3akoHu Oma Ta Kipxroda B komruiekcHiit Gpopmi. Po3paxyHOK eNeKTprUIHOTO
KoJa B KOMIUIEKCHIH ¢opMi. [TOTyXKHICTh y KOJi rapMOHIHHOTO CTpyMy. AKTUBHUHN Ta pEeaKTUBHUN
nporecu. TpUKYTHHUKM TOTYy)XHOCTeH. KomruiekcHe 300pakeHHS TOBHOI MOTYXHOCTi. bananc
notyxHocteil. PezoHaHc y koii rapMoHiiHOro cTpyMy. Pezonanc Hanpyru. YacTOTHI XapaKTepUCTUKU
Ta pe30HaHCHI KpuBi. Pe3oHanc crpymiB. OCOOIMBOCTI PE30HAHCY TPH BIJICYTHOCTI aKTUBHOTO OTIOPY.
EnexTpuyHi Kona 3 MarHiTHUM 3B’SI3KOM. 3aKOH €JIGKTPOMArHiTHOI 1HAYyKIii. B3aeMOIHIyKTUBHICTD.
[TocnimoBHe Ta mapasnenbHe 3’€IHAHHS HAYKTHBHO 3B’S3aHUX €JIEMEHTIB. YCYHEHHS 1HIYKTHBHHX
3B’SI3KIB MDK elleMeHTamMH (MeToJ| 1HIYKTHUBHOI po3B’si3ku). TpancdopmaTop 06e3 (hepoMarHiTHOro
ocepJis, Horo piBHSHHS, BEKTOpHA Jiarpama, cxema 3amMilieHHs. HerapMmoHiiiHI Hampyru Ta CTpyMH.
I"apmoniuni cknanoBi pany Oyp’e. Jlirodi 3HaYeHHS HECUHYCOITHUX CTpyMiB Ta Hampyr. [loTyxHicTh
y KoJlaX HErapMOHIHHOTO cTpyMy. Po3paxyHOK Kii HerapMoOHIHHOTO cTpyMy. Bruime mapamerpis koina
Ha QopMmy crpymy Ta Hanpyru. [loHATTs mnpo OUTTS Ta MOAYJIbOBaHI KOJMBaHHA. Teopis
YOTUPUINOIIOCHUKIB. BuH3HAueHHS TMEepBMHHUX NIapaMeTpiB Ta MapaMeTpiB CXEM 3aMillleHHs
YOTUPUIIOIIOCHUKIB. [IOBTOPHI MapaMeTpu YOTUPHUIIONIOCHUKIB. PIBHAHHS B rinepOoIiuHuX (PYHKIISIX.
JlaHIIFOTOBI CXEMHU Ta YAaCTOTHI €JEKTPUYH1 (IIbTPH (3arajbHi IOHATTS).

1.3. Tpuda3sni erexTpu4Hi K0JI1a i MArHITHI KO/

BnactuBocri OaratodasHux cucrem. IlpuHnun pobotH 3-x (Ga3zHOro CHHXPOHHOTO
reseparopa. 3’eiHaHHs (a3 31pKoro Ta TpUKYTHUKOM. JIiHiiHI i (a3Hi Hanpyru reHepaTopa (MUTTEBI
3HAuYeHHS, KOMIUIEKCHa (opMma 3amucy). Po3paxyHok cumeTpuyHuX Tpu(azHHUX KUl MpH 3’ €IHAHHI
31pKOI0 Ta TPUKYTHUKOM (3 ypaxyBaHHsSM ONOpiB JiHIHA i 0e3) . BektopHa niarpama. Po3paxyHok
HECUMETPUYHUX TpUaA3HUX KUT MpH 3 €IHAHHI 3IPKOI0 Ta TPUKYTHUKOM. BekropHa mniarpama.
[TotyxHicTb Ta ii BUMiptoBaHHs. IloTyXHicTh Tpuda3HOro Kojia i HaBaHTaxkeHHs. KpaifHi Bumagku
HecuMerpii 3-x (asHux Kin. OGeproBe MarHiTHe moie, Moro piBHAHHS. MeTOX CHMETPHUHHX
CKJIaJIOBUX (OCHOBHI MTOJIOXKEHHS).

Hemniniitni enextpuyni kona. ['padoananiTnyHmil po3paxyHoK MpocTux Kit. MeTos 1BOX By3JiB
Ta €KBIBAJIGHTHOT'O IeHepaTopa.

MarniTHi  Koja  MOCTIHHOTO  MAarHiTHOrO  MOTOKY. 3aKOHH  TIOBHOTO  CTpyMy
1 Oe3nepepBHICTh MarHiTHOro Mmotoky. 3akoHun Owma i1 Kipxroda mis marHiTHuX Kijn. Po3paxyHok
Mar"iTHUX K1 (HEpO3raly)XeHHX Ta posrainyxeHux). [Ipsma Ta 3BOpoTHa 3ajadi pO3paxyHKY
MAarHiTHUX Kij. PO3paxyHOK MarHiTHUX KiJI 3 HOCTIHHUMHU MarHiTamH.

MarsiTHi KoJia 3MIHHOTO MarHiTHOTO MOTOKY. 3aKOH eJIEKTpPOMAarHiTHoi iHAyKuii. Brpatu Ha
ricrepes3uc Ta BUXpOBi CTPYMHU.

PeakTuBHa KOTymiKa 31 craieBuMm ocepiasiM. @opma ctpymy. PiBHsHHA. Cxema 3aMillIeHHS.
Bekropha niarpama. Po3paxyHok.

Tpanchopmarop 31 crameBuM ocepasMm. PiBHsHHA. Cxema 3aminieHHs. BektopHa giarpama.
Bu3HauyeHHs mapaMeTpiB CXeMH 3aMillleHHs 0 J0ciaM HepoOOoYOoro X0y Ta KOPOTKOI'O 3aMUKaHHSI.
Po3paxyHOK HOMIHAJIBHOTO peXUMY poOOTH TpaHChopMaTopa.

1.4. Ilepexigni npouecu B JiHIHHHUX eJEKTPUYHHUX KOJIAX.
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OcHOBHI BU3HAUEHHS Ta MOHATTA. 3akoHM KomyTauii. Kmacuuynwii meton. IlpumycoBa Ta
BUIbHI ckiazoBi. IlepeximHi mporecu y Komax 3 OJHMM HakonmudyBaduem eHeprii. Crama dacy.
[epexinui mponecu y xoii R-L npu nocTiiiniii Ta rapMoHiiiHii Hanpy3i mkepena. Ilepexigai npouecu
y koni R-C mpu mocTifiHii Ta rapMoHIMHINA Hampy3i mkepen. Crana yacy po3raiay’KeHOro KoJja.
[epexinui mporecu B Kojax 3 JIBOMa HaKONMMUYyBauamMu eHeprii. Po3psn koHIeHcaTopa Ha aKTHBHO-
IHIyKTUBHE HaBaHTa)XEHHS (arepioAMYHHMN Ta KOJWBaIbHUN mporecu). Bmukanas kona R-L-C Ha
MOCTIHY HaNpyTry (anepiogAnyHUi Ta KOJUBAIBHUHA MPOIECH).

OnepatopHuil METOA pO3paxyHKy nepexifHux mporeciB. OCHOBHI TEOpeMH Ta IIpaBHIIA.
OmnepartopHi 300paxkenHst mpoctux QyHKUiA. 3akoH Oma B omepatopHiii ¢popmi. 3akonu Kipxroda B
oneparopHi i ¢popmi. DiktusHi EPC.

1.5. Enexkrpocrarnyse moJie

Enextpomarnithe mone sk BuA wmarepii. PiBHsHHs MakcBemna.  ®i3uyHa  CyTb.
Enexrpocrarnyne none. OCHOBHI BU3HAUEHHS.

[Tone 3apsniB, po3noaiieHHX Mo 00’eMy, riommuHi, JiHii. Teopema ['aycca. Tpere piBHSHHSA
MaxcBemra. [Tose 3apspKeHOro MPOBITHUKA Ta JICIIEKTPUIHOT KYJIL.

Hanpyra, EPC, notenmian, ymoBu noteHuiansHocTi. [loTeHmian momns 3apsaiB, po3MnoALIEHUX
o 00’eMy, tutomuHi, JiHil. ['pagienT motenuiany. ExBinorenmiiiHi moBepxHi. PiBHAHHS myaccoHa Ta
Jlamaca.

['pannuni ymoBu. Ilonme Ta Mexu NMpOBiIHUKA Ta JieNeKTpHKa. EjxekTpocraTwyHa iHIYKIIis.
[Tone nBompoBigHUKOBOI JiHIl. EnexTpudni Bici MpOBITHUKIB. MeETON A3EpKaIbHUX BiT0OpaXKEHb.
€MHICTB.

€MHICTB ABOMPOBIIHOI JTiHI1, KaOeo 1 III0CKOro KOHACH CaTopa.

Enepria enexrpuynoro nosst. CramioHapHe enekTpuyHe mosie. 3akoH Oma y nudepeHmiiHii
dhopwmi.

1.5. MarniTHe moJie nocTiiiHUX CTPyMiB

CranionapHe marHiTHe nosie. OcHOBHI BH3HaueHHs. 3akoH bio-CaBapa Ta 3akOH IOBHOTO
ctpymy. Ilepiie piBHsHHS MakcBenna.

3aKOH HeNepepBHOCTI MarHITHOTO MOTOKY. YeTBepTe piBHAHHSA MakcBea.

MarsiTHe 1noje Kpyrjioro npoBiAHMKA, ABOIPOBIIHOI JiHII, Ka0en0, TOPOiJalnbHOI KOTYILIKH.
Mertoa n3epkaibHUX BiI0OpakeHb.

3aKOH €JEeKTPOMAarHiTHOl I1HAYKWii Ta Jpyre piBHAHHA MakcBemia. I[HAYKTHBHICTH Ta
B3a€MOIHIYKTUBHICTD.

Enepris Ta cuiam y eeKTpoMarHiTHOMY MOJi.

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

KBasicramionapue  MarHiTHe 1moje. PiBHAHHS  MakcBemna.  Y3aragbHeHMH — 3aKOH
enekTpomarHiTHol 1HAyKii. EPC Ta cuma, [iroui Ha OPOBIIHUKM EJNEKTPUYHOI MaluMHHU. Pyx
MPOBIJHUKA Y MATHITHOMY ITOJII.

1.6. 3minHe ejieKTpOMArHiTHe moJje

3MiHHE elekTpoMarHithe nose. PiBHsuHs Makcsemna. Teopema Ymosa-IloiinTinra. [lepenaua
eHeprii mo 2-X MpoBiAHIN JNiHIi 3 ToukH 30py Teopemu YmoBa-IloitHTiHra. [ToTok enekTpoMarHiTHOL
eHeprii y KoakciaabHOMY Kadeli.

PiBusinns [lyaccona it Jlammaca. [IpoBigHHK 31 CTpyMOM.

[Tnacka enexkTpoMarHiTHa XBWIA Yy JIENEeKTPUYHOMY Ta TPOBITHOMY  CEPEJOBHUIII.
[ToBepxHeBuil edexT.

PiBusnHs MakcBesuia. @i3MyHUM CMHUCT Ta MaTeMaTHYHE TpakTyBaHHS rot, div, grad.

2. EJIEKTPOTEXHIYHI MATEPIAJIN

Bynosa tBepaux tin. Kpucraniuna crpykrypa TBepaux Ti. [Ipocta Mosenb eHepreTHYHHUX 30H.
Hienexktpuku. Enextpuuni BaacTuBocTi AienekTpukis. [lonspusaiis aienexktpukis. Buau nonspuzanii.
JlienekTpuyHa MPOHUKHICTh. ENeKTponpoBiHICTh AienekTpukiB. Di3uyHa CyTh €JIEKTPONPOBITHOCTI
nienektpukiB. [loBepxHeBa 1 00’€MHa €JIEKTPOIpPOBIAHICTh. BrumB pi3Hux ¢dakTtopiB Ha
eNIeKTpOonpoBiAHiCcT. JlienexkTpuyni Brpatu. Pi3uvHa CyTh JieNEeKTPUYHHUX BTpar. EJexTpoTexHiuyHa
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MOJIeJIb JIieJIeKTpUKa 3 BTpataMu. Tumnu aienekTpuyHux BTpat. [Ipobiit gienextpuka. Bunu npoboro i
ix ¢i3uyHa cyTh. B mumB pizHHX (Qi3MYHUX (aKTOPIB HA CICKTPUYHY MIIHICTH JieNeKTpuKiB. Dizuko-
MeXaHI4HI BIAaCTHBOCTI AienekTpukiB. Kiacudikaris gienexrpukis. Heopraniudi TBepi Ai€IEKTPUKH.
Cmoma. Keapu. Kepamika. Ckino 1 cutamu. Cersero- 1 I’€30€JIEKTPUKH. 3arajibHi BiIOMOCTI MPO
nonmimepu. Cmonu. Ilnmactmacu. Jlakm 1 kommaynmu. Pinki kpucramu. [IpoBigHHKOBI Matepianu.
®dizuyHa TpHpoAa eIeKTponpoBimHOCTI. OCHOBHI €JIEKTPUYHI BJIACTHBOCTI MPOBIIHUKIB. Brume
TEMIIEpaTypu, JOMIIIOK, Ae(eKTiB CTPYKTypu Ha NHUTOMHHA oOmip MNpoBiAHHUKIB. Enekrpuuni
BJIACTUBOCTI MeTalieBuX IUIBOK. Kiacudikariis mpoBiTHUKOBUX MaTepiaiiB. MaTepiaii 3 BHCOKOIO
MPOBIAHICTIO: MiJlb, aJTIOMiHIH, 30510TO, cpibio. bimeranu. CrutaBu Bucokoro omnopy. Marepianu amns
3pa3KkoBUX OMNOpiB 1 BUMIpHUX npuianie. CmnaBu [uig  TepMmomnap. TyromiaBki MaTepiau.
HanampoBiguuku. MarniTai Matepianu. ®DisuyHa mpupoJa MarHeTH3My. 3arajbHi BiJOMOCTI PO
MarHiTHI BJacTUBOCTI MatepianiB. Kiacudikaiis MarHiTHEX MaTepiaiiB 1 00JiacTi iX 3aCTOCYBaHHS.
MarniToM’siki Martepiajii, iX OCHOBHI XapaKTepUCTHKH. HU3bKOYACTOTHI Mar"iTom’sKi MaTepiau.
MarniToM’siki  MaTepiaJid  CHEIliaJbHOTO TpPHU3HAYEHHSA. BHCOKOYACTOTHI MarHiTHI Marepiai:
MAarHiTOMIENEeKTPUKH, MarHiToM siki  ¢epuru. HamiBnpoBigaukoBi Matepianmu.  Kiacudikaris
HaMBIPOBIIHUKOBUX MartepiamiB. 30HHAa CTPYKTypa HamiBOPOBIAHUKIB. BracHi 1 JOMIIIKOBI
HamiBOpoBigHukU. JloHopu 1 aknentopu. OCHOBHI 1 HEOCHOBHI Hocii 3apsiny. Ilpomecn renepartii i
pekoMOiHalii HOCIiB.

3. OCHOBUM METPOJIOI'Ii TA EJIEKTPUUHUX BUMIPIOBAHb

3arajpHi NMUTAaHHS BUMIPIOBaHb E€JIEKTPUYHUX BeJWYMH. OCHOBHI NUTAaHHSA Ta BU3HAYEHHS.
OcHoBHi nutanHs ceprudikamii. Knacudikamis Ta OCHOBHI XapakTepUCTHKH 3ac00iB BUMIPIOBAILHOT
TexHiku. Kiacu TouHoCTi 3ac00iB BUMiproBanbHOI TexHiku. Kiacudikaiiis moxubok. MeTtoau OILiHKA
MOXMOOK MPSAMHUX Ta OMOCEPEIKOBAHNX BUMIPIOBAHb.

Marnitoenektpuyni  npunand. KoHCTpykiiss Ta Teopis poOoTu. PiBHSHHSA — HIKaiH.
MarHiToeNeKTpUYHI aMIepMeTpy Ta BOJIbTMETpH. OMMETpH 3 TMOCIIZOBHOI Ta MapaleilbHOIO
cxemamu. Jloromerpu. Cxema OMMETpY Ha OCHOBI JioromeTrpy. Merommerpu. MarHiToenekTpuuHi
BHUMIPIOBAJIbHI IPUJIA/IM 3 IEPETBOPIOBAYAMU: BUIIPSIMHI aMIIEPMETPH Ta BOJIBTMETPH.

TepMoenekTpuuHi IpuIaIn.

EnexrpomarnitHi npunaau. KoHcTpykuis Ta npuHOun [ii. PIBHAHHSA mKanu. AMOepMeTpH 1
BOJIbTMETPH. 3aXUCT BiJ] 30BHIIIHIX MarHiTHUX TOJIB.

Enexrponnnamiuni npunaau. KoHCTpyKIis Ta NpuHIMN J11i. AMOEpMETPH Ta BOJIBTMETPH.

Enextpoannamiuni BarmMeTpu. CxeMH BKIIOUEHHs. BUMiproBaHHs MOTY)XHOCTI y TpH(azHOMY
JIAHIIO31.

[HAYKIIHHAN TIYHIBHUK €IeKTPUYHOT €Heprii 3MIHHOTO CTPYMY.

BumiproBanbHi TpaHcpopMaTopu CTpyMy Ta HalpyTH.

[Tudposi 3acobu BumiproBaHHs. OcHOBHI MOHATTA. Jloriuni enementu. Tpurepu. Lludposuii
JacToTOMIip. BumiproBaHHS 4acTOTH, NIEPi0/y, CIIBBITHOIIEHHS 4acTOT.

Enextponnuii ocrunorpad. Ipunnun aii. CtpykrypHa cxema. BumiproBaHHs 3a JOIOMOTOO
€JIEKTPOHHOTO ociuiorpada.

OpuHapHi MocTH nocTiiHoro ctpymy. Cxema. [Ipunnun nii. IToxuGku BUMiprOBaHHS.

4. EJIEKTPUYHI ATIAPATHU

4.1. ®yHKuii, yacTUHYN Ta Kaacudikamisa eJJeKTPUYHUX anapaTiB

KnrouoBi 0coOIMBOCTI MIXKHAPOJHOI TEPMIHOJIOTII IOJO €NEeKTPUYHMUX amnapariB. DyHKIIT
eJIeKTpUYHMX amapariB. OCHOBHI YaCTUHH EJEKTPUYHUX arapariB: Kosa (TOJIOBHE, JOMOMIXKHE, KOJIO
KepyBaHHS, TOJIIOC Ta TOPT, KOHTAKTH, IYroracHi CHCTEMH, TEPMiHaIH, aKTyaTOPH, y3arajibHEeHa
CTpyKTypa noirocy. TeHaeHii puHKy Ta Kinacugikallis eTeKTpPUYHHUX araparis.
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4.2. EnexTpu4yHa anaparypa Ta 0e3neyHe BUKOPUCTAHHS eJ1eKTPUYHOI eHeprii

Enexrpobe3neka: cuctema 3aXUCTy BiJ 3ryOHOI A1i eeKTpUYHOI eHeprii. 3aXUCHe y3eMJIeHHS Ta
POJIb 3aXMCHUX ENEKTPUYHHUX arapaTiB y CHCTEMax 3axXHCHOTO y3eMJICHHs. 3aXMCHI BJIACTHBOCTI Ta
3aXMILEHICTh eJIEKTPUYHOI anaparis.

4.3. Bumoru 10 eJleKTpHYHHX anapartiB. YMoBHU po0oTu. I[lo3HayeHHsI Ta MapKYBaHHS

Bumoru no enektpuunux anaparis. Kiacudikaris Bumor. Bumoru momo 6e3neqHocTi. 3araibHi
eKcIuTyaraniiini Bumoru. HopmaineHi Ta HeHOpMaibHiI yMOBH poOoTH. CTpyMH KOPOTKHX 3aMHKaHb y
KOJIax 3 eJIeKTpUYHMMHU amaparamu. HarpiBaHHs eNeKTpUYHMX amapaTiB y HOPMaJbHUX YMOBax
pobotu. HarpiBaHHs CTpyMONpOBOIB IMpH KOPOTKHX 3aMHKaHHAX. I[HTerpamu Jxoyns amaparis
3axucty. [lo3HaueHHs Ta MapKyBaHHS €JEKTPUYHMX araparib.

4.3. EnexTpomexaniuna anaparypa. [lIpu3HauyeHHs Ta 3aCTOCYBaHHA

Enexmpomexaniuni komymauiiini anapamu Huzbkoi nanpyzu. 3anoOixHuku. Komyrariiiai
armapaTty 3 py4yHUM KepyBaHHSM. BinMukadi mpoMUCIIOBOTO MpU3HAYeHHs. Biqmukadi mist moOyToBHX
Ta aHAJOTIYHUX EJIEKTPOYCTAaHOBOK. BinMukadui, kepoBaHi pi3HHMLEBUMH cTpymamu. KoHTakTopu Ta
nmyckayi. Amaparu Kin kepyBanHs. EnexktpomarnitHi pene. [IpoMuciioBi 3’enHyBaui Ta 3’€IHYBaJbHI
npuctpoi. Bumukaui Ta 3’e1HyBayi 1oOyTOBOr0 3aCTOCYBaHHS

Enexmpomexaniuni komymauiiini anapamu cepeonvoi nanpyzu. Binmukadi. Po3’eqnyBadi Ta
nepeMukadi ysemieHHs. Bumukaui-po3’eanyBaui. 3anoOikHuku. KomOiHarii i3 3amoOiKHHUKaMH.
KonTakTopu.

Enexkmpomexaniuni komymauiinni anapamu eucokoi nanpyzu. Binmukaui. Po3’eanyBadi Ta
nepeMuKaydi y3eMICHHS.

Komnnexmui npucmpoi ma cymixycue oonaonanus. Po3noinbHi NpuCTpoi HU3BKOI HAMPYTH.
Po3noxineni npuctpoi cepennpoi Hampyru. Po3mominbHi mpucTpoi BHCOKOi Hampyru. [lomomikHe
o0J1aJHaHHS KOMILJICKTHUX IPUCTPOIB

5. PYXOMU M CKJIAJ] EJJEKTPOTPAHCIIOPTY

OcHOBH1 XapakTepucTuku enekrpopyxomoro ckiany (E-PC) iioro ynamryBanus. E-PC
noctiiHoro ctpymy. [lpunmunu nmii E-PC. Knacudikamis E-PC. Mexaniuni yactunu E-PC ta ix
B3a€MO/JIiSl 3 €NEKTPUYHUMHU YacTHHaMu. CTpyMmomnpuiimMaui pyxoMoro ckiaay. EnekTpuuHi amapatu
3aXUCTY B1Jl IEpeHanpyr KOHTakTHOI Mepexi. Tsarosi neurynu E-PC. Bumorn, KoHCTpyKIIist B3aeMois
3 enektpoobiagHanHaM. E-PC noctiiiHoro ctpymy. CxeMu CUIIOBOTO enekTpoobiaaHaHHs. Enementu
TATOBOTO €JIEKTPONpHBOAYy. CHCTEMHU KEpyBaHHS.

E-PC 3minHoro crpymy. Cuctemu kepyBanus E-PC. Tsrosi tpancopmaropu E-PC. OcHoBHi
XapaKTEePUCTUKU, YJAINITYBAaHHSA, BUMOTH Ta B3aeMoJlis 3 enekTpooOsnanHanHsMm. E-PC 3miHHOTO
cTpyMy. CxemMM CHIJIOBOTO eneKkTpooOnagHaHHsA. EnemeHTH TsAroBoro enekrpomnpusoay. Cucremu
KepyBaHHSI.

Cucremu kepyBanHs E-PC. OcHoBHI nonoxeHHsa. CucTeMH eleKTpuuHoro raabmyBaHHs E-PC
Ta foro obyagHaHHS.

6. OCHOBU EJIEKTPUYHOI TATU

OcHoBu Teopii Taru. [loctaHoBka 3a1aul Mo kepyemMoMy pyci noizna. Pexumu pyxy noizzga.
OcHOBHI 3aJ1aui TATOBUX po3paxyHKiB. OCHOBHE piBHSHHS pyXy noizna. KoeddimieHt inepii yactun
mo obepratoThesi. OcHOBHMM 3akoH Tiru. Cunm airodi Ha noTsar. OOepraioyiii MOMEHT TATOBHX
JIBUTYHIB, BHYTPIIIIHI Ta 30BHIIIHI CHJIM. MeXaHi3M YTBOPEHHS CHJIM TSTHU 1 HOCTYIIOBOTO PyXY MOi3/a.
XapakTepUCTUKU CHEeMHUX cuil npu Tsaru. Cumm B3aeMomii Kojeca Ta peWKH y MICTI KOHTakKTy.
Ilepepo3monia cuil y MICTI KOHTAKTY IiJ] BIULINBOM 00€pTal040ro MOMEHTY TATOBUX JIBUT'YHIB. 3aX011
o nojinmieHHto cuenuux Biactusoctedl E-PC. Tsarosi xapaktepuctuku E-PC. OcobauBoCTI TATOBUX
BJIACTUBOCTEH eneKkTpoBo3iB. CHila TATM €NeKTpOBO3a MO cleruieHHI0. OOMEeXeHHS CHUJIM TIru
EIIEKTPOBO3a 10 TATOBHM EIIEKTPOABHTYHaM. EJEKTpOMexaHiuHI XapaKTepPHCTHUKH  TATOBHUX
eJIEKTPOABUIYHIB. ENeKTpoMexaHiuH1 XapaKTepUCTUKU eNEeKTPOBO3iB. PeryntoBaHHs MBUIKOCTI PyXy
E-PC. Omip pyxy noizaga. OCHOBHI MOHATTS Ta Kiacuikallis cHI onopy pyxy mnoizzna. OcCHOBHOI omip
pyxy E-PC. Honatkogiit onip pyxy E-PC. 3axoau no 3menmenHto cun omnopy pyxy E-PC. I'anbmoBi
cunmn E-PC. Mexanizm ctBopenHs rainpmoBoi crii E-PC. ["aneMoBa cuma ipu 11ii raabMOBUX KOJIOJIOK.
Cuita HaTHUCHEHHS TaIbMOBHUX KOJIOHOK. ['aibMoBa cwiia moi3na. ['ansMoBi cucremu moizza. I'aabmoBa
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CHJIa TP eNEKTPUYHOMY TajabMyBaHHi. [IprBeeHHs ralbMOBHX HapaMeTpiB K pO3paxyHKOBOMY BHILY.
. MeToauka po3paxyHKy raibMOBHX 3ajau.

TeopeTuuHi OCHOBH METOIB PO3paxyHKy pyXy moizna. AHamituuHi meroau . Komm rotepHi
pO3paxyHKH pyxy mnoizniB. Enepretnka Ttsru mnoi3giB. EHepreTuuni BUTpaTH Ha pyX IMOI3/iB.
MeTtonuku po3paxyHKy BUTpar enekrpoeneprii E-PC. 3axoau mo 3MEHIIICHHIO eHEPTeTUYHUX BUTPAT.
HarpiBaHHs TATOBUX €JIEKTPUYHUX MaIIuH eynekTponpusoay E-PC.

7. TATOBI IIACTAHLIIT TA KOHTAKTHI MEPEXI

[IpoBoaM KOHTaKTHOI Mepeki. XapaKTepUCTHKa MPOBOJIB 1 KOHTAKTHOI peiku. Marepianu
MPOBOJIIB KOHTAKTHOI pelku ixHI BiacTuBocTi. HaBaHTakeHHS Ha NPOBOJM KOHTAKTHOI MEpEexi.
HapantaxkenHs Bim oco0nuBOi Baru. BiTpoBi 1 okeneai HaBaHTa)XE€HHS Ha IMPOBOJU KOHTAKTHOI
Mepeki. KoHTakTHI miBicku. 3aCTOCYBaHHS KOHTAaKTHUX IIBICOK Ha 3aTI3HUIX, IS MICBKOTO 1
MIPOMHUCJIOBOTO TPAHCIOPTY. 3arajbHi BHUMOTM JI0 KOHTAKTHHX IIABICOK 10 3a0e3MeueHHIo
0e3nepebiiitHoro crpymo3HiMaHHs. Po3BUTOK 1 Kimacuikaiis JIaHIIOroBUX MiABicCOK. Criocobu
MiJIBIIIYBaHHS. KOHTAaKTHOT'O TPOBOAY /O Hecydoro Tpoca. Harsr mpoBojiB B aHKEpHIM AUISHII.
[Ipuctpoi, mo minTpumyoTs Ta ¢ikcyloTh. ®Pikcatopu Ta ymoBH iX pobotu. I[IpusHadenHs,
knacudikailis Ta KOHCTPYKIIiS KOHCOJEH, KPOHIUTEHHIB, JKOPCTKUX Ta THYYKHUX morepeunH. Omnopu
KoHTakTHOT Mepexi. Knmacudikamist omop. [ToHATTS mpo po3paxyHOK OIMOp MO T'PaHUIHOMY CTaHy.
[Tin6ip omop mo 3ruHaroYoMy MOMEHTY. Po3paxyHok omop. 3aco0u KpirieHHS OMop B IPYHTi, yMOBU
pobotu GyHaaMeHTiB. BiTpoBe BiAXWIEHHS MPOBOAIB, BU3HAUEHHS JOIYCTUMOI JOBXXHUHHU TPOJIBOTY.
Po3paxyHOK KOHTaKTHHX MiJBICOK. PO3paxyHOK MpOCTOi KOHTaKTHOI MiABICKU. Po3paxyHOK pecopHOl
HaIiBKOMIIEHCOBAHO1 KOHTAKTHOI Ii/IBICKH.

CrpymonpuiiMaui. CTaTMUHUM MigTM KOHTaKTHOIO IHPOBOJY IiA [Ji€I0 HATUCKAHHS
crpymonpuiimaya. CtpyMmo3HiMaHHS. Tumm crpymonpuiimMadiB i ix ycrarkyBanHs. Cratuysi i
JUHAMIYHI XapaKTePUCTUKH CTpyMoIpuiiMauiB. 3araibHi BiIOMOCTI O TSITOBUX IiJCTAHIIisIX.
CTpyKTypHI CXE€MH TITOBHX IMiJCTAHIIH 3MIHHOTO 1 TOCTIHHOTO CTpyMy. CXeMu 30BHIIIHBOTO
€JIEKTPOIIOCTAYaHHS 1 TUIH TATOBUX MIJCTAHIIIM MOCTIHHOTO 1 3MIHHOTO CTpyMy. EHepromocrayaHHs
TYNMUKOBUX JUISHOK 1 KOPOTKUX CITOJNYYHHX JIIHIA MK ICHYIOUHMMH Marictpaismu. TpaHcopmaropu
TATOBUX MIJCTAHIIN, €JeMEHTH KOHCTpyKIiil. PerymoBanHs Hanpyru. HomiHambHa NOTYXHICTB 1
HaBaHTaXyBaJbHA 3JaTHICTH TpaHchopmaTopiB. HamiBnpoBimHWKOBI  BHmpsMIsAdi.  3araibHi
BijoMocTi. KOpoTKi 3aMUKaHHS B €IEKTPUYHUX Mepexax. Buan 3aMukaHb B €JIEKTPUUYHUX Mepexax.
Kopotki 3amukanns. OgHodaszHe K.3. y MEPExi 13 3a3eMIIeH0I0 HeTpamo. OnHodasHe K.3. y Mepexi 3
13051b0BaHOI0  HelTpamo. OnHodasHe 3aMHUKaHHA B MEpeki 13 3a3eMJICHOI0 HEHTpalo uepes
JyronoramyBadyHuil peakTop. /[BodasHe k.3. y Mepexi 13 3a3eMJIEHOI0 Ta 130JbOBAaHOI0 HEUTPAIIIO.
Tpudazne k.3. y Mepexi 13 3a3eMJIEHOIO 1 130/1bOBaHOIO HeMTpamo. TpboxdasHe K.3. Ha 3eMIlo.
HeBupnaneni 1 Bupaneni k.3. [loHATTS mpo cucteMy HeEOOMEXEHOi MOTY)KHOCTI. 3MiHAa CTPyMY
Tpu(}a3HOTro K.3. MPH >KUBJIEHHI BiJl €IEKTPUYHOI CHCTEMH HEOOMEXEHOI MOTYXKHOCTI. 3MiHa CTPyMYy
Tpua3HOTro K. 3. NPH KUBJICHHI BIJ IeHepaTopa OOMEXKEHOi MOTYXHOCTI. MeTonu po3paxyHKy
CTPYMIB K.3. CUMETpHUHUX K.3. KomyTauiiini enekrpuuHi anapatu. Komyrauiiini anapatu go 1000B.
PyOunpHuKM, BUMUKadi, 3aMOOKHUKM, MArHiTHI myckadi, [Ipu3HaueHHs, MO3HA4YCHHS, €JICKTPUYHA
cxema. Komyramiiini amaparu monax 1000 B. BucokoBoibTHI BUMHKaui (MacisiHi, MOBITpPSHI,
HAaBaHTA)XCHHsI, BAaKyyMHI, €JerasoBi, eJeKTpoMarHiTHi). [Ipu3HadyeHHs, BUMOrH, Kilacu]ikalis,
OCHOBHI MapaMeTpu 1 mo3HaueHHs. [IpUBOAM BHCOKOBOJIBTHHX BUMHKauiB. [3omsropu. 3araibHi
BIIOMOCTI, Kiacudikaiisi, Mmo3HadeHHs, npusHaueHHs. [lluam Ta kaleni. 3arampHi BIAOMOCTI,
knacudikaiisi, MO3HAYCHHS, NpPHU3HAUEHHS. 3aralbHi BIJOMOCTI MPO MIBUAKOMAIIOYI BHUMHUKAUl
MOCTIHOTO ~ CTpyMY. HIBunxonmirowi Bumukaui (Ab-2/4, BAB-28, BAB-43, BAB-49).
Tpancdopmaropu Hanpyru. [IpusHauenns, kinacudikailis, OCHOBHI apaMeTpH Ta ro3HauyeHHs. CxeMu
3'eTHAHHS BTOPUHHUX 0OMOTOK TpaHcopmaTopiB Hanpyru. CxemMu po3noIUTIoBaIbHUX IPUCTPOiB 35-
110 kB (220 xB). Cxema OPVY-110 (220 kB) miacranmii. Cxema PY-10 kB, OPY-35 kB miacranmii 10-
35 kB. Cxema OPVY-27,5 kB. Cxema cxeM TATroBo1 MiACTaHli 3MIHHOTO CTpyMYy i cuctemi 2x25 kB.

8. MOAEJIFOBAHHA EJIEKTPOMEXAHIYHUX CUCTEM.

3aranbHi ~ OPUHLMIKA ~ MOJENIOBAaHHS  €JIEKTPOMEXaHIYHUX  CHCTeM.  MOenoBaHHS
CJIEKTPOMEXAHIYHOT CHUCTEeMHM TNEPEeTBOPEHHS  €Heprii JIHIMHOro mepeTrBoproBaya  €HEprii.
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MopenoBaHHSl €JIEKTPOMEXaHIYHOI CHCTEMH TEPeTBOPEHHS CEHEprii IepeTBoproBada €Heprii 3
ypaxyBaHHSIM BIXPOBHX CTPYMiB

3aranpHi NPUHLOUIMN €JIEKTPOMArHiTHOI aHanorii. MoJenioBaHHS TATOBHUX E€JIEKTPOJIBUTYHIB.
[TpuHIMD y3aragbHEHOT eJIEKTPUYHOI MAIlMHU. Y3arajJbHEeHa MaTeMAaTHYHA MOJIEJIb TATOBOTO JIBUT'YHA
MOCTIHHOTO CTpyMy. Y3arajbHeHa MaTeMaTHyHa MOJEIb AaCHHXPOHHOTO TSITOBOIO JBHTYHA.
V3aragbHeHa MareMaTHyHa MOJIENIb CHUHXPOHHOIO TArMOBOIO JBUTYHa. MeToau MOJentoBaHHS
€JIEKTPOMArHiTHOTO TIOJS EJIEKTPOMEXaHIYHHUX IEPEeTBOPIOBAaYiB eHeprii. MeToJ Mar"iTHOro Koa.
Metoa CKiHUEHHHMX eneMeHTIB. [IpMHIMIIN MOJENIOBaHHS HAIiBIPOBIAHUKOBOIO IE€PETBOPIOBAYIB
eHeprii. MojenoBaHHs HAMIBIPOBITHUKOBUX €JIEMEHTIB. MOJETIOBaHHS HAaIiBIIPOBITHUKOBHX
[IEpPEeTBOPIOBAYIB  Hampyru. MojentoBaHHS  HaMIBIPOBIAHUKOBOIO  IEPETBOPIOBAaYa  YacCTOTH.
MopentoBaHHS HaIliBIIPOBITHUKOBUX MPHUCTPOIB TATOBHX ITiICTAHIIIN

MogentoBaHHST  €JIEMEHTIB MEXaHIYHOI CHCTeMHU. 3arajbHi NPUHIUIHA MOJAEIIOBAHHS
MEXaHIYHUX CHCTEeM. MOJENIOBaHHA EKIMaKHOi YacTUHU JIOKOMOTHBY. MOJEIIOBAaHHS TATOBOTO
IIPUBOAY PYXOMOTO CKJIaay.

MoientoBaHHs €IEKTPHYHUX MAIlUH SIK 00’€KTa €JIEKTPOMEXaHIYHOI crucTeMHu. MaTeMaTHaHa
MOJIeJIb y3arajlbHEHOI0 €JIEKTPOMEXaHIYHOro IepeTBoproBadya eHeprii. OCHOBHI NPUMYIIEHHS NpU
JOCIIKCHH] eNIeKTPUYHUX MAIlIWH. Y3arajbHeHa eJeKTpUYHa MallnHa. MaTeMaTuyHe MOACTIOBaHHS
HECUMETPUYHMX EJeKTPUYHHUX MamuH. [IpenctaBieHHss 3MIHHMX BEJIMYMH  Yy3arajJbHEHHUMH
MIPOCTOPOBUMH BEKTOpamMu. MeTo]l mepeTBopeHHs kKoopauHaT. Judepenuiiiti piBHSIHHSI aCHHXPOHHOT
MallMHU. MaTeMaTu4Hi MOJeIl aCUHXPOHHUX MAalIMH Y PI3HUX CHUCTeMax KoopAuHaT MaremaTHuHa
MOJICNIb  y3arajJbHEHOI eJNEeKTPHUYHOI MamuHA. MareMaTHuHa MOJENb YCTAJCHOTO PEeKUMY
ACUHXPOHHOI MalIMHU. PIBHSHHSA Hampyr Ta CTpyMiB AaCMHXPOHHOI MAllMHU. PIBHAHHSA MOMEHTY.
PiBHAHHS Hampyr Ta cTpyMiB TpanchopmaTopa. MaremaTHuHa MOAETHh ABO(GA3HOTO ACHHXPOHHOTO
JIBUTYHA MPU KOJIOBOMY MAarHiTHOMy IoJjii. MaTeMaTH4Ha MOJelb KOHJIEHCATOPHOI'O aCUMHXPOHHOI'O
nBUryHa. MaTemMaTi4Ha MOJeTh 0JHO(A3HOTO aCHHXPOHHOTO JBUTYHA. MOAETIOBAaHHS AaCHHXPOHHHUX
MallMH 3 YypaxyBaHHSIM BHUXPOBUX CTPYMIB Ta HAacH4YeHHS MarHiTHOi cuctemu. JudepeHuinni
PIBHAHHS CHUHXPOHHOI MallMHU y (a30Bii cucTteMi KoopauHaT. Bu3HaueHHs mapameTpiB 0OMOTKH
cTaTropa CHHXPOHHOI MalmMHU. MaTeMaTH4Ha MOJIeIb CHHXPOHHOI MAallIMHU B CHCTeMi KoopAuHAT dq.
EnexTpomarHiTHUNf MOMEHT CMHXPOHHOI MallMHU. MareMaTH4HE MOJENIOBaHHS MAIllWH MOCTIHOIO
CTpyMYy.

9. TEXHOJIOI'TA EJJEKTPOMAUINHOBY JIVBAHHA.

3aranpHi NHUTAaHHS TEXHOJOTI eneKTpoMamuHOOy yBaHHsA. OCHOBHI TOHSATTS TEXHOJOTI]
esnieKTpoMalinHoOynyBaHHs. Tunu BupoOHUUTB. CTPYKTypa el1eKTpOMAIIMHOOYAIBHOTO BUPOOHUIITBA.
OcnoBHi nonoxeHHs €CKJI. OcnoBui mnonoxenHs €CT/. basyeanns peraneir. [Ipumyckw,
BupoOHHIITBO €1EKTPUYHUX MAIIuH

Bupo6HHULITBO pyXOMOIO CKIaTy.

Marepianu, siKi BUKOPUCTOBYIOTHCSI B €JIEKTPOMAIIMHOOYIyBaHHI. 3arajibHl BIJOMOCTI PO
OTpUMaHHS 3aroToBoK. MexaHiuHa oOpoOka neraneid. O6poOka BayiB. OOpoOKa OCTOBIB, KOPIYCIB,
MIITUTHAKOBUX IUTIB. TexHosoriss Ta oOnagHaHHsA s mramnyBaHHs. CkiIamaHHsS ocepib
MarHiTONpPOBO/IB. BUTOTOBIEHHSI KOJEKTOPIB Ta KOHTAaKTHUX Kilelb. BUTOTOBIEHHS KOJIEKTOPHO-
IIITKOBOTO amapaTry. BUTOTOBJICHHS WOJIOCHUX KOTYIIOK. BHUTOTOBJICHHS CTaTOPHUX KOTYIIIOK.
CknaanHs Ta BUNPOOyBaHHS €NeKTpUYHUX MamuH. CKiiagaibHe BUPOOHUIITBO MarHiTHUX CUCTEM Ta
SKOpIB MaIIMH MOCTIMHOTO CTPyMYy 1 CTaTOpiB Ta POTOPIB MallMH 3MIHHOTO cTpyMmy. CKianaHHS
eJIEKTPUYHHUX MAIIMH. 3arajibHi BIIOMOCTI PO BUMPOOyBaHHSA. BUpOOHMIITBO €NEKTPUYHHX arapaTis.
Oco0nMBOCTI TEXHOJIOTii BHUTOTOBJIEHHS ENEKTPUYHUX amapariB Ta TpaHcopmaropiB. 3araibHi
BigoMocTi mpo BupoOHunTBOo E-PC. 3aranbHi BiZoMOCTI HpO BHUPOOHUITBO OCHOBHHUX BY3IIB
MEXaHIYHOI YaCTUHH eJIEKTPOPYXOMOI'0 CKJIaay. 3arajibHi BiIOMOCTI Ta OCHOBHI €Taly BUPOOHUIITBA
€JIEKTPOPYXOMOTI'O CKIIALYy.

BupoOHHIITBO €NEKTPUYHUX MaIluH

MexaniuHa 00poOKka BajliB, CTAaHWH Ta MIAMUITHUKOBUX MHUTIB. [lITamnyBansHe BUPOOHUIITBO.
OCHOBHI eneMeHTH mTaMIiB. BUMOrM 10 KOHCTPYKIIii KOJEKTOPIB Ta OCOOIUBOCTI iX BUTOTOBJICHHSI.
TexHoIOTisI BUTOTOBJIGHHSI KOHTAKTHUX KiJiellb. BUTOTOBIIEHHS 1 yKIagaHHS 0OMOTOK. TexHomoris



31

BY3JIOBOTO Ta 3arajlbHOrO CKJIAJIaHHA ENEeKTpUYHMX MamuH. CKIaJaHHS TEXHOJOTIYHOTO IpoIecy
OanaHcyBaHHA pOTOpa aCMHXPOHHOI'O JBUT'YHA. MeToau MOonepauniiHOro KOHTPOJIIO EIEKTPUYHHUX
MaIlyH.

10. EJIEKTPUYHI MAIIIMHA

bynmoBa Ta mpuHuun aii tpancdopmartopiB. IloTyxkHOocTiI 1 BTpatM  MOTYXHOCTI
TpanchopmaTopa. Cxema 3aMilIeHHS 1 EKCHEPUMEHTANIbHI JIOCHIDKEHHS TpaHchOpMaTopiB.
Xapakrepuctuku TpaHcpopmaropiB. Tpudasni tpancopmaropu i aBrorpanchopmaropu. OcHOBU
NPUHIUITY Jii 1 PSKUMH POOOTH €JICKTPUUHMX MAIIWH. Y3araJdbHeHa KOHCTPYKIIiSI 1 MarHiTHI ITOJIS
enekTpuyHuX MamuH. OOMOTKM 1 MOTY)KHOCTI €JIeKTpHUYHMX MamuH. Kiacudikamis eneKTpuIHux
MallliH, OCHOBHI IapaMeTpH, L0 iX XapaKTepu3yloTh bynoBa MallMHU MOCTIMHOIO CTpyMy 1 OCHOBHU
npuHIUny Aii. Pexumu poGOTH 1 HOTYKHOCTI MaIlIMH MOCTIHHOTO cTpyMy. Peakiis sskops 1 KomyTartist
MallliH IOCTIHHOTO CTPYMY, XapaKTEPUCTUK I'€HEpaTopiB MOCTIMHOTO CTpyMy. ACHEKTH poOOTH i
XapaKTepUCTHKH JBHUTYHIB TMOCTiHHOro cTpymMy. KepyBaHHS IBUTYyHaMH MOCTIHHOTO CTpyMy.
Konctpykitis 1 mpuHnun aii TpudasHUX acHHXPOHHUX JABUTYHIB. OCHOBHI pIBHSHHS 1 cXema
3aMilieHHs1 TpUu(a3HUX aCHHXPOHHUX IBUTYHIB. EHepreTwuHi mapamerpu Tpu(dasHUX aCHHXPOHHHX
IBUTYHIB. ACHEKTHM pOOOTHM AaCHHXPOHHUX JABMIyHIB. KepyBaHHS aCHHXpPOHHMMH JBUTYHaMHU.
Konctpykuis i mpuHIMI [1ii CMHHXpOHHUX MamvH. [Ipu3HadeHHs i 061acTi 3aCTOCYBaHHS CHHXPOHHHUX
MamuH. OCHOBHI PIBHSHHS 1 XapaKTEpUCTUKU CHUHXPOHHUX reHepaTopiB. EHepreTnuHi nmapamerpu
CHHXPOHHOI MAaIllMHHU 1 XapaKTePUCTUKH CHHXPOHHOTO TreHeparopa Po0oTa CHHXpOHHOI MamluHH B
eJIeKTpoeHepreTuyHi Mepeki. CHHXpOHHI JBUTYHU 1 ixH1 xapaktepucTuku. Knacudikaiis oOMOTOK
enektpuyHnx MammH. EPC 0OMOTKHM sikOps MammHH mocTiiiHoro ctpymy. EPC oOMoTkm cratopa
MalluHU 3MiHHOTO cTpyMy. MPC 06MOTKH cTaTtopa eneKTpUYHUX MalluH 3MiHHOTO CTpyMy. MarHitHi
noJii OOMOTOK EJeKTPUYHUX MAIIUH, IXHI mapaMeTpu. [HIyKTHBHI OMOPH PO3MOMIICHUX OOMOTOK
MallMH 3MIHHOTO CTpyMy. MarHiTHUH pPO3paXyHOK EJIEKTPUYHUX MAallMH 1 TpaHchOpMaTopiB.
MarHniTHe mosie Ta mapameTpu OOMOTKH 30y/PKEHHSI CHHXPOHHOT MamuHy. Peakitis SKopsi CHHXpOHHOT
MalllMHU. 3aCTOCYBAaHHS BEKTOPHUX Jiarpam JJIsi aHalli3y YCTAJICHUX PEXHMMIB CUHXPOHHHUX MAlllUH:
miarpama [lotbe, miarpama brnonpens, neperBopena aiarpama EPC. Peakuis sikops MamvHu
noctiitHoro crtpyMmy. Komyramiss mamumH mnoctiiHoro crpymy. IlapanensHa po0GoTa CHHXPOHHHX
MauH. [Tapanensna podoTa TpancopmaTopis.

11. KOHCTPYIOBAHHS EJIEKTPUYHUX MAIIVH

Knacudikamisi eleKTpuYHMX MallMH 10 OCHOBHUX oO3Hakax. Kiacudikariss enexTpuyHuX
MallliH 110 30BHILIHIX (aKTOpax, sKi BU3HAYAIOTh ii KOHCTPYKLito. Kiacudikaris cucteM BEeHTHIIALIT
eNeKTpruyHNX MamuH. CXeMH BEHTWIALII eNeKTpHYHUX MamuH. KOHCTpYyKIis CTaHWH MAalluH
nocriitHoro crpymy (MIIC), kopmyciB Ta MarHiTONpoOBOJY €IEKTPUYHHUX MAIIUH 3MiHHOTO CTPyMYy.
Konctpyxkuia nomtociB MIIC ta cuaxponnux Mamui (CM). luti, BUBIIHI NPUCTPOT Ta LIITKOBUMN
By301 (TpaBepca). KoHcTpykiiist ocToBa Ta MarHiTonpoBoxy potopie EM. Iligmunaukosi By3nu EM.
CratopHi, gKipHI Ta KOPOTKO3aMKHEH1 pOTOpHI 00MOTKH. CrIocOOM yKJIaJaHHS Ta KPIMJIEHHS SIKIPHUX
obmorok. Konekropa Ta KOHTaKkTHI Kijblisl. KOHCTpYKIIis BEHTUISATOPIB.

12. TEIUIOBI, I'IJPABJIIYHI TA AEPOAMHAMIYHI [MPOLIECHU B EJIEKTPUYHUNX
MAIIMHAX

OCHOBHI TIOHSATTS TiIPOCTaTUKHU. PiBHSHHS TiapoauHaMiku. ['iapoguHaMika eIeMEHTIB CHCTEM
OXOJIOJDKEHHS eNeKTpuyHuX MamuH. CkiajaHHd —ekBiBaJleHTHUX riapaBmiyHux cxem (EI'C)
eNeKTpuyHuX MamuH. OCHOBM oOprasizailli OXOJO/UKeHHS eNeKTpU4YHuX MamwuH. CrnocoOu
OXOJIOJDKEHHS €JIEKTPUYHUX MamHiH. CHCTEMH OXOJIO/DKEHHS eJNEeKTPHUYHUX MallvH. BeHTuaniiHi
CHCTEMH ENEKTPUYHUX MAIIMH PI3HUX THUIMIB. BEHTWIAMIHHUA pPO3paXyHOK EIEKTPUYHUX MAIIWH.
JudepenuiaabHe piBHSIHHS TETIONPOBIAHOCTI. OCHOBU pO3paxyHKy TeMIepaTypHHUX MoiiB. OCHOBHI
3a7adi TETUIOBOTO PO3PAXYHKY €IEKTPUIHOT MamuHK. TeruioBi po3paxyHKH €JIEKTPUIHUX MAIIHH IPH
CTaLlIOHAPHUX TEIUIOBUX pexuMax. KiacuyHa Teopis HecTalliOHapHHUX TEIUIOBHX IPOLECIB B
EIIEKTPUYHIX MAITHHAX.

13. EKCIUIYATALIA TA PEMOHT EJIEKTPUYHUX MAIINH

MoHTax enexkTpuuyHuX MamuH 1 TpaHcpopmatopiB. [lyckonamaromkyBaiabHi pOOOTH.
Opranizaniss TEXHIYHOTO OOCIYrOBYBaHHS €JIEKTPUYHMX MalIMH. BuUIW 1 NPUYMHMA 3HOIIEHHS
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SIEKTPUYHUX MalluH. HecrnpaBHOCTI €IeKTpUYHUX MaluH. BUOIp 3aXUCTy ENEKTPUYHHX MAIIWH.
[IporHO3yBaHHS TEXHIYHOIO CTaHy eJIeKTpHuYHMX MamuH. Krnacudikaris peMoHTIB. MexaHIYHUI
PEMOHT 1 PEMOHT OOMOTOK €NeKTpUYHUX MamuH. CKiIagaHHs 1 BUIPOOYBaHHS €NEKTPUYHUX MAIIHH.
MopepHi3allis eIeKTPUYHUX MaIliH
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[MTEPEJIIK 3AITMTAHb BCTYITHOI'O BUTTIPOBYBAHH
1. TeopeTH4Hi OCHOBH €JIEKTPOTEXHIKHU

1. Enextpuune kono. By3nu, rinku, KoHTypH Kona. J[xepena >KUBICHHS.

2. 3akonu Kipxroda. CxnagaHHs piBHSHb [UIsl PO3PAXyHKY CTPyMiB B KOjaxX 3a JOIOMOTOIO
3akoHiB Kipxroda.

3. Eneprernununii 6anaHc B €IEKTPUUYHUX KOJIAX.

4. Meroa nponopuiHUX BEIUYUH.

5. Merox nBox By3miB. MeToa By3JI0BHX moTeHHiadiB. IlepeTBOpeHHs 3ipkM B TPUKYTHHK 1
TPUKYTHHKA B 31pKY.

6. AKTUBHUIH 1 TaCUBHUIA ABONOIIOCHUK. MeTO] eKBIBAJIECHTHOTO FeHepaTopa.

7.  CuHycOIAHMI CTPYM 1 OCHOBHI BEJIMUNHHU, 1110 HOTO XapaKTEPU3YIOTh.

8. BekropHa niarpama. MUTT€EBa MOTYXHICTh B KOJIaX CHHYCOIHOTO CTPyMY.

9. CuMBONIYHMIA METO/ PO3PaxXyHKY KiJl CHHycOigHOTO cTpyMy. KomrutekcHuit omip. 3akon Oma
U1 KOJIa CHHYCOIZHOTO CTPyMY.

10. KomrmiekcHa mpoBigHicTh. TPUKYTHUK OMOPIB 1 TPUKYTHUK MPOBITHOCTEH.

11. AxTuBHa, peakTHBHA 1 IOBHA MOTYKHOCTI B KOJIi CHHYCOIZTHOTO CTPyMYy.

12. Pe3onanc ctpymiB. Pezonanc Hampyr. Komrencartist 3cyBy a3. Teopema mpo O6aaHC aKTHBHHAX
Ta pEaKTUBHUX MOTY>KHOCTEH.

13. Tpancdopmarop i iforo 3actocyBaHHs. [neansHuil Ta peanbHUN TpaHCHOPMATOPH.

14. Tpudazna cuctema EPC Ilpunuun pobotu TpudazHoro mMamuHHOTO reHepatopa. Tpudasne
KOJIO.

15. 3acrocyBanHns nepiioro 3akoHy Kipxroda s po3paxyHky TpudazHuX Kill.

16. CmiBBimHOMIEHHS MK JIHIHHUMHY 1 (Da3HUMU HANIPyTaMu 1 CTpyMaM B TpU(a3Hiil CHCTEMI.

17. AxTuBHa, peakTHBHA 1 TMOBHA MOTYXHOCTI B TpH]a3Hiil cuctemi. BumipioBaHHS aKTUBHOI
MOTYXHOCTI B Tpu(a3Hiil cucremi.

18. IlepeBaru Tpua3HUX CUCTEM.

19. Otpumanns 00epTOBOr0 MarHiTHOTO MOJs. [IpuHIMI pOOOTH aCHHXPOHHOTO JABUTYHA.

20. YoTupHunomocHUK 1 fioro BinacTuBocTi. PiBHSAHHS B A-(hopMi.

21. Metoam BU3HAYECHHS Koe(ILi€HTIB YOTHUPHUIIOIKOCHUKA. Cxemn 3aMILEHHS
YOTHUPHUTIOIIOCHHKIB.
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22. TlpeacraBiieHHA HECHHYCOIHOTO CTPYMY UM HAINpyru y BUrIsial paay Oyp’e.

23. ANITOpUTM pO3paxyHKY JIHIHHUX EICKTPUIHUX K1 IPH Jii JUKEpesl HECUHYCOITHUX CTPYMIB UM
HAarpyT.

24. TIoTyXHICTb B JIIHIHHUX KOJIaX 3 HECHHYCOITHUMH CTPyMaMH 1 Hallpyramu.

25. TlepexinHi mporecu B eIEKTPUIHOMY KOJIi.

26. 3akoHUW KOMYyTaIlii 1 iX OOIPYHTYBaHHS.

27. OnepaTopHHMii METOJ pO3paxyHKy nepeximHux mporeciB. 3akonn Owma Ta Kipxroda B
omepaTopHi hopmi.

28. HeniniliHi eneMeHTH, iX Kiacudikailis, i 3acrocyBants. CTaTu4Hi 1 JUQEPEHIIiHI OIOPH.

29. Enextpomarnitae nose. 3akoH Kymnona.

30. HanpyskeHicTb i MOTEHIIial €eKTPOCTATUIHOTO OIS,

31. IMomsipuzartis pe4oBHHH. BEeKTOp eneKTpuyHOT 1HAYKIIII.

32. Teopema ['ayca B iHTETpanbHIl HoOpMI.

33. €wmHicTh. EHEpris eJ1eKTpocTaTUYHOTO TOJIA.

34. Iunykiis Ta HapyXeHicTh MarHiTHOTO mosst. OCHOBHI BETMYMHHU, SKi

XapaKTepU3yOTh MarHiTHe MoJe.

35. MexaHi4HI CHJIM B MarHiTHOMY T0JIi. MarHiTHe IoJie eJIeMEeHTa CTPyMY.

36. 3akon bio-CaBappa-Jlamiaca. 3akoH MOBHOTO CTPyMy B IHTErpaibHiil Ta audepeHuiaabHii
dbopmax.

37. Marnitauii notik. [IpyuHIKI HEMepepBHOCTI MAarHITHOTO TIOTOKY.

38. Buxpowuii xapakTep MarHiTHOTO TOJISL.

39. PiBusnus [lyaccona uist ckalispHOTO MOTEHIIATY.

40. Ilepme piBHsSHHS MakcBena B iHTETpajibHii Ta qudepeHIiansHiil popmax.

41. TloBuuii enekTpu4HUi cTpyM. Jlpyre piBHsAHHA MakcBena B iHTerpaibHil Ta qudepeHiaabHii
dbopmax.

42. lloBHa cuctema piBHSIHb MakcBena B A1€IeKTPUKY.

43. PiBHsHHS MakcBena Jijisl TIPOBITHOTO CEPEIOBUIIIA.

44. TInocka eNeKTpPOMAarHiTHa XBWIS Ta 1 PO3MOBCIO/KEHHS B OJHOPIAHOMY IPOBITHOMY
HaMiBIIPOCTOPI.

2. EnexkrporexniuHi MaTepiaan

1. bymoBa TtBepaux Tu1. Mojens wmetaneBoro, Ban-aep-BaanbCiBCbkoro, KOBaJ€HTHOTO Ta
10HHOTO 3B’AA3KY.

2. Kpwucraniuna cTpykTypa TBEpAUX Til.

3. IIpocra Mojenb eHepreTHYHUX 30H.

4. JlienexTpuku. EnexTpuuHi BIaCTUBOCTI J1€JIEKTPUKIB.

5. JlienekTpu4yHa TPOHUKHICTH Ta  €JNEKTPONPOBIAHICTh  JienekTpukiB. dDi3uuHa CyTh
€JICKTPOIPOBITHOCTI J1CJIEKTPUKIB.

6. IloBepxHeBa i 00’e€MHa €JIEKTPOINPOBIIHICTh. BIUIMB pi3HUX (akTOPiB HA €NEKTPOIPOBIAHICTb.

7. JlienextpuuHi BTpatu. Pi3uyHa CyTh J1€IEKTPUYHUX BTpaT.

8. EnextporexHidHa MOJEINb AieTIeKTpUKa 3 BTpaTaMH. TUIH AieTeKTPUYHUX BTpaT.

9. Ipo6iit gienextpuka. Buam mpoboro i ix ¢izndHa CyTh.

10. BB pi3Hux ¢i3u4HUX (PAKTOPIB HA EIEKTPUUHY MILHICTh JII€IEKTPHKIB.

11. dizuxo-mMexaHiuHI BIACTUBOCTI J1E€ICKTPHUKIB.

12. Knacudikauis gienextpukiB. Heopraniuni TBep/i 1ie€IeKTPUKH.

13. 3arameHi BimomocTi npo monimepu. Cmomu. [Tnactmacu. Jlaku i kommaysau. Pinki kpucramy.
ITpoBigHMKOBI MaTepiaiy.

14. ®i3uuHa npupoja eneKkTpornpoBiAHOCTI. OCHOBHI €IEKTPUYHI BIACTUBOCTI TPOB1IHUKIB.

15. BrumB ~ temmepaTypd, — JOMINIOK,  Ae(eKTiB  CTpYKTypd  Ha  NHUTOMHHA  OMip
MIPOBI1/IHUKIB.

16. EnexTpuyHi BIaCTUBOCTI METAJIEBUX ILTIBOK.

17. Knacudikariisi npoBiJHUKOBUX MaTepiaiB.

18. Bimeranu. CrutaBu BHCOKOTO OIIODY.



36

19. TyromiaBki MaTepiany.
20. Hamgnposigauku. Mar"iTHi MmaTepiaiu.
21. ®izuyHa NpUpOAa MarHeTH3My. 3araibHi BIIOMOCTI ITPO MAarHiTHI BIACTUBOCTI MaTepiajis.
22. Knacugikarist MarHiTHIX MartepiaiiB 1 00J1acTi iX 3aCTOCyBaHHSI.
23. MarniToM’siKi MaTepiaiu, iX OCHOBHI XapaKTEPUCTUKH.
24. Hu3bKOYaCTOTHI MarHiTOM sIKi MaTepiajy.
25. BucokoyacToTHI MarHiTHI MaTepiaiay: MarHiTOMIeIeKTPUKH, MAarHITOM sIKi (hepuTH.
26. HamiBnpoBiTHHKOBI Marepiaiu. Knacudikaris HaITiBIPOBITHUKOBUX
Marepiais.
27. 30HHA CTPYKTYypa HaIIBIPOBIIHUKIB.
28. BumacHi i JOMIIIIKOBI HAIIBITPOBiIHUKH.
29. Jlonopw i akuentopu. OCHOBHI 1 HEOCHOBHI HOCI{ 3apsiny.
30. IIpomecu reneparrii i pekoMOiHAaIiT HOCIIB.
3. OcHOBH MeTpoJIOrii Ta eJIEeKTPUYHUX BUMipIOBaHb
. 3arajbpHi MUTaHHS BUMIPIOBAHb €IEKTPUYHUX BeWYrH. OCHOBHI MUTAaHHS Ta BU3HAUCHHS.
. OcHOBHI nUTaHHA cepTU]iKaIii.
. Knacudikamist Ta O0CHOBHI XapakTepUCTUKH 3ac00iB BUMIPIOBAJILHOT TEXHIKH.
. Kitacu TouHoCTI 3ac00iB BUMIPIOBAIBHOT TEXHIKH.
. Kimacudoikarrist moxu0oxk.
. Meroau ouiHKK NOXHOOK NMPSIMUX Ta ONOCEPEIKOBAHUX BUMIPIOBAHb.
. Marnitoenekrpuuni npuiaau. KoHcTpykiist Ta Teopist poOoTu. PiBHSHHS mIKamy.
. MarHiToenekTpuyHi aMIepMeTpy Ta BOJIbTMETPH.
. OMMeTpH 3 MOCITiAOBHOIO Ta MAPaIEIbHOK0 CXEMaMHU.
. JlJorometpu. Cxema OMMETpPY Ha OCHOBI JIOTOMETPY.
10. Merommerpu.
11. MarHiToeJaeKTpuYHI BUMIPIOBAJIbHI MPUJIAAH 3 MEPETBOPIOBAYaMHU: BUIIPSIMHI aMIIEPMETPH Ta
BOJIETMETPH.
12. TepMoeneKTpU4HI MpUIaIu.
13. EnextpomarniTHi npuinagu. Konctpykimist Ta npuHiun aii. PiBHAHHS mkamu. AMmepMmerpH i
BOJIbTMETPH. 3aXUCT BiJ] 30BHIIIHIX MarHiTHUX TMOJIB.
14. EnextpoaunamiuHi npunaau. KoHcTpykiis Ta npuHIuUN 1ii. AMOEpMETpH Ta BOJIBTMETPH.
15. EnextpoanHamiuni BatMeTpu. CxemMH BKJIIOUYEHHS. BUMIpIOBaHHS MOTYXXHOCTI Y TpU(]a3HOMY
JIAHIIO31.
16. IHAyKIiHWNA TIYWIBHUK €IEKTPUYHOI €HEepTii 3MIHHOTO CTPYMY.
17. BumiproBanbHi TpaHCPOPMATOPH CTPYMY Ta HAIIPYTH.
18. Hudposi 3acobu BuMiproBaHHs. OCHOBHI NOHATTS. JloriuHi enemenTu. Tpurepu.
19. Lludposuit vacroromip. BumiproBaHHs 4acTOTH, IIEPIOAY, CIIBBIJHOLIEHHS YaCTOT.
20. Enexkrponnuii ocumnorpad. [Ipunuun nii. CtpykrypHa cxema. BumiproBaHHs 3a 10IIOMOTOO
€JIEKTPOHHOTO ociuiorpada.
21. OgunapHi MocTu noctiiiHoro crpymy. Cxema. Ipuniun aii. [ToxuOku BUMiproBaHHS.
4. EnexTpuuHni anapatu
1. ®Oynkuii €JIEKTPUIHUX araparis. KonTakTHuUit Ta HaMiBIPOBIIHUKOBHMA
KoMyTaIliiiHi eneMenTd. CxemMu KoMmyTallii B oqHo¢a3HuX Ta Tpu(azHUX KOIax.
2. OcHOBHI  KOjla  €JEKTPUYHOro  amapara: TOJIOBHE  KOJO,  JIONIOMDKHE  KOJIO,
KOJIO KepyBaHHSI.
3. Tomroc Ta mopT KOMyTaIiifHOTO anapara.
4. KOHTaKTH €JIEKTPUYHMX amapariB: TOJOBHUN KOHTAKT, JYrOraCHUM KOHTAKT, JONOMIKHUMN
KOHTAKT, KOHTAKT KEPYBaHHS.
5. Jyroracui cuctemu. Maruitae nyrrs. Kpuruuni ctpymu.
6. Tepminanu €JIEKTPUYHUX araparis. Pi3600Bi1 Ta 6e3pi3p00Bi TEpMiHAH.
[TipcuHroBi TepMiHAIH.
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7. AKTyaropu eJIEKTPHUYHHX amapaTiB. ENeKkTpoMmarHiTH Ta eJeKTPOMAarHiTHI aKTyaTopH.
[Tonsipu3oBaHi Ta HEMOJSPU30BaHI EJIEKTPOMArHITHI akTyaropu. MoHOCTaOuUIbHI Ta OicTaOULIBHI
aktyatopu. [TneBmMatnyni aktyaropu. [Ipy>kMHHO-MOTOpHI aKTyaTOPH.

8. VY3aranbHeHa CTpyKTypa IOJIIOCY KOMYTALIHHOrO anapaTa.

9. TenneHii puHKY eIEKTPUYHHX araparis.

10. Knacudikarisi eeKTpUYHUX araparis.

11. Enextpobe3mneka: CUCTeMa 3aXUCTY BiJl 3ryOHOT [Iii eJeKTPpUIHOI eHeprii.

12. Omip Ta iMmneaanc Tijia JFOAUHU. BITUB cTpyMy Ta 4acy Horo il Ha OpraHi3M JIIOIUHU.

13. VY3ewmieHHs Ta OTo poJib B CUCTEMI 3aXHUCTY Bijl ypaKEHHS €NEKTPUUYHIM CTPYMOM.

14. Knacudikaliis CHCTEM 3aXHCHOTO y3E€MJICHHS.

15. 3axwucHi BIaCTHBOCTI Ta 3aXHIIEHICTh eNeKTpUIHOI anapatiB. Koau IP.

16. Knacudikaritis BUMOT 710 €JICKTPUIHUX arapaTiB.

17. Bumoru moa0 6e3neYHOCT] eIEKTPUIHHX armapaTiB.

18. 3aranpHi ekcruTyaTaliiHi BAMOTH J0 €JIEKTPUYHHUX arapaTiB.

19. HopmanbHi Ta HEHOpMaJIbHI YMOBH POOOTH €NEKTPUYHHX araparib.

20. CtpyMu KOPOTKHX 3aMHUKaHb y KOJIaX 3 €JIEKTPUYHUMHU arlapaTaMH.

21. HarpiBaHHS €1eKTPUYHUX anapaTiB y HOPMaJIbHUX YMOBaxX poOOTH.

22. HarpiBaHHS CTPyMOIPOBOAIB MPU KOPOTKUX 3aMUKAHHSX.

23. Tmrerpamu J[xoyis anapariB 3axucty. Po3paxyHok iHTerpainiB Jxoyis.

24. Tlo3HaueHHs EJIGKTPUYHUX arapaTiB Ta IHIIMX €JIEMEHTIB EJIICKTPHUYHUX KUI B EICKTPUYHHUX
cxemax.

25. MapkyBaHHS TepMiHAJIB €JIEKTPUYHHUX alapaTiB Ta CYMDKHUX MPHIIAIIB.

26. KombopoBe KoayBaHHS Ta MapKyBaHHS B €IEKTPUYHUX araparax, KOMIUIEKTHAX HMPUCTPOSIX Ta
CYMDKHHX NpUIIaJax.

27. 3anoOiKHUKY JUTSI 3aXUCTY MEPEK HU3bKOI HalpyTH.

28. KowmyrarliiiHi anapaTi HU3bKO1 HApPyTu 3 PYYHUM KEPyBaHHSIM.

29. Bimmukadi HU3bKO1 HAPYTH IPOMHECIIOBOTO NMPU3HAYCHHS.

30. Bigmukaui /i 3aXMCTY BiJl HAACTPYMIB y MOOYTOBUX Ta aHAIOTIYHHUX €JIEKTPOYCTAHOBKAX.

31. Bimmukavi HU3bKOI HAIPYTH, KEPOBaHI Pi3HUIIEBUMH CTPyMaMH.

32. Konrakropu Ta myckaui Jyisi €1eKTpoo0OIaJHAHHS B MEPEXKaxX HU3bKUX HATPYT.

33. Amapatu K kepyBaHHs. Pi3HOBUIM Ta XapaKTEPUCTHKH.

34. EnextpomarsiTHi pene. Pi3HOBUIM Ta XapaKTEPUCTUKU.

35. IIpomucrnosi 3’eaHyBadi Ta 3’ €HYBAIbHI IPUCTPO].

36. Bumukadi Ta 3’€HyBadi M0OyTOBOI'O 3aCTOCYBAHHS.

37. Bimmukaui JUIsi Mepex CepedHix Hampyr. MacisiHi, MajomacisHi, eJlera3oBi Ta BaKyyMHI
BIJIMHUKAaUi.

38. Po3’emnyBadi Ta mepemMuKadi y3eMJICHHS I MEPEXK CEPEIHIX HAIpYT.

39. 3anoOiKHUKHU I 3aXUCTY MEPEK CEPeHIX HAIPYT.

40. Bumukaui-po3’eqHyBadi Ta KOMO1Hai1 13 3arno01>KHUKaMH JUTS Mepex
Cepe/IHIX HaIpYT.

41. KoHTtakTopu Jyisl €IeKTpooOIaHAHHS B MEpEXKaX CEpeaHIX HAIPYT.

42. BinMukadi Ui MepeX BHCOKUX Hampyr. MacisHi, MaJoMmacisHi, MOBITPsHI, €Jera3oBi Ta
BaKyyMHI BIAMHKaYi.

43. Poz’ennyBaui Ta mepeMHKadi y3eMJICHHS Ul MEpeX BUCOKHX Halpyr.

44. PosnoaunpHi mpucTpoi HU3bKO1 Hampyrd. I[loOyaoBa po3NoOAUTBHUX —MPHUCTPOIB IS
eJIEKTpONpUiiMadiB Pi3HUX KaTeropii.

45. Po3noniiabHI NPUCTPOI CEpeHBOI HAIIPYTH B paJiaJIbHUX Ta KUIBLIEBUX MepexKax.

46. Enera3oBi po3noAiUTBbHI PUCTPOI AJIST MEPEK CEPEHIX HAIPYT.

47. PosnoninpHi mpucTpoi BHcoKoi Hampyru. Cucrema nBox muH. KomyramiiiHi Momgymi Juist
CHCTEMH JIBOX ILIMH.

48. BuUCOKOBOJBTHI ellera3oBl KOMYTaliiHI MOIyJl A TiOpUAHMX PO3MOAUIBHUX TPUCTPOIB
30BHIIIHBOTO BCTAHOBJICHHS.



49.
50.
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BucokoBOIbTHI e5lera3oBi KOMyTaliiHi IPUCTPOI BHYTPIIIHEOTO BCTAHOBJICHH.
Tpanchopmaropu cTpyMmy Ui PO3NOAUIBHHUX IPHUCTPOIB HHU3BKOi, CEpPEeJHBHOI Ta BUCOKOI

HaIpYyTH.

51,
52.
53.
54.
55.

RRoOoo~NoO~wNE

0.
1.
12.
13.

Tpanchopmaropu HapyrH JUIsl pO3NOIITILHUX MPUCTPOIB CEPEIHBOT Ta BUCOKOT HAMPYTH.
[uHu Ta cucTeMu 30ipHUX IMUHO MPOBOIIB I MEPEK HU3bKOI HATIPYTH.

MoHTakH1 IPOBOM Ta KaOeJIi.

CamonecHi i3ompoBani nposou (CIIT).

Cuctemu opsIKyBaHHS KaOeiB.

5. Pyxomuii cKj1aj] eJ1IeKTPOTPAHCIIOPTY

OcHoBHI xapakTepuctuku enekrpopyxomoro ckiany (E-PC). E-PC nocriitHoro ctpymy
[Mpuammmu aii E-PC.

Knacudikamis E-PC.

Mexaniuni yactuau E-PC 1a ix B3aeMoisl 3 €eKTpPUYHUMHU YaCTHHAMHU.
CrpymomnpuiiMadi pyXoMOTO CKIIay.

EnextpuuHi anaparty 3aXUCTy Bijl IEpEeHANPYT KOHTAKTHOI MEPExi.

Tsarosi geurynu E-PC. Bumoru, KOHCTpYKIIist B3a€MO/I1S 3 €JeKTPOoOIaIHAHHSIM.

E-PC nocriiiHOoTO CTpy™mY.

CxeMu CHIIOBOTO €NeKTPOOOIaHAHHS.

EneMeHTH TATOBOTO €1EKTPOIPUBOAY.

CucreMu KepyBaHHS.

E-PC 3mMiHHOTO CTpyMY.

Tarosi Ttpanchopmatopu E-PC. OcHOBHI XapakTepHCTUKH, YJIAlITyBaHHS, BUMOTU Ta

B3aEMOJIIS 3 EJIEKTPOOOTaTHAHHSM.

14.

E-PC 3minHOoro crtpymy. CxXeMH CHIJIOBOrO €JIeKTpooOiagHaHHA. EjeMeHTH TAroBoro

€JIEKTPOIIPUBOY.

15.

RRoOoo~NoOR~wNE

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

Cucremu enexktpuuHoro rajasmyBaHHs E-PC Ta ioro o0nagHaHHS

6. OcHOBM eJ1eKTPUYHOI TATH

[TocTaHoBKa 3a7aui IO KepyeMOMY pyci MoizJa.

Pexxumu pyxy noizna.

OcHOBHI 3a/1a4i TATOBUX PO3PaXyHKIB.

OcHoOBHe piBHAHHS pyXy Moi3/a.

OCHOBHUI 3aKOH TSTH.

Cwin [1ito4i Ha MOTSIT.

OO6epTarouiii MOMEHT TATOBUX JABUTYHIB, BHYTPILIHI Ta 30BHIILIHI CUJIH.
MexaHi3M yTBOPEHHS CHJIU TSATH 1 MOCTYIOBOTO PyXYy MOi3/a.
XapaKTepUCTUKHU CLETHUX CHJI IIpH TArd. CHUIIM B3a€MOJIiT KoJieca Ta peHKH Y MiCTI KOHTAKTY.
3axoau 110 MOJIIIIIEHHIO cllelTHnX BiractuBocteil E-PC.

Tsrosi xapakrepuctuku E-PC.

Oco0aMBOCTI TATOBUX BIACTUBOCTEN €JIEKTPOBO3IB.

Cuna Tsru eneKTpoBo3a M0 3YEIUIEHHIO.

EnexkrpomexaHiyH1 XapaKTEpUCTUKHU TATOBUX €IEKTPOIBUTYHIB.
EnexTpomexaHiuHi XapaKTEepUCTUKH €IEKTPOBO3iB.

OCHOBHI NMOHATTSA Ta KJIacu(}ikallisi CHII OTIOpy pyXy Moi3fa.

OcnoBuuii onip pyxy E-PC.

Honatkosiit onip pyxy E-PC.

3axoau no 3MeHIeHHto cui onopy pyxy E-PC.

Mexani3m cTBopeHHs ranbmoBoi cuin E-PC.

["anpMoBa cuia mpH il raJlbMOBHX KOJIOJIOK.

MeTtoauka po3paxyHKy raJibMOBHX 3a/ad.

TeopeTuuHi OCHOBH METO/IIB PO3PAaXyHKY pyXy Moi3a.

Komn’toTepHi po3paxyHKH pyxy MOI3/1B.

EneprernuHi BUTpaTH Ha pyX MOI31iB. MeTOOMKHN po3paxyHKy BuTpat enekrpoeneprii E-PC.



ROoo~NoGa~LNE
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=
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23.
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7. Tarosi niacTanmii Ta KOHTAKTHI Mepexki

CTpyKTypHa cxeMa TAToBOI MiACTaHIlii mocTiitHoro crpymy ( 3,3 kB)
CrpyKTypHa cxeMa OIOpHOi TATOBOI MiJICTAHIIiT 3MIHHOTO CTPYMY
Enementu cxemu enexktpuunux 3'egHanb PY- 10 kB

EneMenTu cxeMu enekTpu4HuXx 3'eaHanb PY- 25 kB

Enementu cxemu enexkrpuunux 3'eqHanb PY- 110 kB
BucokoBoIbTHI BUMHKAY1

MacnsHi BUMHKaui

BakyymHi BuMukaui

Bumukaui mocriiHoro ctpymy (IpuHLMI raciHasg aAyrH). [IpuHImmoBa cxema.
Po3'ennyBaui

KoHcTpyKTHBHE BUKOHAHHS TATOBOT MiACTAHIIT OCTiiHOTO cTpyMmy 3,3 kKB
Tpancdopmarop ctpymy

Tpanchopmaropu Hanpyru

Po3paxyHok cTpymiB K.3.

Bubip xomyTariiitHoi anaparypu

HoBi Tumnu TAroBUX migcTaHIii ( MOIYJbHI , IEPECYBHI )
[Tpu3HaveHHs 1 yMOBU POOOTH KOHTaKTHOI Mepexi

Bumoru, 1o npea'siBasitoTHCS 0 KOHTaKTHOT MEPexK1

[TpoBoau 1 TpOCH , 3aCTOCOBAHI B KOHTAKTHINA Mepexi

dikcaTopy KOHTAKTHUX IiABICOK

[TinTpumMyroui npucTpoi

Jerani i cTpyHU A7s1 KPIIUICHHS TIPOBO/IIB KOHTAKTHOI Ii/IBICKH
Krnacudikarrist npocTux KOHTAaKTHUX MiABICOK

AHKepyBaHHSIM IIPOBO/IIB

Knacudikarist

KOHTaKTHUX I1JIBICOK (3a CIOCOOOM Mi/IBIIIYBaHHS)

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

Knacudikaiiist TaHITFOTOBUX KOHTAKTHHUX MIIBICOK (32 CTOCOOOM HATATY )
BusnaueHHs po3paxyHKOBUX HAaBAaHTAXXEHb, 11O JIIFOTh HA JPOTH
Po3paxyHOK BUIbHO Mi/IBILICHUX MPOBOJIB

BuBenenHs piBHSIHHS TPOBUCAHHS THYYKOT HUTKA

PiBHSIHHS TOBXHUHU MTPOBEJCHHS B IPOJILOTI

PiBHsHHS cTaHy TPOBOTY

Criocobu BupillIeHHsI PIBHSHHS CTaHy

BuOip BuXiJIHOTO pexumy

8. Mope/nioBaHHSA €JICKTPOMEXaHIYHUX CHCTEM.

1. 3aranbHi NpUHIUON MOJEIIOBAHHS €IEKTPOMEXaHIYHUX CUCTEM

2. MogenoBaHHsl  €IEKTPOMEXAHIYHOI CHCTEMHM IE€PETBOPEHHS  €Heprii  JHIHHOTrO

NepeTBOproBaya eHeprii

eHeprii

eHeprii

3. MojentoBaHHsl €JEKTPOMEXaHIYHOT CHUCTEMHM TMIEPEeTBOPEHHS €Heprii IepeTBOoproBavya
3 ypaxyBaHHSM BiXPOBHUX CTPYyMiB

4. 3araibHi IPUHIMIHN €IEKTPOMArHiTHOI aHaJoril

MonientoBaHHS TATOBUX €JI€KTPOJIBUTYHIB.

[IpuHIuI y3araJbHEHOI €JIEKTPUYHOI MAIlIMHU

VY3aranbHeHa MaTeMaTUYHa MOJIEJNb TATOBOTO ABUTYHA MOCTIHHOTO CTPYMY

VY3araibHeHa MaTeEMaTUYHA MOJENb ACHHXPOHHOIO TATOBOTO JIBUTYHA

VY3aranpHeHa MaTeMaTUYHA MOJIENIb CHHXPOHHOIO TATOBOT'O IBUTYHA

10. Meronu MoOAETIOBAaHHS €IEKTPOMArHiTHOTO TOJS €JIeKTPOMEXaHIYHMX IEepEeTBOPIOBAYIB

©o~No O

11. Merox MarHiTHOroO KoJja
12. Meroz CKIHUEHHNUX €JIEMEHTIB
13. IlpuHIMnM MOJENIOBaHHS HAIlIBIIPOBITHUKOBOTO NEPETBOPIOBAYIB €HEPT i
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14. MopnentoBaHHS HAIiBIPOBITHUKOBUX €IIEMEHTIB

15. MopentoBaHHS HaiBIPOBITHUKOBHX MEPETBOPIOBAYIB HAIIPYTH.

16. MopentoBaHHS HaIiBIPOBIAHUKOBOTO MIEPETBOPIOBAYA YACTOTH

17. MopentoBaHHS HAIMIBIPOBITHUKOBUX MPUCTPOIB TSATOBUX IiJCTAHITIN

18. MogentoBaHHS €JIE€MEHTIB MEXaHIYHOI CUCTEMHU.

19. 3aranpHi IPUHIIMIN MOJICTIOBAaHHS MEXaHIYHUX CHCTEM

20. MogentoBaHHS eKiNa)KHOI YaCTUHH JIOKOMOTUBY

21. MoJenoBaHHs TSArOBOIO MPUBOLY PYXOMOI'O CKIALTy.

22. OCHOBHI IPUNYIICHHS P JOCIIIKEHH] €JIeKTPUIHUX MAIIKH.

23. IlpencraBneHHs 3MIHHUX BEIMYHMH y3aralbHEHUMH IIPOCTOPOBUMH BEKTOPAMHU.

24. Metox nepeTBOpeHHsI KOOPAUHAT.

25. MaremaTu4Hi MOJIeJli aCHHXPOHHHUX MAlIWH y PI3HUX CHCTEMax KOOp/IMHAT.

26. MareMaTHyHa MOJIEJb Y3arajJbHEHOI €JIeKTPUIHOT MAIIHH.

27. PiBHSHHS HaIpPyT Ta CTPyMiB TpaHchopmaTopa.

28. MaremaTnuHa MOJENb IBO(A3HOTO aCHHXPOHHOTO JBHTYHA NPH KOJOBOMY MAarHITHOMY
TOJIL.

29. MaremaTHU4Ha MOJIeTh KOHICHCATOPHOTO ACHHXPOHHOTO JBUTYHA.

30. MaremaTuuHa MOAEIb OAHO(DA3HOTO ACHHXPOHHOT'O JIBUT'YHA.

31. MopentoBaHHsI aCHHXPOHHHMX MAallMH 3 YpaxyBaHHSIM BHXPOBUX CTPYMiB Ta HAaCHUYCHHS
MAarHiTHOI CUCTEMH.

32. Jludepenmiiiai piBHIHHS CHHXPOHHOT MalIMHU y ()a30Biil cUCTeMi KOOPAMHAT.

33. BuzHaueHHs nmapameTpiB 0OMOTKH CTaTopa CHHXPOHHOI MAIllMHH.

34. MareMaTu4Ha MOJIeIThb CHHXPOHHOI MAIlIMHU B CUCTEMI KOOpauHAT dg.

35. MaremaTiuHe MOJEIIOBAHHS MAlIMH MOCTIHHOIO CTPyMy

9. TexHOJI0Tifl eJIeKTPOMAIIMHOOYAyBAHHS.

1. 3aranbHi NUTaHHS TEXHOJOTIT €EKTPOMAIINHOOYAyBaHHS.

2. OCHOBHI TIOHSTTS TEXHOJIOTi €JICKTpOMAIIMHOOYAyBaHHs. Tumu BupoOHUIITB. CTpyKTYypa
€JIEKTPOMAIIMHOOY/[IBHOTO BUPOOHHUIITBA.
Ocnosui nonoxenHst €CK/I. OcuoBni nonoxxenns €CT/l. bazyBanns aeraneil. [Ipunycku.
BupoOGHMIITBO €1eKTPUYHUX MaIlIuH
Martepianu, siKi BUKOPUCTOBYIOTHCS B €JIEKTPOMAIINHOOYTyBaHHI.
3araJibHi BiIOMOCTI PO OTPUMAHHS 3arOTiBOK.
Mexaniuna o00poOka neraneil. OOpoOka BamiB. OOpoOka OCTOBIB, KOPIIYCIB,
MMIIUITHAKOBUX IIHTIB.

8. Texuomoris Ta 00JagHAHHS IS IITAMITYBaHHSI.

9. BuUroTOBIEHHS KOJEKTOPIB Ta KOHTAKTHHUX KiJiellb. BUTOTOBIIEHHS KOJIEKTOPHO-IIIITKOBOTO
armapary.

10. BuroToBieHHs NOJIOCHUX KOTYIIOK. BUTOTOBIEHHS CTATOPHUX KOTYIIOK.

11. CxnananHs Ta BUIPOOYBaHHS €JIEKTPUYHUX MAIlIKH.

12. BupoOHULTBO PyXOMOT'O CKJIay.

13. CknamanpHe BHPOOHUIITBO MAarHiTHUX CHCTEM Ta SIKOPIB MalllMH TOCTIHHOTO CTPyMy i
CTaTOpiB Ta POTOPIB MAILIUH 3MIHHOTO CTPYMY.

14. CxiamanHs eeKTPUYHUX MAIIWH. 3arajibHi BIZIOMOCTI IPO BUIPOOYBaHHS.

15. BupoOHHUTBO €NEKTPUYHUX arnaparis

16. Ocob6muBOCTI TEXHOJIOTI] BUTOTOBIICHHSI €JIEKTPUYHUX anapaTiB Ta TpaHCPOPMATOPIB.

17. 3aranbhi BitomocTi npo BupoOHunrso E-PC.

18. 3arampHi BIiZOMOCTI PO BHPOOHWIITBO OCHOBHHMX BY3JIIB MEXaHIYHOI YaCTHHHU
€JIEKTPOPYXOMOTI'O CKIIALYy.

19. 3araipHi BiIOMOCTi Ta OCHOBHI €Tali BUPOOHHUIITBA SIIEKTPOPYXOMOTO CKIIATYy.

20. OCHOBHI €JIeMEeHTH ILITaMITiB.

21. CxnajaHHS TEXHOJOTIYHOTO IMPOIleCy IITAaMITyBaHHS JIHCTIB OCEpJIb cTaTopa i poropa
ACUHXPOHHOTO JIBUTYHA.

No ok ow
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23.
24.
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CkJaiaHHs TEXHOJIOTIYHOTO TMPOLIECY 31 CKIaJaHHs 1 CKPITICHHS OCep/b 3 CETMEHTIB.
CkalaHHs TEXHOJIOTIYHOTO MPOIECY 31 CKIIaaHHs 1 CKPIIISHHS OCEP/Ib MOJIOCIB.
CxilaaHHsi TEXHOJIOTIYHOTO TPOIECY INTAMITYBAaHHS KOJCKTOPHUX IUIACTHH Ta

130JISIIMHUX TPOKJIAJI0K ABUTYHA MOCTIHHOTO CTPyMY

25.
26.
27.
28.
29.

MalllMH.

30.
31.
32.
33.

poTopiB.

34.
35.
36.

TexHooTisI 3araabHOrO CKIIAAAHHS KOJIEKTOpA.

TexHo0TisI BATOTOBJICHHS KOJICKTOPIB Ha TIACTMAC.

TexHOJIOrisI BUTOTOBJIEHHS KOHTAKTHHAX KIJIELb.

BurotossieHHS 1 yKiIaJaHHS 0OMOTOK 3 KPYIJIOTO MPOBOJY.

BuroroBneHns i yknagaHHs OOMOTOK 3 MPSMOKYTHOTO IMPOBOJY B SIKOPI KOJEKTOPHUX

BuroroBneHHs 1 ykJ1agaHHs MA0JIOHHUX Ta CTPHKHEBUX BUCOKOBOJIETHHX OOMOTOK.
BurotoBiieHss i yKkiagaHHs CTPHKHEBUX OOMOTOK POTOPIB ACHHXPOHHUX JIBUTYHIB.
CkJaianHs! TEXHOJIOTIYHOTO TIPOLIECY BUTOTOBJICHHS 0OMOTOK TOJIOCIB.

CknagaHHS TEXHOJIOTIYHOTO IIPOIECY BHUTOTOBJIEHHS KOPOTKO3AMKHEHHX OOMOTOK

TexHooris By3/10BOTO Ta 3arajibHOTO CKJIaJaHHs €JICKTPHYHUX MaIlUH.
CkJalaHHs TEXHOJIOTIYHOTO Tpoliecy OaJaHCyBaHHS POTOpPa aCHHXPOHHOTO JIBUTYHA.
Meroau moonepaniitHoro KOHTPOJIIO EIEKTPUYHUX MAIIHH.

10. EnekTpuyHi MaluuHu

CoNO~WNE

[Tpu3nauenns i 6yqoBa TpaHcGopMaTOpiB, 3arajibHi BiJIOMOCTI IPO HUX.

[TpuHIMI 11T 1 OCHOBHI BEJIMYUHHU, M0 XapaKTEPU3YIOTh poOOTY TpaHchopmaropa.
PiBHsiHHS Hanpyr B 0OMOTKax TpaHchopmaropa.

Pipastaast MPC 1 ctpymiB 0OMOTOK TpaHchopmMaropa.

BekTopna niarpama tTpanchopmaropa.

Eneprernuna niarpama tpanchopmaropa i iioro KK/I.

3Benenuit TpanchopMaTop: BU3HAUCHHS, HEOOX1THICTh 3BEJICHHS, YMOBH 3BE/ICHHS.

Cxema 3aminieHHst TpancpopmMaropa 1 Gpi3HIHUM CeHC ii eIEMEHTIB.

BusnauenHs nmapameTpiB TpaHchopMaTopa i HOro cXeMH 3aMillleHHS 3a JaHUMHU JIOCTiny

HEepoOOYOro XOy.

10.

BusnaueHnHs mapameTpiB TpaHchopMmaTopa i HOro cXemH 3aMillleHHs 3a JaHUMH JOCIHiTY

KOPOTKOI'O 3aMHUKaHHA.

11.
12.
13.
14.
15.
16.
17.
18.
19.

PexxuM HaBaHTa)xeHHs 1 poO0Ui XapaKTepUCTUKU TpaHChopMaTopa.

3MiHa Hanpyru TpaHcdopMaTopa Ta HOro 30BHIIIHS XapaKTepUCTUKA.

Po3paxynkoBa xapakrepuctika KKJI Tpancdopmaropa.

Bbynosa Tpudaznux Tpanc@opmaTopiB 1 cXeMu 3'€JHAHHS IXHIX OOMOTOK.

[ToHATTS npo rpymnu 3'eIHaHL OOMOTOK TpaHC(HOPMATOPIB.

BynoBa MamHu nMoCTIHOTO CTpyMy 1 IPU3HAUYEHHS €JIE€MEHTIB 11 KOHCTPYKIIII.
Otpumanns EPC B 0OMOTIII sIKOpSI MALIIMHU TOCTIHHOTO CTpyMYy.

OTpuMaHHS €l1eKTPOMarHiTHOr0 MOMEHTY MaIIMHH MTOCTIHHOTO CTpyMYy.

I'enepartopHuii peXuM poOOOTH MAIIMHU TOCTIHHOTO CTPyMY, €JEKTpHYHA CXeMa

3aMillEeHHs, PIBHSHHS HAIMlPYT Ta 00epTaJlbHUX MOMEHTIB.

20.

JIBUTYHHUH peXUM poOOTH MAIIMHM MOCTIHHOTO CTPYMY, €eKTpUYHA CXeMa 3aMillleHHS,

PIBHSHHS HAaIpyT Ta 00epTaJIbHUX MOMEHTIB.

21.
22.
23.
24,

ITotyxHocTi, BTpatu notyxHocti 1 KKJI MammH noctiiiHoro crpymy.

CniocoOu 30y/)KeHHsI MallIMHU MOCTIITHOTO CTPYMY, YMOBHI [TO3HAYEHHS.
XapakTepUCTUKU TeHepaTopa MOCTIHHOTO CTPYMY 3 HE3aJISKHUM 30YIKECHHSM.

YMoBH caM030yKEHHsI TeHepaTopa MOCTIMHOIO CTPyMYy 3 MapajelbHUM 30YIKEHHSM 1

JIOT0 XapaKTEPUCTUKH.

25.
26.
27.
28.

[TpoGiiemMu mycKy 1 cHocoOU MyCKy JBUTYHIB ITOCTIHOTO CTPYMY.
EnextpomexaHiyHa XapaKTepUCTHUKA ABUTYHIB OCTIHHOTO CTPYMY.
MexaHiuHa XapaKTepUCTUKA JBUTYHIB MTOCTIMHOTO CTPyMY.
MoMeHTHA XapaKTepUCTUKA JBUTYHIB ITOCTIHHOTO CTPYMY.
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29. Po06o4i XxapaKTepUCTHKH JIBUTYHIB IIOCTIHHOTO CTPYyMY.

30. Cnoci®6 perymoBaHHS 4YacTOTH OOCpTaHHS JABUTYHIB TIOCTIHHOTO CTPyMY MHUISXOM
BBEJICHHS PeocTaTa JI0 Koja SIKOPA.

31. Cnoci®6 perymoBaHHS 4YacTOTH OOCPTaHHS JABUTYHIB TIOCTIHHOTO CTPyMY MHUISXOM
3MIHIOBAaHHS TT1IBEICHOT HAMPYTH.

32. Cnoci®6 perymtoBaHHS 4YacTOTH OOCpTaHHS JABUTYHIB IIOCTIHHOTO CTPyMY MUISXOM
3MIHIOBAHHS TOKY 30YIXKCHHS.

33. CnocoOu raibMyBaHHSI IBUTYHIB ITOCTIHHOTO CTPYMY.

34. KoucTpykiis i mpuHIUN il TpU(a3HUX aCHHXPOHHUX JBUTYHIB.

35. PiBHsHHS Hanpyr Tpu(da3HUX aCHHXPOHHUX JIBUTYHIB.

36. PiBustaaga MPC i cTpymiB TpugazHuX aCHHXPOHHUX JBUTYHIB.

37. Cxema 3aMimeHHs TpU(pa3HUX aCHHXPOHHHX JBUTYHIB.

38. IlotyxHOCTI Ta BTpaTh NOTYXHOCTI B TpU(PA3HUX aCHHXPOHHUX JABHUTYHIB.

39. MexaHiyHa XapaKTepUCTUKAa aCHHXPOHHOI'O IBUI'YHA.

40. Tlpouec mMycKy aCHHXPOHHOTO IBUTYHA, TPOOJIEMH Ta CIIOCOOH ITyCKY.

41. Pob6oui xapakTepuCcTUKU TpU(Pa3HUX ACHHXPOHHUX JBUTYHIB.

42. PerymioBaHHS YacTOTH OOEpPTaHHS AaCHHXPOHHOTO JIBUTYHAa BBEACHHSM JIOJaTKOBOTO
OIopy J10 KoJIa pOTopa.

43. PerymioBaHHS YacTOTH OOEpPTaHHA AaCHHXPOHHOIO JBHWTYHA 3MIHIOBaHHSM IIiJIBEICHOT
Hanpyru.

44. PerymioBaHHS 4YacTOTH OOEpTaHHS AaCHHXPOHHOTO JBHTYHA 3MIiHOKO KUIBKOCTI Tap
TIOJIIOCIB.

45. PerymioBaHHS 4YacTOTH OOEpTaHHS AaCHHXPOHHOTO JBHTYHa 3MIHIOBaHHSIM YaCTOTH
I17BE/IEHOI HapyTH.

46. CrnocoOu ranpbMyBaHHS aCHHXPOHHHX JIBUTYHIB.

47. KoHCTpyKIis 1 MPUHIIMII il CHHXPOHHUX MAIIUH.

48. PiBHSHHS Hampyr Ta BEKTOpPHA JliarpamMa HEsIBHOIOJIIOCHOTO CHHXPOHHOTO TeHepaTopa.

49. PiBHSHHS Hampyr Ta BEKTOpPHA Jllarpama sIBHOIIOJIIOCHOTO CHHXPOHHOI'O TeHepaTopa.

50. XapaktepucTrka HepoOOJIOro X0y CHHXPOHHOTO TeHepaTopa.

51. XapakTepucTHKa KOPOTKOI'O 3aMUKaHHS CHHXPOHHOI'O T€HepaTopa.

52. TlotyxHocrti, Brpatu noTyxHocti i KK/ ciHXpoHHOT MamiHy.

53. EnexTpoMarHiTHUN MOMEHT CHHXPOHHOI MAaIllMHU 1 PIBHSHHS MOMEHTIB B PI3HUX PEeXUMAX
poboTH.

54. Po6oTa CHHXpPOHHOTO IeHepaTopa NPy aBTOHOMHOMY HaBaHTaXEHHI.

55. IIpobiemu mycky Ta criocoOu MycKy CHHXPOHHOI'O ABUTYHA.

56. PiBHSHHS Hampyr 1 BEKTOPHA JiarpaMa CHHXPOHHOTO JIBUTYHA.

57. MexaHiyHa Ta po00Yl XapaKTEPUCTUKH CUHXPOHHOTO JIBUTYHA.

58. CnocoOu peryatoBaHHS 4aCTOTH 00epTaHHS.

59. CnocoOu ranbMyBaHHS CHHXPOHHHX JIBUTYHIB.

60. OpHomIapoBi Ta ABOMIAPOBI OOMOTKH MAaIITUH 3MIHHOTO CTPYMY.

61. OOMOTKH 3 TPOOOBOIO KUTBKICTIO Ta3iB Ha MOJIOC Ta (a3sy.

62. OOMOTKHM SKOPSI MAIlIMH MOCTIHHOTO CTPYMY.

63. 3piBasuTbHI 3’eqHanHs [ Ta I pogy 00MOTOK SIKOpST MAITH MTOCTIHHOTO CTPYMY.

64. EPC oOMOTKM cTaTOpa MAallMHM 3MIHHOTO CTPyMY: TapMOHIMHUH CKJaJ pO3MOJLLY
marHiTHOi 1HAyKuii, EPC npoBignuka, EPC cekmii, ckopoueHHs kpoky, EPC cekuiiftHoi rpynu,
posnoaineHas ooMotku, EPC ¢a3Hoi o0OMOoTKH.

65. Tperi rapmoniitai EPC Tta kpatHi TppoM. 3y0O1ieBi rapmoniitai EPC, ckic mas3is.

66. MPC oOMOTKHM cTaTropa €JeKTpUYHMX MAIlWH 3MIHHOTO CTpyMy: yMOBHU aHaiizy, MPC
3ocepemkenoi oomotku, MPC posnoainenoi paszunoi oomotku, MPC aBomrapoBoi 0OMOTKH.

67. T'onoBHI IHAYKTUBHI ONOPU PO3MOIIIEHUX OOMOTOK MAIIMH 3MIHHOTO CTpyMy. [HIyKTHBHI
OTIOPH PO3CISTHHS PO3MOAITIEHNX 0OMOTOK MAIlIMH 3MIHHOTO CTPYMY.

68. MarHiTHUIl pO3paxyHOK €JIEKTPUYHUX MAIIUH.
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69. MarsiTHuil po3paxyHOK TpaHcopmaropa.

70. Peaxiiist sKOpsI HESIBHOIIOJIFOCHOT CHHXPOHHOI MAIlIMHH.

71. Peaxuist sKOps SSBHOTIOJIFOCHOI CHHXPOHHOI MAIIIMHU.

72. 3acTtocyBaHHS BEKTOPHHUX Jiarpam [yl aHali3y yCTaJleHUMX PEXKHMIB CHHXPOHHUX MalllUH:
niarpama [lotee, niarpama braonnens, neperBopena aiarpama EPC.

73. Peax1iis SsKOpsi MAIlIMHKA MTOCTIHHOTO CTPYMY. 3acO00M OOPOTHOM 3 PEAKITIEIO SIKOPS.

74. Komyrallis MallfH MOCTIHHOTO CTPYyMY.

75. IlapanenpHa poOoTa TpaHchOpPMATOpPiB: YMOBH IMIJKIFOYCHHS, BUITAJKH HEBUKOHAHHS
YMOB.

76. IlapanenpHa poOOTa CHHXPOHHOI'O T'e€HEpaTopa 3 MEPEeXer Oe3KIHEYHOI MOTYKHOCTI:
YMOBU TiAKIIOYCHHS, NOPSAOK CHUHXPOHI3allii, peryaioBaHHS aKTHUBHOI MOTYXHOCTi, KYyTOBI
XapaKTEPUCTUKH.

77. TlapanenbHa poOOTa CHHXPOHHOTO TEHEpPATOpa 3 MEPEkKeI Oe3KiHEYHOI MOTYKHOCTI:
peryJaroBaHHS PEaKTUBHOI MOTYKHOCTI, U-T10/110H1 XapaKTepUCTHKH.

78. CrarnyHa Ta IUHAMiYHA CTIMKICTh CHHXPOHHHX T'€HEpaTOpiB MpH HapayeibHid poOoTi 3
Mepeskero 0e3KiHEeUHOT MOTY>KHOCTI.

79. Komyrartisi MaliH MoCcTidHOTO CTPYMY: IPUYMHU 1CKPIHHS, OCHOBHE PIBHSHHS KOMYTAIlil.

80. Knacuuna Tteopist koMmyTalii (KoMyTaiisi OmOpoM), piBHSHHS Komytamii omopom, EPC
KOMYTYIOUO{ CeKIIii.

81. 3acobu mominieHHs KOMyTaIlii.

11. KoHCcTpyIlOBaHHSA eJIeKTPUYHUX MALIUH

1. Knacudikamis eneKTpUYHUX MAIIMH I10 30BHIIIHIX (aKTopax, SKi BU3HAYAKOTH 1l
KOHCTPYKIIIFO.

2. Knacudikarist cicteM BEHTHIIALIT €ICKTPUIHUX MaITHH.

3. Cxemu BEHTWISALIT €IEKTPUYHUX MAIINH.

4. Bu3HaueHHs BIUIMBY Ha KOHCTPYKIIIO €JIEKTPUYHUX MAIIUH CTYNEHS 3aXUCTY, cocoOy ii
OXOJIOJDKEHHS Ta MOHTAXY.

5. Kunacudikaris Ta KOHCTPYKIiSl CTAHUH PI3HUX THUIMIB.

6. Ilpm3HauenHs 1 kimacudikaimisi KOPIYCIB EIEKTPUYHUX MAIIMH 3MIHHOTO CTPYyMY.
KoHcTpyk1lis HEpo3'eMHUX KOPITYCiB.

7.  KoHcTpykiist po3'eMHUX KOPITYCIB.

8. KoncTpykuis ocepis 13 30BHIIIHIM AiaMeTpoM A0 990 mm.

9. Konctpykuis oceps i3 30BHIIIHIM AiaMmeTpoM moHag 990 mMm.

10. KoncTpyKiiist ocep/is FOJOBHOTO MOIIOCA MAIIMH MOCTIHHOTO CTPyMY.

11. KoHcTpykiis ocepAs 10AaTKOBOTO MOJI0CA MAIIUH TOCTIHHOTO CTPyMY.

12. KoHcTpyKIisi MOMIOCIB CHHXPOHHOI MAIIWHU.

13. Buau Ta KOHCTPYKIIisl KOPITYCY pOTOpa CHHXPOHHHUX MAIIHH.

14. Tlpu3HaveHHS i1 TUMH MOJIOCHUX OOMOTOK MaIINH MOCTIHOTO CTPyMY.

15. KoHcTpykiiist 0OMOTOK, 1110 BUTOTOBJISIIOTH 3 130J1bOBAHOTO TIPOBOJY.

16. KoncrpyKitisi 0OMOTOK, III0 BUTOTOBJISIOTH 3 FOJI01 MiIHOT IIMHU (CMYTH).

17. KoHCTpyKIIisi KOMIIEHCAIIHOT OOMOTKH MaITiH MOCTIHHOTO CTPyMYy.

18. KoncTpyKilist MiAIMITHUKOBUX IIUTIB.

19. Tlpu3HaveHHs, TUIH 1 KOHCTPYKIIiSI 3aMKOBHX ITOBEPXOHbB («3aMKiBY).

20. Po3sramryBaHHs 1 CKJIaJ] BUBITHOTO MIPUCTPOIO.

21. KoHCTpyKIlisi OCTOBY TpaBepCH i CriocoOH ii KpiruieHHs..

22. KoHCTpyKIlis IIITKOBUX OpakeTiB (MajiblliB).

23. Tumu i KOHCTPYKITiS IITKOTPUMAYiB.

24. Bau, npu3HaYeHHS 1 BUMOTH, 1110 MpeJI IBISIOThCA.

25. KoncTpykiist ocepist poTopa i3 30BHIIIHIM AiaMeTpoM 110 990 mm.

26. KoHcTpykiis ocepis poTOpa i3 30BHIMIHIM AiaMeTpoM moHa 990 M.

27. KoHcTpykKiliss 0OMOTKOTpUMAUiB 1 HATUCKHUX (DJIaHIIIB.

28. KoHcTpykiis Kopiryca AJist oceps poTopa.
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29. IligAmunHUKY KOYEHHS, KOHCTPYKIIiS 1 Kiacudikartis.

30. ITigmunmHUKY KOB3aHHS, KOHCTPYKIIIS 1 KjacugiKarlis.

31. KOoHCTpyKIliSi CTOSKOBHX MiAIIMITHUKOBUX BY3MiB. CHCTEeMH 3Ma3Kd CTOSIKOBHX
MIJIMIAIHUKIB.

32. KoHCTpyKist 0THOIIAPOBUX Ta JBOLIAPOBUX OOMOTOK CTaTOPA.

33. Kpimienns 1060BUX 4aCTHH OOMOTKH CTATOPA.

34. KoHcTpykuis i THIIH OOMOTKH SIKOPSI MAIlIMH MOCTIHHOTO CTPYyMY.

35. KoHcrpykitis 1000BUX YaCTUH OOMOTKH SKOPSI.

36. Buau i KOHCTPYKIIist KOPOTKO3aMKHEHOT OOMOTKH pOTOpa.

37. KoHncrpykitis pa3znoi 0OMOTKH poTopa.

38. Crmocobu ykiiagaHHs MPOBIIHUKIB B IPSIMOKYTHI Ia3U OCEPs IKOPSL.

39. KpimieHHs 0OMOTKH SKOPS B 11a30Biil Ta JOOOBHX YacTHHAX.

40. KoHCTpyKIIisi TOPIIEBOTO KOJEKTOPA.

41. KOoHCTpyKIlisi apOYHOTO KOJIEKTOPA.

42. Konekrop 3 6aHTQ)KHUMH KUTBLSIMU.

43. KonekTop 3 m1acTMacoBUM KOPITYCOM.

44. . KoHTaKTHI KUTbIIS HA TUIACTMACH.

45. KoHTaKTHI KibIIsl HA MiKaH130BaHii BTYIIIII.

46. KoHTakTHI KUTBIIS Ha 3ipIIi 3 OOJTOBUM KPIILJICHHSIM.

47. KoHTaKTHI KUIbLA 3 KpiluIeHHsAM Ha rBuHTaX. Tema 23. Konekropa Ha miactMaci.

48. Knacudikaris Ta KOHCTPYKIIiSl KOJIEKTOPIB HA IIACTMACI.

49. KoHCTpyKIIisi 0CbOBOTO BEHTHIIATOPA.

50. KoHcTpykiis paaiaibHOTO BEHTHIIATOPA.

51. Konctpykilis Bar 6alaHCyBaHHS Ta CIOCOOH 1X PO3MIILICHHSI.

12. TenJioBi, rizpaBJ/iiuHi Ta aepoaMHAMIYHI NpoLeCcH B eJIEKTPMYHUX MAIIMHAX

1. EnemeHrtapHa CTpYyKTYypa i TiipaBiiuHi €JI€MEHTH OTOKY.

2. PiBHsHHS HEPO3PUBHOCTI.

3. Pexumu nepebiry piiuH.

4. JludepenmianbHe piBHIHHS Nepediry piauHu.

5. PiBusHHs bepHymi [Uis i€aabHOI Ta peaabHOI PiIIUHH.

6. TimpaBnivHi OOPW TEPTS Ta MiCLIEBI OMIOPH.

7. PesynpTyrouuii rizpaBnigyHuii omip.

8. CxiagaHHs exBiBaeHTHUX TiapaBiiuanx cxeM (EI'C) enekTpuaHuX MammjH.

9. [IleperBopenns Ta crporienHs EI'C.

10. Jlxepena TETJIOBUIUICHHS B €JICKTPUYHIA MaIIUHi.

11. CnocoOu 0XONO0KEHHs €IeKTPUUHUX MAIlUH.

12. Vcrpiii Koma MUPKYISALIL 1 CIIOCOOH MEePEeMIIIeHHsT 0XO0JI0JHOTO CEPEIOBHIIA.

13. BbesmnocepenHe 0X0JI0IKEHHS aKTUBHUX YaCTHH €IEKTPUUHUX MAIIUH.

14. 1BeHTHLIMHUNA PO3paXxyHOK €IEKTPUYHHUX MAIlKH.

15. OcHoBHI npoliecH nepeaayi TeMIOTH.

16. 3axoH TeruionpoigHOCTI Dyp'e.

17. KoedimieHTH TEMIONPOBITHOCTI.

18. JludepeHmianbHe piBHAHHS TEIUIONPOBIIHOCTI.

19. OcHoBU po3paxyHKy TeMIEpaTypHHUX IOJIiB.

20. TemioBi onopw.

21. OcHOBHI piBHSHHSI KOHBEKTHBHOTO TPOIIECY.

22. 3acTtocyBaHHS TeOpil MOIIOHOCTI JI0 pO3paxyHKY TEIIOBIIIa4i KOHBEKIIETO.

23. Kpurepiiiai piBHIHHS U BUMYIICHIN 1 TPUPOIHINA KOHBEKIII.

24. OcHOBHI 33a4i TETUIOBOTO PO3PaXyHKY €JIEKTPHYHOI MAITUHH.

25. OCHOBHI METO/IY TEIJIOBOTO PO3PAXYHKY €JIEKTPUUHOI MAIIUHHU.

26. Meron exBiBaieHTHHX TerioBux cxeM. (ETC).

27. MeToj KIHIIEBUX EJIEMEHTIB.
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28. TemoBi po3paxyHKH €JIEKTPUYHUX MAIIKH MPU CTAI[IOHAPHUX TEIUIOBUX PEKHMAX.
29. HecramionapHuii HarpiB B CTAaHIAPTHUX PEKUMAX POOOTH €IEKTPUYHUX MAIIUH
13 ExcrtyaTanisi Ta peMOHT eJIeKTPHYHUX MALIUH;

CoNoA~WNE

MoHTaX eNeKTPUYHUX MAIIMH 1 TpaHcPopMaTopiB.

Oprani3arist TEXHIYHOTO 00CIYTOBYBaHHS €IEKTPHYHUX MAIUH.

Buay i npuyrHA 3HOMICHHS EIEKTPUYHUX MamuH. HecrpaBHOCTI €EeKTPUYHUX MaIIHH.
Bubip 3axucTy eNeKTpHYHUX MaIluH.

[Iporuo3yBaHHsI TEXHIYHOTO CTaHY €ICKTPUIHUX MAIIHH.

Knacudixariist peMOHTIB.

MexaHIYHUN PEMOHT 1 PEMOHT OOMOTOK €JICKTPUYHUX MAaIIHH.

Opranizanist peMOHTY TpaHchopmMaTopiB.

PeMOHT akTHBHHX YacTHUH TpaHC(HOPMATOPIB.

10 MopepHizaltisi elIeKTpUYHIX MaIIuH
14. BunpoOyBaHHsI Ta 1iarHOCTUKA eJIEKTPUYHUX MAIIMH

1.
2.

Knacudikamis BunmpoOyBaHb €JIEKTPUYHUAX MAIIKH 1 TpanchopMaTopis.
Mertoau BUMIpIOBaHHS MOMEHTIB, III0 OOEpPTarOTh, YacTOT OOepTaHHS 1 KOB3aHHS IpHU

BUINIPOOYBAHHSX €IEKTPUYHUX MAIIHH.

3.
4.
0 CTPyMY.

©CoNo O

Busnauenns Brpar i KK/ npu BUnpoOyBaHHSAX €IEKTPUYHUX MAIIUH 1 TpaHCPOpMaATOPiB.
BumnpoOyBaHHs mpu MiABUIIEHIA 9acTOTI 00epTaHHS 1 KOPOTKOYACHOMY TepEBaHTaXECHHI

BumnpoOyBaHHs Ha HarpiBaHHSL.

BumiproBanns onopy 00MOTOK 1 130sis1ii. BunpoGyBaHHs e1eKTpUYHOI MIITHOCTI 130J1411i1.
[Iporpama npuiitMansHO-3/1aBAIbHUX BUIPOOYBAaHb ACHHXPOHHUX MAIIHH.

[Tporpama npuiiMaibHO-3/1aBAIBHAX BUITPOOYBAaHb CHHXPOHHUX MAIIIVH.

[Tporpama npuiitMansHO-3/1aBaJIbHUX BHIPOOYBaHR MAIIUH TOCTIHHOTO CTPYMY.

10 [Iporpama npuiiManbHO-3/1aBaJbHUX BUIIPOOYBaHb TpaHCHOPMATOPIB.
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[Ipu o1iHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPaBWJIbHICTh BUKOHAHHS 3aBAaHb. 3arajbHa

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

Peiitun Ouinka . Kpurepii oriHroBaHHS
roBa ECTS Hamiona
OLlIHKa, rat . MO3UTHUBHI HeraTHBHI
BU3HAY | OLIIHKA
6anu
CHHS
— r1u0oKe 3HAHHS HABYALHOTO | BIAMOBIJI HA 3aITUTAHHS
Marepiany, 0 MICTUTBCS B MOXYTb MICTHUTH
JiTepaTypHHX JKepeiax; He3HAYHi HETOYHOCTI
— BMiHHSI aHAJII3yBaTH SBUIIA,
K1 BUBYAIOTHCSI, B IXHBOMY
90-100 A Binminn BSael\fIOSB’}ISKy 1 pO3BHUTKY; .
0 — BMiHH# TPOBOJIUTH TeOPeTHYHI
PO3PaXyHKH;
— BigmoBiai Ha 3anuTaHHS YiTKI,
JAKOHIYHI, JOTiYHO-IIOCIiTOBHI;
— BMiHHS PO3B’AI3yBaTH CKJIA/JHI
NPaKTHYHI 3a1a4i
— rJM0OKHUil piBeHb 3HAHDb B BIJIMTOBII HA 3aITUTAHHS
00cs131 000B’A3K0OBOI0 MICTSTb NeBHi
MarepiaJy; HETOYHOCTi
— BMIHHS JJaBaTH apryMeHTOBaHi
82-89 B Hob6pe | BinmoBini Ha 3anuTaHHS i
IPOBOJUTH TeOPeTHYHi
PO3PaxXyHKH;
— BMIHHSI PO3B’A3yBaTH CKJIAAHI
NPaKTU4Hi 3a1a4i
— MilHi 3HAHHS MaTepiany, 110 — HEBMIHHSA
BUBYAETHCS, TA HOTO BUKOPUCTOBYBATH
NPAKTHYHOI0 32CTOCYBAHHS; TEOPETUYH1 3HAHHS JJIS
— BMIHHS J]aBaTH ApTyYMEHTOBaHi | pO3B’sA3yBaHHS CKJIAAHMX
75-81 C Job6pe | BiamoBini Ha 3anMTaHHA 1 NPAKTHYHHUX 32124
IIPOBOAMTH TeOPeTHYHI
PO3PaXyHKH;
— BMIHHS PO3B’sI3yBaTh
NMPAKTU4HI 3a1a4i
— 3HaHHSA OCHOBHMX — HEeBMIHHS JaBaTH
(pyHIaMEHTATBHUX MOJI0KEHb apryMeHTOBaHi Bianosixi
Mmarepiaiy, 110 BUBYAEThCA, Ta iX | Ha 3alIUTaHHS,
NPaKTHYHOTO 3aCTOCYBAHHS; — HEBMIHHS aHaJi3yBaTH
6474 D 3a10BUIb | — BMIHHA p93B’ﬂ3yFaTH poCTi BUKJIaJIEHUI MaTepia i
HO NpaKkTHYHI 3aga4i BHKOHYBATH
PO3pPaxXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI NPAKTUYHI
3aaaui
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Peiitun
roea
OIlIHKA,
Oanu

Orminka
ECTS
Tat
BH3HAY
€HHS

Hamiona
JIbHA
OLlIHKA

Kpurepii oriHroBaHHS

O3UTHUBHI

HEraTuBHI

60-63

3a10BlIb
HO

— 3HaHHI OCHOBHHX
(pyHIAMEHTAIbHHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’sI3yBaTh
HAUTIPOCTIII MPaKTHYHI 3aaa4i

— HE3HAHHS OKPeMMX
(HEeMPUHUMIIOBUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHS MOCJIiI0OBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATH JYMKY;

— HEBMIHHS 3aCTOCOBYBAaTH
TEOPETUYHI MOJIOKECHHS
IpU PO3B’sI3aHH1
NPAKTHYHHUX 32124

35-59

FX

Hezanos
LJIBHO

— HE3HAHHS OCHOBHHUX
(pyHaameHTaIBHUX
M0J105KeHb HABYAIBHOTO
MaTepiany;

— iCTOTHI MOMMJIKH Y
BIZAITOBIAAX HA 3alIUTAHHA,
— HEBMIHHS PO3B’SI3yBaTh
NPOCTi NPAKTHYHI 3a71a4i

1-34
(Ha
KoMicii)

He3anos
UIBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHO1 YaCTUHHU
HABYAIILHOTO MaTepiay;
— iCTOTHI MOMMJIKH Y
BIZATOBIAAX HA 3alIUTAHHA,
— HE3HAaHHSI OCHOBHMX
byHIaMeHTaIbHUX
MTOJI0KEHD;

— HEBMIHHS OpIEHTYBATUCS
M1J] Yac po3B’A3aHHS
MPOCTUX MPAKTHYHHUX
3aga4

Ilepesedenns no3umusHoi oyiHKu (haxo8020 6CMyNHO20 8UNPOOYBAHHA O/l 6CMYNY HA HABYAHHI OIS
3000ymms cmyneHs 6akaiaspa Ha OCHOBI MOI00wi020 cneyiaricma ma macicmpa 6 wkany 100-200,
3eiono [looamxky 3 Ipasun nputiomy oo HTY «XI1l» ¢ 2021 poyi.

CxBaJieHO Ha 3aciJJaHHI BYCHOT paJu IHCTUTYTY/(PaKyabTeTy.
ITpotokon Ne 5 Bin 23 motoro 2021 p.

I'onosa Buenoi paau E iHCTHTYTY
I'onmora daxoBoi arecrairiitHoi Komicii

Poman TOMAILEBCHKHI



48
EnexTponpuson, MexaTpoHika Ta po0oTOTeXHiKa

AHOTAIILA

Mertoro (paxoBoro BUNpoOyBaHHs aOITYpIEHTIB I y4acTi B KOHKYpPCI IIOJO 3apaxyBaHHS
Ha HaBYaHHS JUII OTPHUMAaHHS OCBITHbO-KBaniikamiiHOro piBHA «Marictpy 3a cnemiasizamismu
141.09 «EnekrpoMexaHiuHI CUCTEMH aBTOMaTH3allli Ta eiaekTponpuBoa» Ta 141.10 «MexarpoHika Ta
poOOTOTEXHIKa» € 3’ACyBaHHS pIBHS CHUCTEMAaTH3alili Ta Yy3aralbHCHHS TEOPETUYHHUX 3HAHb Ta
MPAKTUYHUX HAaBHUKIB CAaMOCTIHHOI poOOTHM Al pPO3B’sA3aHHS KOHKPETHUX 3aBIaHb y Tally3six
MaIMHOOYyBaHHs, KOHCTPYIOBaHHS, BUPDOOHMILITBA Ta eKCIUIyaTamii 1 pEMOHTY MigiOMHO-
TPAHCIIOPTHUX MAILUH.

Marictp moBuHeH OyTH  MIATOTOBICHMM  JJisl OpraHi3aliiHOi, KOHCTPYKTOPCHKOI Ta
BUPOOHMYOI pOOOTH B Tally31 MalTMHOOY/TyBaHHS Ta BUKOHYBATH MpodeciiiHy poOOTy BiANOBIAHO A0
Knacudikaropa npodeciit 1K 003-2010:

12 — KepiBHUKH TiIPUEMCTB, YCTAaHOB Ta OpraHi3arlii;

1222 — kepiBHUKY BUPOOHMYHX ITLAPO3ILUTIB y TPOMHUCIIOBOCTI;

2143 — npodecioHany B rary3i elIeKTPOTEXHIKH;

2143.1 — HayKOBI CHIBPOOITHHKWY;

2145.2 — npodecionany 3 MexaHi3ailii Ta aBToMaTh3alii BAPOOHHYHX TPOIIECIB;
2310.2 — BuKJIa/1a4 BUIIOTO HABYATIBHOTO 3aKIIa/TY;

2320 — BukJ1a1a4 npodecitHoro HaBYaTbHO-BUXOBHOTO 3aKJIA]TY.

Marictp MoXe 3aiiMaTH TEpBUHHI MOCAIM: MEXaHiK, MaiicTep IUBHULI, I1HXEHEp,
1H)K€Hep-KOHCTPYKTOP, 1H)XKEHEeP-TEXHOJIOT, MOJIO U HayKOBUI CIIBPOOITHHUK,
BHKJIaJJa4(aCUCTEHT).

[Tin yac miArotoBkM A0 BUNPOOyBaHHS HEOOXIAHO 3BEPHYTH yBary Ha Te, IO abiTypi€HT
MTOBHHEH:

3namu: etanu Ta rpadikv BUKOHAHHS POOIT, Y3roKyBaTH iX 3 KEpiBHULITBOM, 3aMOBHHKOM Ta
CMIBBUKOHABIISIMU. 3a0€31euyBaTH TEXHIYHE Ta METOIMYHE KEPIBHULITBO HATIPSMKAMU TIPOCKTYBaHHS.

BuKkoHYBaTH TEXHIKO-€KOHOMIYHE OOTPYHTYBaHHS 3aCTOCYBAHHS €IEKTPOMEXaHIYHUX CUCTEM
aBTOMATH3alll] Ta €JIEKTPONPUBOY AJIsl PI3HUX BaplaHTIB.

Bubupatu edexTuBHI KpuTepii ONTHUMAIbHOIO PO3BUTKY €JIEKTPOMEXAHIYHUX CHUCTEM
aBTOMATH3allli Ta eIeKTPONPUBOY, IX ONTUMI3aLliiiHI, OL[IHOYHI, Ta ONTUMI3aL[1{HO-OL[IHOYH1 MOJIENI.

BuKOHYBaTH OIIIHKY CTPYKTYpPHU 1 BETUYMH MOTYXHOCTEH €IeKTPONPUBO/IIB IPOMHUCIOBUX Ta
IHIIMX CHOYKMBAYiB 1 BUOIp ONTUMAJIBHUX MICLB iX PO3MIIIEHHS Ha OCHOBI Cy4aCHUX MAaT€MaTHYHHX
METO/1B MOJIETIOBaHHS

Bmimu: BUKOHYBaTHM TEXHIYHI PO3paxXyHKHU YCIX PIBHIB CKJIaJHOCTI 13 3actocyBaHHsM [IEOM, y
TOMY YHCIII €JIEKTPOMEXaHIYHUX CUCTEM aBTOMATH3AIli]l Ta €JIEKTPOIIPUBOLY.

AHani3yBaTl pexUMH poOOTH €IEKTPOMEXaHIYHMX CHCTEM aBTOMAaTH3allil Ta €JEeKTPONPUBOAY Ta
BHU3HAUATH IIJISIXH iX BAOCKOHAJICHHS.

Po3paxoByBaTu 3ycwWsiisi, IIBHAKOCTI, MOMEHTH, MOTY>KHOCTI Ta BHOUpATH CHIIOBI €JIEMEHTH
eJIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eNeKTPOIPUBOLY.

BuxoHnyBaTH po3paxyHKH JIHIHHMX Ta HENIHIMHUX €JIEeMEHTIB €JeKTPUYHUX Ta MarHiTHUX KuI
€JIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eNeKTPOIPUBOLY.

Po3paxoByBaT mapameTpu, 110 XapaKTepU3YIOTh CTaTHYHI 1 JIMHAMIYHI  BJIACTHBOCTI
€JIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3allii Ta eNeKTPONPUBOJLY Ta iX eIEMEHTIB.

3acTOCOBYBAaTH Ha MPAKTHIIl 1HKEHEPHI CIOCOOH 3a0€3MeUeHHs] CTaTUYHOT Ta JUHAMIYHOT CTIHKOCTI
€JIEMEHTIB €JICKTPOMEXaHIYHUX CHCTEM aBToMaTu3auii Ta enekrporpusoay. Oprasizaiis BCTYIHOTO
BUMPOOOBYBAHHS  3MIMCHIOETHCA  BIAMOBIAHO g0 [lomoskeHHS mpo mNpuiMaabHy KOMICIIO
HarioHabHOT0 TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKHM MOMITEXHIUHUI IHCTUTYTY.
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3MICT ITPOI'PAMU

EnexkTponpuBo ¢ MIKponpomeccCOpHUM KepyBaHHAM

[Ipeamer, wini ¥ 3aBIaHHs JUCHUILTIHA ENeKTponpuBoI 3 MIKpOIPOIECOPHUM KEpyBaHHSIM;
2. JletanpHa kiacudikamis W XapaKTEPUCTUKH CYYaCHHX MIKPOIPOLIECOPHUX EIEKTPONPHUBOIIB, iX
€JIEMEHTIB 1 3ac00iB aBTOMaTu3allii; 3. AITOPUTMH KEPyBaHHS i PEryIaTOpH Uid OOYAOBH KOHTYPIB
peryJroBaHHSl TEXHOJIOTIYHUX TapaMmeTpiB (Ha 0a3l mMporpaMmyBallbHUX JIOTIYHHX KOHTPOJIEPIB), a
TaKOX BHYTPILIHIX KOHTYPIiB PEryIIOBaHHS MIKPOIIPOLECOPHUX E€TICKTPOIIPHUBO/IIB.
CyuacHi MeTOIM KepYBaHHS

HeoOxinui Bimomocti mpo cyuacHi meronu kepyBaHHs EIl; CuHTe3 cucteM 4acTOTHO-
CTPYMOBOTO KepyBaHHS MBUIKICTIO acuHXxpoHHOTO EIl (ckamsipue kepyBanus AJl); @i3u4H1 OCHOBH i
PIBHSHHS y3arajlbHEHOI €JIEKTPUYHOI MamuHH. MaTeMaTWyHUi omHuc TpH(a3HOro aCMHXPOHHOTO
neuryna (A/l) y BekrtopHo-mMarpuuHiii dopmi; CtpykTypHi (anroputmiudi) cxemu AJl B cucremi
BiJUTIKY, OPIEHTOBAHOI MO BEKTOPY MOTOKO3YEIUIEHHS POTOpa i BEKTOPY MOTOKO3YEIJICHHS CTaTopa;
Cunte3 cucremu mimnerioro kepysanus (CIIP) EII 3mimxoro crpymy Ha ©6azi HITY-AJI;
MarematuuHa MOJeNnb 1 CTPYKTypHa cxema cuHXpoHHoro nsuryHa (CJI) y cucremi BimiKy,
OpIEHTOBAHOI IO BEKTOPY IIOTOKO3YEIUIEHHs poTopa; AJNroput™m cuHtedy # crpykrypa CIIP
mBuakocti CJ1 i3 HITY npu kepyBaHHI 110 BEKTOPY OTOKO3YETUICHHS CTaTOPA.
Enepropecypco3depexeHHs1 3ac00aMM eJIEKTPONPUBOAY

Ponp enmextponpuBoma B po3B'SI3KYy MpoOJIeMH 3HeEpropecypcocOepekeHus sk ¢akTopa
JKUTTE3a0€3MCUCHHs JIIOACTBA; EHEpreTH4H1 BIACTUBOCTI eJeKTponpuBonaa; Bubip parioHanbHHX
peXKUMIB pOOOTH ¥ eKCIuTyartalii TEeXHOJOTIYHMX YCTaHOBOK 1 IX eJeKTpomnpuBojiB; Bubip
palioHaJILHOTO THIy eJIeKTpolpuBoza; Eneprosoepiraroui cuctemMu enekTponpuBona; PerymaroBaHHS
SAKOCTI  €NEKTPOCHEPTrii CHJIOBUMH HANIBIPOBIIHUKOBUMH IE€PETBOPIOBAYAMU  IPOMHECIOBOTO
€JIEKTPOIPUBO/IA.
Indopmaniiini Texnosorii Ta npukiaaadi nakeru CAIIP

Crpykrypa Ta ¢yHKUioOHaNBbHI MOKIUBOCTI rpadiunux CAIIP na mpukiani makera mporpam
AutoCAD. 3aco0u cTBOpeHHs Ta peaaryBaHHs TIpadiuyHUX MPUMITHBIB. 3acodu 3abe3neueHHs
TOYHOCTI KpecieHb. Bukopuctanns O70kiB 1 atpuOyTiB. Buxopucranus ctuiiB i cnoiB. OpumaHHs
iH(popMmalii o KpeciaeHHsAX. 3acobu meuati. TpboxBuUMipHa rpadika 3acoOM HACTPOMKM Ta adanTaiii
CAIIP. ITporpamyBanHs Ha MoBax AutoLISP i VBA.

ITEPEJIIK [INTAHb
1. Ha3BiTh criocoOu perystoBaHHs MIBUAKOCTI JBUTYHA MTOCTIHHOTO CTPyMY.
2. HakpecniTh MeXaHI4H1 XapaKTepUCTUKU:
a) ABUT'YHA MTOCTIHHOTO CTPYMY IMOCIIOBOTO 30YI>KEHHS;
0) IBUT'yHa MOCTIHHOTO CTPYMY HE3aJIEKHOTO 30y PKEHHS;
B) ACHHXPOHHOTO €JIEKTPOJIBUTYHA,;
I') CHHXPOHHOT'O €JIeKTPO/IBUTyHA.
HapaiiTe criiBBiTHOIICHHS JJIsl MEXaHIYHUX XapaKTEPUCTHK Ta X XapaKTEPHCTHK KPAIOK.
3. UM Bizpi3HAEThCA BEKTOPHA BEIWYMHA B/l CKAISPHOI?
4. HaxkpecniTh TUPUCTOPHY cXxeMy Bumpsmisiua JlapioHosa.
5. 3anuuIiTe nepenaTHy (YHKIIIO HIKYE BKA3aHOT JIAHKH.

K

1

pT

6. SlkuM YUHOM MO>KHA CTab11I3yBaTH KOOPAMHATU EIEKTPOIPUBOTY?



50

7. 1llo Take eKBiBaJICHTYBaHHS HABAaHTAXKEHHS €JIEKTPONpUBOaY? SIKi METOM €KBiBaJICHTYBaHHS

BU 3HAETE 1 KOJIU SKUN JOIIIBHO BUKOPUCTOBYBATH?

8. B 1oMy CyTHICTh IPUBE/ICHHS MEXaHIYHUX BEJIMYHH JI0 OJTHI€T IIBUIKOCTI.

9. 3anuIIiTe OCHOBHHUH 3aKOH PYXY €JIEKTPOIPUBOY.

10. Ha3BiTh 03HaKH CTIHKOCTI €IEKTPOMEXaHIYHOI CHCTEMH.

11. o Take MIKpOIpOIECOop i AJIsk YOTO BiH BUKOPUCTOBYETHCS?

12. SIk CTBOPIOETHCS MaTEeMaTUYHA MOJICNb EIEKTPOIPUBOJLY B CTPYKTYPHilt popmi?

13. CtBOpiTh MaTEMAaTUYHY MOJICITb B CTPYKTYPHIiH (pOpMi CHCTEMU «T'€HEepaTOpP-eICKTPOIBUTYH.
14. TIosICHITB CYTHICTH €TaIliB:

dazidikarris;

noriyHa o0pooOka;

nedazidikaris y paziperyasTopi.

15. B yoMy noJisirae CHHTE3 HEHPOHHOT MEPEeKi.

16. B yomy nossirae i At 40ro BUKOPUCTOBYETHCS METOJ FT€HETUUHUX aITOPUTMIB?

17. TosicHITh CYTHICTh KEpyBaHHS ACHHXPOHHHM JBUTYHOM 33 BEKTOPOM MArHITHOTO TIOJISL.

18. JloBenith, YOMy NpU pEryaiOBaHHI IIBUAKOCTI ACHHXPOHHOTO €JIEKTPOIPHUBOAY HIDKYE

HOMIHAJIBHOT TOTPIOHO 3MEHIITYBATH HANPYT'y cTaTopa?

wmn

o
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KPUTEPII OL{IHIOBAHHS BCTYITHOI'O BUTIPOBYBAHHS, CTPYKTYPA OLIIHKU, I
I[TOPAJOK OLIIHIOBAHHA [NIAT'OTOBJIEHHOCTI BCTYITHUKIB
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[Ipu o1iHIOBaHHI 3HaHb 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPaBWJIbHICTh BUKOHAHHS 3aBAaHb. 3arajbHa

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

Peiitun Ouinka . Kpurepii oriHroBaHHS
roBa ECTS Hamiona
OLlIHKa, rat . MO3UTHUBHI HeraTHBHI
BU3HAY | OLIIHKA
6anu
CHHS
— r1u0oKe 3HAHHS HABYALHOTO | BIAMOBIJI HA 3aITUTAHHS
Marepiany, 0 MICTUTBCS B MOXYTb MICTHUTH
JiTepaTypHHX JKepeiax; He3HAYHi HETOYHOCTI
— BMiHHSI aHAJII3yBaTH SBUIIA,
K1 BUBYAIOTHCSI, B IXHBOMY
90-100 A Binminn BSael\fIOSB’}ISKy 1 pO3BHUTKY; .
0 — BMiHH# TPOBOJIUTH TeOPeTHYHI
PO3PaXyHKH;
— BigmoBiai Ha 3anuTaHHS YiTKI,
JAKOHIYHI, JOTiYHO-IIOCIiTOBHI;
— BMiHHS PO3B’AI3yBaTH CKJIA/JHI
NPaKTHYHI 3a1a4i
— rJM0OKHUil piBeHb 3HAHDb B BIJIMTOBII HA 3aITUTAHHS
00cs131 000B’A3K0OBOI0 MICTSTb NeBHi
MarepiaJy; HETOYHOCTi
— BMIHHS JJaBaTH apryMeHTOBaHi
82-89 B Hob6pe | BinmoBini Ha 3anuTaHHS i
IPOBOJUTH TeOPeTHYHi
PO3PaxXyHKH;
— BMIHHSI PO3B’A3yBaTH CKJIAAHI
NPaKTU4Hi 3a1a4i
— MilHi 3HAHHS MaTepiany, 110 — HEBMIHHSA
BUBYAETHCS, TA HOTO BUKOPUCTOBYBATH
NPAKTHYHOI0 32CTOCYBAHHS; TEOPETUYH1 3HAHHS JJIS
— BMIHHS J]aBaTH ApTyYMEHTOBaHi | pO3B’sA3yBaHHS CKJIAAHMX
75-81 C Job6pe | BiamoBini Ha 3anMTaHHA 1 NPAKTHYHHUX 32124
IIPOBOAMTH TeOPeTHYHI
PO3PaXyHKH;
— BMIHHS PO3B’sI3yBaTh
NMPAKTU4HI 3a1a4i
— 3HaHHSA OCHOBHMX — HEeBMIHHS JaBaTH
(pyHIaMEHTATBHUX MOJI0KEHb apryMeHTOBaHi Bianosixi
Mmarepiaiy, 110 BUBYAEThCA, Ta iX | Ha 3alIUTaHHS,
NPaKTHYHOTO 3aCTOCYBAHHS; — HEBMIHHS aHaJi3yBaTH
6474 D 3a10BUIb | — BMIHHA p93B’ﬂ3yFaTH poCTi BUKJIaJIEHUI MaTepia i
HO NpaKkTHYHI 3aga4i BHKOHYBATH
PO3pPaxXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI NPAKTUYHI
3aaaui




52

Peiitun
roea
OIlIHKA,
Oanu

Orminka
ECTS
Tat
BH3HAY
€HHS

Hamiona
JIbHA
OLlIHKA

Kpurepii oriHroBaHHS

O3UTHUBHI

HEraTuBHI

60-63

3a10BlIb
HO

— 3HaHHI OCHOBHHX
(pyHIAMEHTAIbHHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’sI3yBaTh
HAUTIPOCTIII MPaKTHYHI 3aaa4i

— HE3HAHHS OKPeMMX
(HEeMPUHUMIIOBUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHS MOCJIiI0OBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATH JYMKY;

— HEBMIHHS 3aCTOCOBYBAaTH
TEOPETUYHI MOJIOKECHHS
IpU PO3B’sI3aHH1
NPAKTHYHHUX 32124

35-59

FX

Hezanos
LJIBHO

— HE3HAHHS OCHOBHHUX
(pyHaameHTaIBHUX
M0J105KeHb HABYAIBHOTO
MaTepiany;

— iCTOTHI MOMMJIKH Y
BIZAITOBIAAX HA 3alIUTAHHA,
— HEBMIHHS PO3B’SI3yBaTh
NPOCTi NPAKTHYHI 3a71a4i

1-34
(Ha
KoMicii)

He3anos
UIBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHO1 YaCTUHHU
HABYAIILHOTO MaTepiay;
— iCTOTHI MOMMJIKH Y
BIZATOBIAAX HA 3alIUTAHHA,
— HE3HAaHHSI OCHOBHMX
byHIaMeHTaIbHUX
MTOJI0KEHD;

— HEBMIHHS OpIEHTYBATUCS
M1J] Yac po3B’A3aHHS
MPOCTUX MPAKTHYHHUX
3aga4

Ilepesedenns no3umusHoi oyinKu haxo8oeo 6CMynHo2o UNPoOY8aHHs 01 6CMYNY HA HABYAHHSA O]
3000ymms cmyneHs 6akaiaspa Ha OCHOBI MOI00wi020 cneyiaricma ma macicmpa 6 wkany 100-200,
3eiono [looamxky 3 Ipasun nputiomy oo HTY «XI1l» ¢ 2021 poyi.

CxBaJieHO Ha 3aciJJaHHI BYCHOT paJu IHCTUTYTY/(PaKyabTeTy.
ITpotokon Ne 5 Bin 23 mortoro 2021 p.

I'onosa Buenoi paau E iHCTHTYTY
I'onmora daxoBoi arecrairiitHoi Komicii

Poman TOMAILEBCHKHI
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Enepreruxa

AHOTAIILA

®daxoBe BUIIPOOYBaHHS a0ITYpIiEHTIB ISl Y4acTi B KOHKYPCI ITOJI0 3apaxyBaHHS Ha HAaBUaHHS
JUIsl OTPUMAaHHS OCBITHBO-KBamiikariiiHoro piBus «Marictp» 3a crerianpHicTio 142 — «EHeprernune
MalMHOOY/yBaHHS» Ha OCHOBI OCBITHhO—KBamidikamiiHoro piBHsa «bakamaBp» mepenbauae
3’sCyBaHHSl PIBHS CHUCTEMAaTH3allii Ta y3arajJlbHEHHS TEOPETUYHUX 3HAHb Ta MPAKTHYHUX HABHKIB
caMOoCTIHHOT poOOTH JIJ1s pO3B’SI3aHHA KOHKPETHHUX 3aB/laHb y rany3i 3HaHb «EjexkTpuuHa iHXeHepis».

AOiTypieHT TIOBHHEH OYyTH MIiATOTOBJICHWM [UIi OpraHi3amiiiHoi, KOHCTPYKTOPCBHKOI,
TEXHOJIOTTYHOI poOOTH, pOOIT 3 eKCIuTyaTallii Ta pEMOHTY B Tary3i, BAKOHYBaTH Ipodeciiiny poboTy
3rigHo JleprkaBHOTO mepeniky mpodeciii 3aTBeppKeHOro moctanoBoo Kabinery MiHicTpiB Ykpainu
No 1117 Big 11 BepecHs 2007 p (i3 3MiHaAMHU Ta JOMOBHEHHSIMHM), 3aiMaTH NIEPBUHHI MOCAAM 3T1THO
JOBITHUKA KBamiiKallifHUX XapaKTepUCTUK Mpodeciii NpamiBHUKIB 3 ypaxyBaHHSIM BUMOT
[TonoxkeHHs Tpo cTyneHeBY MpodeciiHO-TeXHIYHY OCBITY, 3aTBEP/KEHOro IMoctaHoBor KalOiHnery
MinictpiB Ykpaiau Big 3 uepBHa 1999 p. N 956, JlepkaBHOro cranmapty mpogeciiiHO-TeXHIYHOi
OCBITH, 3aTBep/KeHoro nocraHoBoro KaGinery MinictpiB Ykpainu Big 17 cepnus 2002 p. N 1135:
MaKlCTep, TEXHOJOr YU KEePIBHHUK IUTBHHMII, CTAPIIUN JTAOOPAHT, TEXHIK, KOHCTPYKTOP Ta IHXKEHED Y
MiApO3/IiIaxX MAIIMHOOYAIBHUX IMiIPUEMCTB.

MeTor0 BCTYITHUX BHUIPOOYBaHb € TIEPEBipKAa 3HAHb BCTYIHHKIB, SKi BOHH OTPUMAIA B
pe3ynbTaTi BUBYEHHS LUKIY IUCHUILTIH, HepeadadyeHuX OCBITHHO-MPOQECiifHOI MporpaMamMu Ta
HaBYAJIbHUMH TUIAHAMH OCBITHBO-KBaJTi(hiKaliiHOTO piBHA OakaiaBpa, Ta He0OXiTHOTO 6a30BOTO PiBHS
MIATOTOBKY /10 HABYAHHS Ha APYromy piBHI crenianbHocTi 142 - « EHepreTuuHe MamimHOOYIyBaHHS.

Berynni  BunpoOyBaHHsS niepen0adaroTh BHOIPKOBY TIEpeBipKY 3HaHb 3 HOPMAaTHBHHUX
TUCHUIUTIH UKy TpodeciiHol Ta MPaKTUYHOI MiATOTOBKM CTYAEHTIB BIANOBIAHO 10 OOpaHOi
CTeUiaTbHOCTI.

Opranizailisi BCTYITHOTO BUIIPOOOBYBaHHS 3/IIHCHIOETHCS BiAnoBiaHO A0 [IpaBun npuitomy m0
HarionanbHOro TeXHIYHOTO yHIBepcUTeTY " XapKiBChbKUN MOMITEXHIYHUHN IHCTUTYT" .

3MICT ITPOI'PAMU
BerynHi BUNIpoOyBaHHS OXOIUTIOIOTh NMUTAHHS JUCLUILIIH OJIOKIB 3aranbHoi 1 mpodeciitHoi
MIJITOTOBKH, a TaKOXX OJIOKIB AUCIUIUIIH BIILHOTO BUOOpPY — «EHeproreHepyrodi TEXHOJOTII Ta
ycraHoBkM», «Komm'torepHa imkeHepis TypOomamuHy, «TemnaoBi mpolecu B €HEPreTHYHOMY
oOnasHaHH1», «J[BUT'YHH BHYTPIIIHBOTO 3TOpsHHS», «EKcImyaraliis, JlarHOCTYBaHHS Ta PEMOHT
JIB3», «KpiorenHa Ta XoJoauwibHAa TexHiIKa» HapuanbHOro mmiaany HTY «XIII» migroroBku
OakanaBpiB 3a criemianbHicTIO 142 - «EHEepreTHuHe MamImHOOY/TyBaHHS.

I[MEPEJIIK IMTAHb BCTYITHOI'O BUTTPOBYBAHHSA
Eneprorenepyroui TexHosorii Ta ycraHoBku. PeakTropm i maporeHeparopm aTOMHHX
€JIeKTPUYHMX CTAHILIH.
Xapakrepuctuku ROz 1 .
Po3paxyHKH 110 IPUBEACHUM XapaKTEPUCTUKAM TTaJIHBa.
KoeditienT HauIMIIKy TOBITPSI.
TexHiuH1 Ta NIPUBEACHI XapaKTEPUCTUKHU MAJIMBA.
TennoTexHIYHI XapaKTePUCTUKH AIKBA.
Metoau BU3HAYCHHS HAUTHIIKY TOBITPSI.
TernoBuii 6ananc NporeciB TOPiHHS.
MartepianbHuil 6agaHc MPOLECIB TOPIHHS.
Masytae rocniogapctso TEC.
0. T'azoperymsaropHi mynkTu (['PIT) ta yctanosku (I'PVY).
1. ITigroroBKa majanuBa 0 CIATIOBAHHS.
12. XapakTepuCTHKH MATY.
13. Kunacudikaris MIHHIB.

RRpooo~NoOR~wNE



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.

Po3mMenbHa Ta cymuibHa MPOTYKTUBHICTH MIIMHA.
Kiacudikarrist Ta cxemMu cucTeM MUJIOTIPHUTOTYBaHHS.
[TigroToBKa NaJIMB 0 CMIATOBAHHS y KHIT TYOMY IHapi.
lMazudikarist TBEpAUX Ta PIIKUX MATUB.
Krnacudikarrist manpHUKIB.

Koncrpykiii Mma3yTHHX (POpPCYHOK.

Buxposi nanpaukn. Tunu Ta napameTpu.
Kiacudikaris KoTmiB.

Cxutag mpoAyKTiB 3TOPSIHHS MaTHBA.

EnTanbmis npoayKTiB 3ropsiHHS.

[oBiTpsiHMiA GanmaHC KOTIIA.

PiBHsIHHS TertOBOTO OasiaHCy.

Brparu TeminoT y KoTii.

KopuchHo Bukopucrane Tero.

Knacudixkariist TOlIO4HMX €KpaHiB.

Kiacudikarris maporneperpiBHUKIB.

KomnoHoBka naponeperpiBHHKIB.

MeTtoau peryiatroBaHHs TEMIEpAaTypy NEperpitoi napu.

Metoau niABHIEHHS KOPO31HHOI CTIMKOCTI MOBITPOIIiIITPiBHUKIB.

Hwxua Teriora 3ropstHHs.

OCHOBHI €IeMEHTH KOTJIA.

MapkyBaHHsI KOTJIB.

Ocob6IMBOCTI aTOMHOI €HEPTETHKH.

JKuTTeBUi LUK ITauBa.

[ToHATTS PO BIAKPUTHI Ta 3aMKHEHHUH MATUBHUHN UAKII.

Oco01MBOCTI MaIMBa 7Sl PEaKTOPIiB HA TEIUIOBUX HEHTPOHAX.
Oco01MBOCTI NaNKBa JIsl pEaKTOpiB Ha MIBUIKUX HEUTpOHAX.

[Tpu3HayeHHs TBEIB.

Knacudoikaris TBemnis.

KoHcTpykiiliHi BUKOHaHHS TBEJIB.

[30Tonu ypany.

[{inpHICT maNTUBA.

30aradyeHHs nanusa i3oronom U 235.
Konctpykuiiini marepianu TBeniB Ta TB3.
Jlisi BUIPOMIHIOBAHHS Ha MaTepiai.
TexHos0rii BUTOTOBJIEHHS JUCTIEPCIMHOTO MaIKUBa Ta TBEIMIB.
Cranii npoexTyBaHHs TBeniB Ta TB3.
Kpurepii npoekryBanns TBeinis ta TB3.
BunpoOyBanns tBeniB ta TB3.
TpancnopryBanns TBelniB Ta TB3.
InenTudikarmis tBenis Ta TB3.

VYnakyBanHs TBeniB Ta TB3.

[IepeBarn aTOMHOI €HEPIETHKH.

[Tpunnunosi cxemu BupoOHUNTBA apu Ha AEC.
[TpunHIIMTIOBA CXE€Ma SAEPHOTO PEAKTOPA.
KoeditienTn BiATBOpEHHS i PO3MHOXKEHHS.
Po3paxyHok eHeprii 3B'13Ky HYKJIOHIB B JIpi.
Marepianu sIepHOTO peakTopa.

Bumoru 1o marepianiB s1epHOTO peakTopa.
XapaKTepUCTUKU PIJIKUX TEIIOHOCITB.
XapaKkTeprUCTUKU ra30MoAi0HNUX TEMJIOHOCIIB.
Knacudikamis peakropis.
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66. OCHOBHI THUIH €HEPreTUYHUX PEAKTOPIB.

67. IlpuHIIMIIOBa KOHCTPYKIIiS BOJIO-BOISTHUX.

68. I[IpuHuMNOBa cXxeMara3o-rpauToBUX PeaKkTOpiB.

69. KoHcTpyKIliss BA)KKOBOJIHUX PEAKTOPIB.

70. KoHCTpyKiis peakTopiB Ha MIBUAKUX HEUTPOHAX.

71. KoHCTpyKIlis piKONAaIUBHUX PEAKTOPIB.

72. EHeproBUIICHHS B aKTHBHIH 30HI peakTopa.

73. EneproBuisieHHs B KOPITyCl peakTopa.

74. 3anumkoBe €HEPrOBUIIJICHHS.

75. Tunu i 0COOIMBOCTI KUIIITYUX PEAKTOPIB.

TypOomammmHu: NPOEeKTYBAHHSI, MOHTAXK, eKCILUIyaTanbisi, peMoHT. TemnjoBi mpouecu B

eHepreTuHYHOMYy O0JIaIHAHHI

PiBHsAHHS eHeprii A7 MOTOKY PiAMHU MPU HASIBHOCTI €HEProoOMiHY 3 HABKOJHUIIHIM CEPEeIOBHILEM.

PiBusiHHs Beprysum ns ineanbHOT HECTUCIMBOI PITUHHU.

PiBHSAHHS IMITyIIbCY IUIS1 IOTOKY PiJHHH.

PiBustHHs BepHyIi ans iaeanbHol CTUCTUBOI PIIHMHH.

PiBHstHHS [TOTOHIO 7151 TOTOKY Ta3y.

BusHnauenHs koedirienTa TeTuIoBiIIayi.

[lepenaya TermiIoOTH TETUIOMPOBIAHICTIO. 3akoH Dyp’e.

I'parmani ymoBH TerooOMiny 1-ro — 4-ro poly.

. Kpurepii nmoxi6HOCTI IIpomecis Temmooominy. Ix ¢izmduuii 3MicT.

10 [Ipupoana i 3MyiieHa KOHBEKIIis (BU3HAUEHHS TEPMIHIB).

11. INepeniuuTH i 3anKicaTé OCHOBHI PIBHSHHS JJISi CTUCIIMBOI PiHHU.

12. TlepeniunTi OCHOBHI BTpATH MpH Tedii B pelliTKax 1 HOSICHUTH MEXaHi3M iX yTBOPEHHS.

13. Oco6imBOCTI HAI3BYKOBOI Tedii B penIiTKax.

14. Buznauurtu BigHocHi nonatkoBi KKJ[ akTuBHOrO i peaktuBHOro ctymneHs (p=0,5) i 3iCTaBUTH iX
3aJIeKHICTH B1J BigHOIIEeHHS mBuakocteit U/Cy,.

15. ITpuurHM 3MiHU TapaMeTpPiB MOTOKY B3/10BX pajilycy TypOiHHOTO CTYIIEHS.

16. IMpocri nukmu [ITY i ['TVY.

17. ITpuunnu Ta cnocobu ycknaaneHHs uukiaiB [ITY 1 I'TY. [Ipuknan ckiaagHOro MMKIY Ta TPUHIUI
1oro poOoTH.

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

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

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

21. Po3paxyHOK OaratrocTymiH4acToi ra3oBoi TypOiHM METOJ0M 00’ €MHOT BUTPATH.

22. KOHCTpYKTHUBHUH Ta NOBIPOYHHUH PO3paxyHKH PEKyNepaTUBHOIO TEIIOOOMIHHOIO anapary.

23. Turu TeTI000MIHHUX aIaparis.

24. KOHCTPYKTHBHI 0COOIMBOCTI 3MIIIyBaJIbHUX TETJIOOOMIHHUX araparis.

25. KOoHCTpYKTHBHI 0COOJIMBOCTI pEKYIIEPaTUBHUX TETNIOOOMIHHUX araparis.

26. KoHCTpYKTHBHI 0COOIMBOCTI pereHepaTUBHUX TEMJI00OMIHHUX araparis.

27. IIpsIMOTOYHA Ta MPOTUTOYHA CXEMH PYXY TEIJIOHOCITB Ta X €()EeKTUBHICTS.

28. Brpatu THCKY TEIJIOHOCIIB B TEIJIOOOMIHHOMY arapari.

29. [epeniunTH i 3ammMcaTé OCHOBHI PIBHSIHHS PyXY CTHUCIIUBOI PiWHU.

30. [lepeniunTi OCHOBHI BTpATH MPH Teuii B PEIIITKaxX 1 MOSICHUTH MEXaHi3M iX YTBOPEHHS.

31. Oco6mmBOCTI HAA3BYKOBOI TeUii B penTiTKax.

32. Buznauutu BigHocHui sonatkoBuii KK/ akTuBHOTO i peaktuBHoro crynens (p=0,5) i 3icTaBuTi
ix 3anexHicThb BiJ U/Cy.

33. [IpyunHM 3MiHK TapaMeTpPiB MOTOKY B30BXK pajilycy TypOiHHOTO CTYIIEHSI.
JIBUTYHH BHYTPilIHBbOTO 3ropsinds. Excnayaraiisi, AiarHocCTyBaHHSI Ta PeMOHT IBUTYHIB
BHYTPIlLIHHOI'0 3rOPSIHHSA

1. Icropis 3apomkeHHs napoBux MamuH. [lepii mpoMucIoBi MapoBi MAIIMHU. Y HIBepcaJlbHA TapoBa
marmHa J[xelimca Yarra.

CoNoR~LNE



[epmi konctpykuii /IB3. Burynu Jlenyapa, Hukonaca Otro, Pynonsda Juzens.

Kiacudikamis JIB3 3a iX 0CHOBHUMH IMOKa3HUKAMH.

Po6oui nuknm nBoraktHux JIB3.

Po6oui nuknmm yotupboxTakTHuX J1B3.

Oco61uBOCTI BUKOPUCTAHHS HA/UTYBY JBUTYHIB.

[Toka3HUKY 1 XapaKTePUCTUKH JIBHUTYHIB.

[TanmBa, MOTOPHI Maciia Ta 0XOJIOJKYIOYl PiAUHU.

OcHoBHI MexaHi3mu JIB3, X KOHCTpYKITis.

0. OcnogHi cucremu J/IB3, 0c00AMBOCTI X KOHCTPYKIIi.

1. T'a3o0Bi TypOiHu. PeakTuBHI IBUTYHH.

. JIBUTYHU HETPAAMIIIHHUX KOHCTPYKITIH.

13. OcHOBHI HanpPsIMKH PO3BUTKY JBUTYHIB, K JDKEPEJ CHEpPrii.

14. TepmoauHaMiyHi mapaMeTpu CTaHy (EKCHEHCHBHI Ta iIHTEHCHBHI). PiBHOBa)XHHUH Ta
HEPIBHOB)XHUH CTaH CHCTEMH. TepMOIMHAMIYHI POLIECH.

15. ITpuHuun HE3BOPOTHOCTI B aaiabartHil cucteMi. EMnipuyna ta Metpuyna eHtporis. [IpuHmmn
ICHYBaHHS EHTPOIII].

16. TemmoeMKicTh ra3iB. 3aJIe)KHICTh TEIIOEMKOCTI BiJI TEMIIEPATYPH, CIIOCOOY MiABOY TEIUIOTH.

17. 3akonu imeanbHuX ras3iB. TepMmiuHi piBHAHHS CTaHy 171€aIbHOTO Ta3y.

18. Ilepmmii 3aKOH TEPMOAMHAMIKH.

19. [pyruii 3aK0H TepPMOJUHAMIKH.

20. Tperiit 3aKOH TEPMOTUHAMIKH.

21. OcHoBHI TepMoAMHaMiuHi pouecu. Po6ora, Temnora, BHYTPIIIHS €Hepris, EHTAbITIA.

22. Tumum nuknis JIB3. [Tutoma pobora razis B ukdii. KK/ muxy.

23. IlpusHaueHHs], CTPYKTypa Ta BUKOPHCTAHHSI OTIEPAIIIHHAX CUCTEM.
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24. Tlowsarrs ¢aiiny, moHATTs ¢aiioBoi cucreMu. Di3udHA 1 JOTTYHA CTPYKTYpa (aiIoBOT CHCTEMHU.
25. Tlpu3HaueHHs Ta MOXJIMBOCTI BUKOPUCTAHHS CHCTEM MporpaMmyBaHHs. CUCTEMH MPOrpaMyBaHHs

B IH)KEHEPHIN JISUIbHOCTI.

26. AnroputmiuHa MoBa. OcoOIMBOCTI pO3poOKHU anropuTMiB. Bumoru 10 3aco0iB anropuTMidHUX
MOB.

27. OCHOBHI OIlepaTopy MOB IIPOTpaMyBaHH:.

28. OcolOymBOCTI OpraHi3arii IUKIIiB.

29. BukopucTaHHs MiAIpOrpam.

30. MepexeBi koM 1oTepHi TexHouorii. Tunmu mepex. bynosa mepexx. OOMiH iHpopMarieio B
Mepexax.

31. BbazoBe mporpaMHe 3a0e31eYeHHsS aBTOMAaTH30BaHUX CUCTEM, IIPU3HAYEHHS Ta Ki1acu(iKaIis.

Kpiorenna ta xo/1011/1bHa TeXHiKa

OxapakTepHu3yBaTH X0JI0JOYTBOPIOOYI IPOIIECH.
HpocentoBaHHs

AniabGaTHe po3mmpeHHs ra3y. Jlerannep Buxiomn.

TpyOka Panka-Xinma.

Ponb [neanpHUX IUKIIB 1 IPOIIECIB y aHAII31.

Knacudikarrist Xom01uapHUX 1 KPIOTEHHUX YCTAaHOBOK 1 ITUKJTIB
Peanbhi nuknu. BrpaTh, epeKTUBHICTD pealbHUX LUKIIIB.

ROoo~Nooa~LONE

1 IPOCETIOBAHHS Ha HE3BOPOTHI BTPATH B IIUKJI1
11. [Iukn xackaaHOI XOJOAUILHOI MAIlIMHU.
12. TeopeTnuHU# MpoIIeC MAPOLKEKTOPHOT X0oamibHOT MammHu O6nacTs 3acrocyBanHs [TEXM
13. OcHoBHi noHATTS pekTH(dikamii GiHapHOI cymimn AHaui3 nporecy pektudikarii B Ix miarpami

OxapakTepu3yBaTl OCHOBHI JllarpaMy T'€TepOreHHUX OiHapHUX cymimei. Jlatu iX npu3HayeHHs

[uknu napoBuX KOMITpeciHHUX XonoauibHUX MauH Luka XM 3 gpocentoBaHHSAM XJ1aJdareHTy
0. Ilpuunnu nepexony 10 6araTOCTYIMiHYATOrO CTUCHEHHS. BB 6aratocTyniH4acToro CTUCHEHHS

14. Meron [lonmona BU3HauU€HHS 4YKciia TapiioK pekTudikaiiiinoi kononu Meroxg Mak-Keba 1 Tine

BH3HAYCHHS YHCJIA TAPIIOK PeKTU(]IKaiiHOT KOJIOHH
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Cxemu Ta npuHUUN 1ii abcopOuiiHoi X0M0auIbHOI MamuHy. ['padiunuii po3paxyHoK
HalNpocCTIIIoi cXeMH MallliHU

Buan aBromartu3anii X0J0JMIbHUX MAIIMH Ta YyCTAaHOBOK.

ITpuctpoi 1 3acobu aBTOMaTHU3aLIl XOJIOAUIBHUX T4 KPIOTEHHUX YCTaHOBOK

[Tpunanu 1 aBBTOMaTUYHOTO KOHTPOJIS TUCKY Ta PO3PIIKEHHS.

Metoau BuMmiproBaHHs Temiieparypu. OcoOGIMBOCTI BUKOPUCTaHHS TEPMOMETPIB B XOJIOJMIIBHUX
Ta KPIOTEHHHUX CHCTEMaXx.

[Ipunaau peryaroBaHHs 1 CUTHaITI3AIlIT PiBHS.

[IepeTBOproBayi BOJIOTOCTI B CHCTEMaxX aBTOMAaTH3aIlil XOJOJMIIBHIX YCTAaHOBOK. BumiproBadi
BOJIOTOCTI.

ABTOMaTH3AIis] KOMIIPECOPHUX XOJIOAMIBHAX MAIIHH.

Cuctemu peryinroBaHHs IPOAYKTUBHOCTI KOMIIPECOPIB 3a JOIIOMOIOI0 PErysSTOPIB NPsIMOi Ta
HEenpsIMOoi fii.

Tepmoperymordi BEHTHIII, pejie TEMIIEPATYPH, peie 1 peryIsaTOpH THCKY, €JIEKTPOMAarHiTHI
BEHTHITI.

CucrtemMu aBTOMaTUYHOTO YIIPABIIiHHS MapaMeTpaMu MajluX XOJIOAUIBHUX MallvH. TeMnepaTypHi
Ta IyCKO3aXHUCHI pere.

Bunu 1 mapamerpu iMnynbcHUX curHaniB. Criocobu BUMIPIOBaHHS MapaMeTpiB iIMITyJIbCa.
dopmytroui manmory. Judepeniorodi Ta iHTErpy0Yi MPUCTPOI.

EnextponHi ki1ro4i Ta 0OMexXyBayi.

IMITynbCeHI miacHITIOBHYI.

MynbsTuBIOpaTOpHU 1 FeHEPATOPH IMITYIIbCIB

IMmmynbeHi mputaay Ha IHTETPANBbHUX ONEPAiHHUX MACHIIOBAYaX.

MynsTuBIOpaTOp Ha ONEpaLiitHOMY MiICUITIOBaYi

Anre6pa noriku. Cucremu paxyBaHHs. B3a€MO3B'sI30K CUCTEM paxyBaHHSI.

Bunu Ta mapamerpu noriunux mikpocxem. [Tapamerpu noriunux mikpocxem TTJII, KMIH 1
E3JI tumnis.

Bunu ¢pyskiionansHux npuctpoiB. KomOiHaIiliHi Ta MOCIIOBHICTHI IPUCTPO].

SIKicHa 1 KIJIbKICHA XapaKTEepUCTHKA BUMIPIOBAaHUX BeTUYUH. CUCTEMH OJMHUIb.

3aco6u BuMiptoBaHb. HopMoBaH1 METpOJIOTiuHI XapaKTEPUCTUKU 3aC001B BUMIPIOBAHb.
IToxubOku BUMiprOBaHb Ta iX BUAW. MeTposioriyHa HaliiHICTh 3aC001B BUMIPIOBAHHS.
Metoau 3MeHIIEHHS MOXUOKU BuMiptoBaHb. CTabinizalis pexumiB BuMiptoBanb. HaniliHicTh
TEXHIYHUX CHCTEM Ta METOJIH 1 OLIIHKH.

ETanonu 9acToTH, e1eKTPOPYIIIHHOT CHIIH, CHITH €JIEKTPUIHOTO CTPYMY, MacH, TEMIEpaTypH.
Metoau BUMipIOBaHb TEMIIEPATYPH, TAPAMETPIB MATHITHUX Ta €JIEKTPUYHUX IOJIiB.

Metoau BUMipIOBaHHS HANPYTH Ta CHIIH €IEKTPUIHOTO CTPYMY.

Po3mmproBanHs Mexx BUMiproBaHHs. KommneHcaniiiHi MEeToau.

EnextponHuit BOJIBTMETP 3MIHHOTO CTPYMY.

MocroBi meToau BumiproBanus R,L,C.

BumiproBanHs mapameTpiB HaliBIPOBIAHUKOBUX MPUJIa/IiB.

udposi meronu BuMiproBanb. LlndpoBuit yacToTOMIp 1 BOJIBTMETP
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[Ipu oriHIOBaHHI 3HaHB 32 OCHOBY CJiJl OpaTH MOBHOTY 1 MPAaBMWIbHICTh BUKOHAHHSA 3aB/IaHb. 3arajibHa

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

Peiitun Ouinka . Kpurepii oriHroBaHHS
roBa ECTS Hamiona
OLlIHKa, rat . MO3UTHUBHI HeraTHBHI
BU3HAY | OLIIHKA
6anu
CHHS
— r1u0oKe 3HAHHS HABYALHOTO | BIAMOBIJI HA 3aITUTAHHS
Marepiany, 0 MICTUTBCS B MOXYTb MICTHUTH
JiTepaTypHHX JKepeiax; He3HAYHi HETOYHOCTI
— BMiHHSI aHAJII3yBaTH SBUIIA,
K1 BUBYAIOTHCSI, B IXHBOMY
90-100 A Binminn BSael\fIOSB’}ISKy 1 pO3BHUTKY; .
0 — BMiHH# TPOBOJIUTH TeOPeTHYHI
PO3PaXyHKH;
— BigmoBiai Ha 3anuTaHHS YiTKI,
JAKOHIYHI, JJOTiYHO-IIOCTIiTOBHI;
— BMiHHS PO3B’AI3yBaTH CKJIA/JHI
NPaKTHYHI 3a1a4i
— rJM0OKHUil piBeHb 3HAHDb B BIJIMTOBII HA 3aITUTAHHS
00cs131 000B’A3K0OBOI0 MICTSTb NeBHi
MarepiaJy; HETOYHOCTi
— BMIHHS JJaBaTH apryMeHTOBaHi
82-89 B Hob6pe | BinmoBini Ha 3anuTaHHS i
IPOBOJUTH TeOPeTHYHi
PO3PaxXyHKH;
— BMIHHSI PO3B’A3yBaTH CKJIAAHI
NPaKTU4Hi 3a1a4i
— MilHi 3HAHHS MaTepiany, 110 — HEBMIHHSA
BUBYAETHCS, TA HOTO BUKOPUCTOBYBATH
NPAKTHYHOI0 32CTOCYBAHHS; TEOPETUYH1 3HAHHS JJIS
— BMIHHS J]aBaTH ApTyYMEHTOBaHi | pO3B’sA3yBaHHS CKJIAAHMX
75-81 C Job6pe | BiamoBini Ha 3anMTaHHA 1 NPAKTHYHHUX 32124
IIPOBOAMTH TeOPeTHYHI
PO3PaXyHKH;
— BMIHHS PO3B’sI3yBaTh
NMPAKTU4HI 3a1a4i
— 3HaHHSA OCHOBHMX — HEeBMIHHS JaBaTH
(pyHIaMEHTATBHUX MOJI0KEHb apryMeHTOBaHi Bianosixi
Mmarepiaiy, 110 BUBYAEThCA, Ta iX | Ha 3alUTaHHS,
NPaKTHYHOTO 3aCTOCYBAHHS; — HEBMIHHS aHaJi3yBaTH
6474 D 3a10BUIb | — BMIHHA p93B’ﬂ3yFaTH poCTi BUKJIaJIEHUI MaTepia i
HO NpaKkTHYHI 3aga4i BHKOHYBATH
PO3pPaxXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI NPAKTUYHI
3aaaui




62

Peiitun
roea
OIlIHKA,
Oanu

Orminka
ECTS
Tat
BH3HAY
€HHS

Hamiona
JIbHA
OLlIHKA

Kpurepii oriHroBaHHS

O3UTHUBHI

HEraTuBHI
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3a10BlIb
HO

— 3HaHHI OCHOBHHX
(pyHIAMEHTAIbHHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’sI3yBaTh
HAUTIPOCTIII MPaKTHYHI 3aaa4i

— HE3HAHHS OKPeMMX
(HEeMPUHUMIIOBUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHS MOCJIiI0OBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATH JYMKY;

— HEBMIHHS 3aCTOCOBYBAaTH
TEOPETUYHI MOJIOKECHHS
IpU PO3B’sI3aHH1
NPAKTHYHHUX 32124

35-59

FX

Hezanos
LJIBHO

— HE3HAHHS OCHOBHHUX
(pyHaameHTaIBHUX
M0J105KeHb HABYAIBHOTO
MaTepiany;

— iCTOTHI MOMMJIKH Y
BIZAITOBIAAX HA 3alIUTAHHA,
— HEBMIHHS PO3B’SI3yBaTh
NPOCTi NPAKTHYHI 3a71a4i

1-34
(Ha
KoMicii)

He3anos
UIBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHO1 YaCTUHHU
HABYAIILHOTO MaTepiay;
— iCTOTHI MOMMJIKH Y
BIZATOBIAAX HA 3alIUTAHHA,
— HE3HAaHHSI OCHOBHMX
byHIaMeHTaIbHUX
MTOJI0KEHD;

— HEBMIHHS OpIEHTYBATUCS
M1J] Yac po3B’A3aHHS
MPOCTUX MPAKTHYHHUX
3aga4

Ilepesedenns no3umusHoi oyinKu haxo8oeo 6CMynHo2o UNPoOY8aHHs 01 6CMYNY HA HABYAHHSA O]
3000ymms cmyneHs 6akaiaspa Ha OCHOBI MOI00wi020 cneyiaricma ma macicmpa 6 wkany 100-200,
3eiono [looamxky 3 Ipasun nputiomy oo HTY «XI1l» ¢ 2021 poyi.

CxBaJieHO Ha 3aciJJaHHI BYCHOT paJu IHCTUTYTY/(PaKyabTeTy.
ITpotokon Ne 5 Bin 23 mortoro 2021 p.

I'onosa Buenoi paau E iHCTHTYTY
I'onmora daxoBoi arecrairiitHoi Komicii

Poman TOMAILEBCHKHI
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IIpoMuc/ioBa Ta KOMYHAJIbHA TeNJIOCHEPreTHKA.
Enepreruunuii MeHe>KMEHT Ta eHeproe(eKkTuBHICTH

AHOTALIA

MeToro BCTYMHOTO BHIPOOYBAaHHS € KOMIUICKCHA MEpeBipKa 3HAaHb BCTYMHHKIB, SIKI BOHHU
OTPUMAJIM B PE3YJNbTAaTl BHBYCHHS LMKy IWMCHUMIUIIH, IO TepeadadeHi OCBITHHO-TIPOodeciitHOO
IpOrpamMol0 Ta HABYAIBHUMHU IUIAaHAMH Y BIJMOBIJHOCTI 3 OCBITHbO-KBami(pikamiifHUM piBHEM
«OakamaBpy.

BerynHuk moBHHEH MPOAEMOHCTPYBaTH (yHIAaMEHTANIbHI Ta MpodeciiHO-0pi€eHTOBaH| 3HAHHA 1
3MaTHICTh BHUPINIYBaTH THUIIOBI mpodeciiiHi 3aBmaHHA, sKi mepeadadeHi Juisi  BIAMOBIIHOTO
KBaJTi(hiKaIIfHOTO PiBHA B Tay3i TEINIOCHEPTETUKH Ta CHEPTETUYHOTO MEHEPKMEHTY.

CroenjanicT 3 TEMJIOEGHEPreTUKU Ta EHEPreTMYHOIo MEHEKMEHTY IIOBHHEH BOJIOAITH
HEOOXiTHMM 00’€MOM BMiHb 1 HaBHYKIB IMPOEKTYBAaHHS TEIUIOCHEPTETHYHUX Ta TEIUIOTEXHIYHUX
YCTaHOBOK BUPOOHMYOIO Ta HAYKOBOT'O NPU3HAUYEHHS, IPOBEJCHHAM iX BUIPOOOBYBaHb Ta IOTOYHOI'O
KOHTPOJIIO; PO3pOOJICHHS, BIPOBA/DKEHHS, MOJEPHI3alii Ta YHPaBIiHHSI TEIUIOCHEPTeTUYHUM
o0JIaJHAHHSAM, MPOEKTYBaHHSIM TEIUIOEHEPreTUUHUX CHUCTEM, KOHCTPYIOBaHHSM Ta OOCIyrOBYBaHHS
TEIUIOCHEPTeTHYHUX 1 TETUIOTEXHIYHUX YCTaHOBOK.

[lin yac miArOTOBKM 10 BUIMPOOYBaHHS HEOOXIAHO 3BEPHYTHM OCOOIUBY yBary Ha Te, IIO
abiTypi€HT MOBHHEH:

3Hamu: TEOPUTUYHI OCHOBU TEIUIOTEXHIKH, YCTpiil Ta NpUHOMUN [ii pI3HUX THUIIB
TEIUIOCHEPTeTHYHOTO O0JaJHAaHHs, 3aXWCHUX Ta BHUMIPIOBAJIBHUX NPWIALIB Ta JIONOMIDKXHOTO
TEIUIOTEXHIYHOro O0JIaJHAHHS, CHUCTEMH BUPOOHUITBA Ta PO3MOJUIYy E€HEPrOHOCIIB MPOMHUCIOBHX
HiANPUEMCTB, OCHOBHU IMPOETYBAHHS KOTEIBHUX YCTAHOBOBOK Ta TEINIOMACOOOMIHHHUX amapaTiB

émimu. TPOEKTYBaTH Ta KOHCTPYIOBATH OCHOBHE TEIJIOGHEpreTUYHe OOJIaJHaHH,
00CITyrOBYBaTH TPOMHUCIIOBI TEIUIOCHEPTETHYHI OOEKTH, BUKOHYBATH PO3PaXyHKH Ta KPECICHHS 3a
nornomororo EOM, aHanmizyBaTu AOLUIBHICTH Ta aKTyallbHICTh OOpaHOI KOHCTPYKLII Ta METOIUK
PO3paxyHKy, MPOBOJAMTH aHAJI3 TapaMETPHUUHUX XapaKTEPUCTHUK.

BerynHe ¢axoBe BHIpOOyBaHHS BKJIIOYAE 3MICT HOPMATMBHMX HaBYAJIbHUX JAMCLUIUIIH
npogeciiHol MiATOTOBKH, Y TOMY YHCIIL:

1. TexHiuHa TepMOAUHAMIKA.

2. TermomacooOMiH.

3. TennoTexHi4YHI IPOLECH Ta YCTAHOBKH ITPOMHUCIIOBHUX MiAMPUEMCTB.

4. Cucremu BUpOOHHUIITBA Ta PO3MOLITY €HEPIOHOCIIB.

5. KoTrenbHi ycTaHOBKH MIPOMUCIOBUX ITiIIPUEMCTB.

Opranizailiss BCTYITHOTO BHUIIPOOOBYBAaHHS 3IIHCHIOETHCS BIAMOBIAHO 10 [lomoxkeHHs mpo
npuiiManbHy Kowmicito HamionaneHoro TexHIYHOTO YHiBepCHTETY «XapKiBCBKOTO IOJNITEXHIYHOTO
THCTUTYTY».

3MICT [TPOI'PAMU
1. TexHiuHa TepMoanHaMiKa.

OcHOBHI TOHATTA TepMoAuHaMmiku. PobOode Tijlo, mapameTpu CTaHy, pIBHSHHS CTaHy
171eaIbHOTO ra3y, MOHATTS TePMOJIUHAMIYHOTO MPOIIECy, TEIMJIOEMKOCTI Ta3iB, poboTa ra3y y mpoueci.
Cywmimn ineanbHux rasis Ilepmmii 3aKkoH TepMOAWHAMIKH, TMOHSATTS BHYTPIIIHBOI €HEprii rasy, 3MiHa
BHYTPIIIHBOI €Heprii y mpoleci iJeaJbHOro Ta3y, aHaJIITU4YHI BHpa3ud TEpIIOrO 3aKOHY
TEPMOJIMHAMIKH, €HTaNbIIisl Ta eHTpomis razy. TepMoanHaMiyHi MpoLecH ifeanbHoro raszy. Ileprimii
3aKOH TEePMOAMHAMIKU JJs MOTOKY rasa. Boasna mapa. IlapoyTBopeHHsSI NpH HOCTIHHOMY THCKY.
BusHayeHHs mapaMeTpiB HACHYEHOI BOJHM, CYXOrO HACHUYEHOTO Iapy, BOJOTOT0 HACHYEHOTO Iapy,
neperpitoro mapy. T-S Ta i-S agiarpamMu BOASIHOI Mapu, TEPMOAMHAMIUHI MPOLECH BOJASHOI MapH.
PiBusinas Knaneiipona-Knaysiyca. Bonore moBitps. AGcomtoTHa Ta BiIHOCHA BOJIOTICTH MOBITPA.
Bosoroswmicrt. i-d niarpama Bosiororo mosiTpsi. PeanbHi rasu. BinMiHHICTB BIacTHBOCTEH peambHUX
raziB BiJ i7eanbHUX. METOAM MOCTIDKCHHS TEPMOAMHAMIYHUX BIIACTHBOCTEH peajbHUX Ta3iB.
Excnepument Enaproca. PiBHsHHA cTaHy peanbHuX rasiB. PiBHsHHS Ban-nep-Baanbca. Buznauenns



64

KOHCTaHT piBHsHHS BaH-nep-Baanbca. Y3aranpHeHe piBHSHHS CTaHy peajlbHOro rasy. PiBHSHHS cTaHy
Hitepiui, beptno, Pemmix-KBonra.  Xapaktepuctuuni (yHKIi Ta iX OCHOBHI BJIACTHBOCTI.
3acTocyBaHHS XapaKTepUCTUUHUX (QYHKIIH. JudepeHIiiini piBHAHHS XapaKTePUCTUUYHUX (PYHKIIIH.
Butikanns rasiB Tta mapu. AnmiabatHe BuTikaHHs rasy. IlIBuakicte TeopernuHa i mificHa. ButikaHHs
imeanpHOrO razy. Bu3HayeHHs IIBHUIKOCTI Ta BUTPATH ra3dy Hpu BUTiKaHHI. KpuUTH4HE BiAHOIIECHHS
TUCKIB mpu BUTiKaHHI. Kputnyna mBuakicte. MakcumanbHa BUTpaTa. PI3MYHUN CMHUCT KPUTUYHOT
MBHUIKOCTI. J[Ba pekumMu BuTiKaHHS. BuTikaHHs 3 BTparamu. Bu3HaueHHS AiHCHOI MIBHIKOCTI Ta
Butpatu. KoedimieHT mBUAKOCTI Ta KoedimieHT BUTpaTH. BrummB ¢opMu kaHaimy Ha XapakTep Tedii
razy. OcHoBM po3paxyHkKy comna JlaBanga. UYucino Maxa. Ilapamerpu raiabMyBaHHsS Tasy.
HpocemoBanHs ra3iB Ta napu. Judepenmiitnuii apocenb-edexkt. KpuBa inBepcii. IHTerpanpHuii
npocenb-edekt. Jpyruit 3akon TepmoanHaMiku. [Ipsimi Ta 3BopoTHI UK OCHOBHI XapaKTEPUCTHKU
TEPMOAMHAMIYHOTO LHUKITY. TepMidyHUN KoedimieHT KopucHoi mii. TeopeTHuHuUH XOJOIUIBLHUN
KoedilieHT. AHami3 MpsMOTo 1 3BOpOTHOro mukiny KapHo. YMoBH, HEOOXimHI A NEpeTBOPEHHS
TEIIOTH y poboTy. TepmiuHa Ta MeXaHiuHa HEOOOPOTHICTh MPOIECiB. 3MiHA SHTPOITIi B 3BOPOTHUX Ta
HE3BOPOTHUX Tporecax 1 mnukinax. IHrerpamm Kiaysumyca. @opMyiroBaHHS JAPYroro 3akOHY
TepMOJUHAMIKUA. 3MiHAa EHTPOIi 130Jb0BaHOI CUCTEeMH. MakcuMaiabHa KOpHUCHA po0OTa CHUCTEMHU.
Excepris. Busnauenns ekceprii rermioru ta notoky macu. Exceprernunnii KK/I. uknmm mapocuinoBux
ycraHoBOK. [lapocunoBuil nukn Penkina. BrumB HayanbHUX Ta KIHIEBUX [apamMeTpiB Mapu Ha
tepmivanii KKJ[ AniabatHa Ta BHYTPIIIHA MOTYKHICTh YCTaHOBKHU. LIMKII 3 BTOpUHHHUM IEPErpiBOM,
ta #oro Ttepmiunmii KKJI. V3arampnenwmit mukn Kapno. IlapocwioBuii IUKI 3 TPaHUYHOKO
pereHepamiero. CXeMH pereHEepaTHBHOTO MIiNIrpiBy skuBwiIbHOT Bomu. Tepmiuamii KK/,
pereHepaTuBHOrO HUKITY. Bu3HaueHHs mapameTpiB mapu B pereHepaTUBHUX oTOOpax. BusHaueHHS
KUTbKOCTI BigOupaeMoi Ha pereHepanito mnapu. llokasHMKH pPOOOTH MApOCHIOBHX YCTaHOBOK
(motyxnicts, KKJI, muTomMa BuTpaTa manuBa 1 Teruia). BusHaueHHS BUTpaTd Mapu uepe3 TypOiHy.
[Tapocunosi ycranoBku AEC. OcHOBHI cxemHu. BU3Ha4YeHHsSI TeMIlepaTypH Ta THUCKY TapH Iepes
Typ6inoro. Tepmiunuit KKJ[ Ta amiabatna motyxHicte. Lluka razotyp6innoi ycranosku (I'TY) 3
M1JBOJIOM TEIJIOTU Npu nocTiiiHoMy Tucky. Tepmiunuit KKJI ta aniabatHa notyxHicts. Hukn I'TY 3
perenepariiero Temnotu. [ukimu I'TY 3 GaraTocTyneHeBUM CTHCKOM 1 MiJIBOJOM TEIUIOTH. 3aMKHEHI
uukiu I'TY. Tokasznuku pobotu I'TY (noryxuicts, KK/, nutoma BuTpara nanusa). TepMoanHaMiuH1
LUKJIM IBUTYHIB BHYTPIIIHBOTO 3TOPSHHSA 3 MiJIBOJIOM TEIUIOTH MPH NOCTiiiHOMY 00'eMi 1 TUCKY. L{nkin
31 3MIIIAHUM MIJBOAOM TeruIOTH. [IopiBHSHHS IIUKIIIB B yMOBaX OJJHAKOBOTO MaKCUMAaJIbHOTO THUCKY Ta
MaKCUMaJibHOI TemnepaTypH. [loka3HuKH poOOTH IBUTYHIB BHYTPILIHBOTO 3TOpSHHS (TOTYXHICTB,
KK/, nuroma ButpaTta nanusa). [laporazosi ycranoku (III'Y). Cxemu Ta nukiau 6iHapuux [I'Y 3
KOTJIOM-yTHJII3aTOPOM, MOJAAYer0 Ta3iB y KOTEeJ Ta 3 BUCOKOHANOPHUM MaporeHepaTtopoM. OCHOBU
tepmoarHamigHoro po3paxyHky III'Y. ITokazuuku pobotu II'Y. Cxema Ta TepMOIWHAMIYHUMA UK
MApOKOMIIPECIOHHOT ~ XOJOAMJIBHOI ~ MalIMHU.  XOJoAwibHUM  KoedimieHT. OnHOCTyNEeHeBa
TertoHacocHa ycrtanoBka (THY).

2. TemomMacoo0MiH.
Tennonposignicth. 3akoH Dyp'e. KoedirieHT TemmonpoBigHOCTI. TemaonpoBiIHICTh TIOCKOT,
HWTHAPUYHOT ¥ KynboBOi cTiHKA. KOHBeKTHBHBIN TemnooOMmiH. 3akoH HeioToHa — Puxwmana.

Koeoginient ternosingadi. OcHoBu Teopii monibHocti. Kpurepii moxpiOHocti. [udepeniianbhi
PIBHSHHS KOHBEKTUBHOro TeruiooOMiHy. TeruoBignada mpu OOTIKaHHI IUIOCKOi  TOBEPXHI.
TennoBignaya npu IKHI B TpyOax 1 KaHanax. TeruoBigaada npu o0TikanHi Tpy0. Terosingaua npu
NpUPOJHiIM KOHBeKIii. TerooOMiH MpH 3MiHI arperaTHOro CTaHy PEYOBHMHM. TemnooOMiH mpu
kuninHi. TemmooOMiH mpu koHAeHcarlii. TeroBe BumpoMmiHOBaHHA. OCHOBHI 3aKOHH TEIJIOBOTO
BUTIpOMiHIOBaHHA. [IpoMeHncTHii TermooOMiH Mk Tiamu. TerioBe BUNPOMiHIOBaHHS Ta3iB. CepeqHs
JOBKMHA NUIIXY mpoMeHs. Tersonepenaya. CriibHUN KOHBEKTHBHBIA 1 MPOMEHUCTHH TEIIOOOMIH.
Koedimient Temnonepenaui. Teruonepenavya ckpizb pi3Hi cTiHKM. Teruiomepenaua depe3 TEMJIOBY
13o5smit0. HecramionapHa TemaonpoBiAHICTh. AHATITUYHUM PO3B'SA30K AU(EPEHLIaTbHOTO PIBHAHHS
TeruonpoBifHocTi.  Ymcena moAiOHOCTI  HecTalioHapHOI — TertonpoBiaHocTi.  Hecrarionapha
TEIUIONPOBIIHICTh TUT pi3HOT ¢opmu. MaccooOmen. KoedimieHT wmaccooOmeHa. AHaoris
TETI000MiHY i MaccooOMeHa.
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3. TemnoTexHiuHi mpouecu Ta yCTAHOBKH MPOMHUCIOBHUX MiANPHEMCTB.

[TonsTTs TeruiooOMinHOTO anapara. Temionocii. PekyneparuBHi TeI000MiHHUKH, KOHCTPYKITIT,
cxemu. TemyoBui Ta TiApaBIIYHUA pPO3PAXyHOK PEKYNEPATUBHUX TEIUIOOOMIHHHMX amapaTiB.
YCcTaHOBKM TMEpIOAWYHOI Jii, TEruioBi akamyisTtopu. Bumapni ycraHoBku. JlecTwmsmiiiai Ta
pekTudikamiifiHi ycTaHOBKM. KOHTaKTHI TEIUIOOOMIHHI amapaTtd. YCTaHOBKM BHIIAPIOBAJIHLHOTO
oxoJyo/pkeHHs: Boau. CkpyOepu Ui OXOJIOMKEHHS Ta OYMCTKU Ta3iB. KOHTakTHI KOHJEHCATOpH.
TennoBuii Ta aepoAWHAMIUYHUN pPO3paXxyHOK KOHTAKTHHX amapariB. YcTpoiicTBa ansi ¢opMyBaHHS
KOHTaKTHOI MOBEpxHi (po3NuiIroBayi, Hacaaku). Po3paxyHKu Ha MIIHICTh €JIEMEHTIB TEIIOOOMIHHUX
armapariB.

4, CucreMH BHUPOOHHMITBA Ta PO3MOAiJy eHEProOHOCIiB.

Ckrmag Ta  OpU3HAYCHHA  CHCTEM  BHPOOHHMIITBA  Ta  PO3MOJAULY  €HEProHOCIiB
mianpueMctB(CBPE). OcHOBHI TOHSATTS, BHAM €HEProOHOCIiB, iX MmapaMeTpu Ta iX NpU3HAYCHHS.
Metoau po3paxyHKy MOTpeOH Ta BHXOJy €HEProHOCIiB AJi MPOMUCIOBUX MIANMPHEMCTB Ha OCHOBI
MMATOMUX TTOKAa3HUKIB, PIBHAHHA OamaHcy. 3araiibHa MmeTtomodoris po3pooku CBPE, piBHi iepapxii,
BUKOPHUCTaHHS MaTEeMaTUYHUX METOJiB. EHepreTyHi XapaKTepucTuKa €HEProEMHUX BHPOOHUITB HA
IPUKIAAl  KOKCOXIMIYHOTO BHMPOOHMIITBA, JIOMEHHOTO BHMPOOHMIITBA, KHCHEBO-KOHBEPTEPHOI'O
BUPOOHMIITBA CTali, CKJIa, TOImO. KOHCTPYKIis Ta MPUHIMII ii TEXHOJOTIYHUX arperaTis, MoTpedu B
CHepreTUYHUX pecypcax, BHXI1J Ta BHKOPHCTAHHS BTOPUHHUX €HEPreTUYHHUX pECypciB B
IPOMHCIIOBOMY BHpOOHUITBI. EHeproTexHosioriune KOMOIHYBaHHS Ha OCHOBI BHCOKOTEMIIEPATYPHHUX
ycraHoBOK. Ilpu3HadeHHs Ta ckiaj cucreM maporocradaHHs. Ilapamerpu mapa, Ta Hampsmu ioro
BUKOPHUCTaHHA B MPOMHCIOBOCTI, JUKEpena BUPOOHMITBA MAapH. XapaKTEPUCTHKH KOTIIB Ta TypOiH
MaJIoi Ta cepeHbOi MOTyKHOCTI. IIpu3HaueHHs Ta ckiaa cucteM mnoBiTponocrtadaHHs. [lapamerpu
MOBITPSl Ta HOTO BHKOPHCTaHHS Ha mianpueMcTBax. CHCTEMH IMOBITPONOCTAYaHHS 3 IMOPIIHEBUMHU
KOMIIpecopaMu Ta TypOokoMmmpecopamu. MeToauka po3paxyHKy CHCTEMH IIOBITPOIIOCTA4aHHS 3
MaJIIM YHCJIOM CIOXKHBadiB. MeTOMKa pO3paxyHKY CHCTEMH MOBITPOIIOCTAYaHHS 3 BETUKUM YHCIIOM
cnoxkuBayiB. BuOip tunopo3mipy kommpecopiB. [IpusHaueHHs Ta CKJIaJg CHUCTEM TIa30I0CTadyaHHS.
HanpsiMu BHKOpHCTaHHS MIPUPOJHOTO Ta INTYYHOTO Tra3iB, X XapakTepucTHKH. [IpuHIMIOBa cxema
CHCTEMH Tra3onocTtayaHHs periony.. Knacugikaiis TpoMHCIOBHX MiJIPUEMCTB-CIIOKUBAUIB TIasy.
Meroanka po3paxyHKy TOTpeOM Tra3y Ha TEXHOJOTIYHI MOoTpedu mianmpueMcTBa. MiKIEeXoBi
ra30IMpoBOJIM, OCHOBHI CIThOBI MPUCTPOI HA Ta30IPOBOJIAX: ra30PO3MOA1NIBYI CTAHIIIT; Ta30pEryIATOpHI
MYHKTH 1 Ta30peryjaTopHl YCTaHOBKHM; Ta30CyMIIlIHI CTaHIIi; Tra30MiABUILYBaJIbHI CTaHIIII.
OnTtuManbHi MIBUAKOCTI Mojayl razy. MeToauka TiJpaBiIiuHOTO pPO3PaXyHKY MIKIIEXOBHUX
ra3onpoBoJiB. XapaKTEPUCTUKH MPOAYKTIB PO3MOJALIY MOBITPS Ta IX BHKOPHUCTAaHHA B
MIPOMHCIIOBOCTI.

5. KoreabHi ycTaHOBKH NPOMMCIOBUX MiIIPUEMCTB.

CTpyKTypa €HEeprocMcTeMH IPOMHUCIOBOIO IiJIIPUEMCTBA. 3arajibHa TEXHOJOIIYHA CcXeMma
MaporeHepaToOpHOi YCTAHOBKH, sIKa MPAIIO€ Ha MIJIEBUIHOMY MajivBl. CXeMH OCHOBHUX KOHCTPYKIIIH
KOTEJIbHUX YCTaHOBOK IPOMMCIOBUX MiJIPUEMCTB, KOTJIB-yTHIII3aTOPIB Ta E€HEPrOTEXHOJIOTTYHUX
KOTJIiB. MaTepiaabHUil OaaHC KOTJIa, BUX1J OKHMCIIOBAaya, CKJIaJ Ta KUIbKICTh MPOAYKTIB 3TOPSHHS.
TennoBuit Ta excepretuunuii 6ananc komia. Temsnosi Brpatu Ta KK/] xorna. Ciocobu crniagroBaHHS
nayyBa. 3arajbHi XapaKTePUCTUKA Ta OCOBHI TIOKa3HWKH TONMKOBUX mpwianiB. CraneHHs
ra3onoioHoro Ta piakoro mnamuBa. CXeMH Ta TOKa3HUKH POOOTH TONKOBHUX Kamep, THUIH
MaJbHUKOBUX MPHUCTPOiB 1 Ma3yTHUX (opcyHok. IllapoBe cnaneHHs TBepAOro najiauBa, Kiacudikaris
IIAPOBUX TOIMOK, CXEMU Ta MapaMeTpH ixX KOHCTpykKuii. KamepHi TOmku i crajeHHs TBEpAOIO
nanmBa. CHCTEMH NTWIONPUTOTYBAaHHS, MWJIOBYTUIBHI IalbHUKH, PO3PAXYHKOBI XapaKTEPUCTHKH
Tornok. TernooOMmiH B TonkoBii kamepi. Metoauka LIKTI TernnoBoro po3paxyHky TONKH, GaKTOpH, 10
BIIMBAIOTh HA TEMJIOOOMIH B TOMKOBIM Kamepl. TerioBuil po3paxyHOK KOHBEKTHBHUX IOBEPXOHb
HarpiBy. OCHOBHI piBHSHHS TEIJIOBOTO pPOo3paxyHKy. CXeMU KOHCTPYKII KOHBEKTUBHHUX MMOBEPXOHb 1
0COOJIMBOCTI METOAMK 1X PO3paxyHKy. ' mapoauHamika naporeneparopiB. Buau uupkynsuii, pyxoMui
KOPUCHUM HATHCK, KpaTHICTh HUPKyIAlii. KoTiau 3 mpuponHBOIO Ta MPUMYCOBOI  LUPKYIISLIELO,
MPSIMOTOYHI KOTJIM iX TepeBaru Ta HeJOMIKH. AepoJuHaMiKa Ta30BOBITPSHOTO TPAKTY; CXEMH TPaKTY.
Po3paxyHOK aepoAMHaMiYHHMX OMNOpPiB, BHOOpP BEHTWJIATOPIB Ta JUMOCMOKTYBauiB. I[lutaHHS
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EHEepro30epekeHHsT Ta 3aXHMCTy HABKOJIMIIHBOTO CEPEOBHINA NMPH IMPOEKTYBAaHHI T€ EKCIUTyaTarlii
MapoOBUX KOTIIIB.
[TepcneKTHBHI NUIAXH BIOCKOHAJICHHS MapOreHepaTOPHOI TEXHIKH.

[MEPEJIIK IMTAHb BCTYITHOI'O BUIIPOBYBAHHAI:
1. TexuiuHna TepMoauHaMiKa.
. 3aMuIIiTh 1 MOSACHITH PIBHSAHHA CTaHY 1/1€aJIbHOTO Ta3y.
. Tepmonunamiuamil iporiec 1 ki, Pobora raszy y mporeci.
. BuyTpimns enepris ra3y. 3MiHa BHYTPIIIHBOI €HEPrii 11€aIbHOTO ra3y y MpoIeci.
. Hanumite 1 MOSICHITH aHAIITUYHUN BUPa3 MEPIIOro 3aKOHY TEPMOIMHAMIKH.
. JlaliTe BU3HauUeHHS a71abaTHOTO MPOLIECY Ta 3aMULIITh HOTO PIBHSIHHS.
. [TomiTporHuii mporiec i Horo y3arajabHIOKYE 3HAYCHHS.
. [TapoyTBOpEHHS ITpH MOCTIHHOMY THCKY.
. AOGcoJTFoTHA Ta BITHOCHA BOJIOTICTh TIOBITPSI.
. UuM BiIPI3HSAIOTHCS BIACTUBOCTI peaJbHUX Ta3iB BiJl i1eanbHUX?
10. Ha3BiTh OCHOBHI XapaKTepUCTUYHI PYHKIII1?
11. AniaGaTHe BUTIKaHHS 1/1eaTbHOTO ra3y?
12 Bu3HBYCHHSI KPUTHUYHOI IIIBUKICTI BUTIKAHHS.
13. JIpocentoBanus razis. Judepenmiitamii qpocenb-eeKT.
14. 1o Take TepMiyHUI KOE(IIEHT KOPUCHOT Iii?
15. Ananis npsimoro mukity Kapso.
16. YMoBHU, HEOOX1IHI Ui IEPETBOPEHHS TEIIOTH Y pOOOTY.
17. ®opmyroBaHHS APYroro 3aKOHY TEPMOJIMHAMIKH.
18. I{uki Penkina ta fioro Tepmiunmii KK/I.
19. Perenepatis TEII0TH y TApOCHIIOBUX YCTaHOBKaX. Bu3HaueHHs mapaMmeTpiB napy y BigOopax.
20. Cxema i nuka I'TY 3 miaBooM TerIoTH Npu noctikHomy THCKy. Tepmiunuit KK/ nukmy.
21. 3mimanwmii ko J1B3 Ta iioro tepmivamii KK/I.
22. Cxema OiHapHO{ YCTAaHOBKH 3 KOTJIOM-YTHJII3TOPOM Ta ii IIUKI.
2. TemioMacooOMiH.
1. 3akoH Dyp'e. TemnonpoBITHICTD IIOCKOT, IHITHAPUYHOT i KYJIbOBOT CTIHKH.
2. 3akoH Hproorona — Puxmana. OcHoBu Teopii mnoni6HocTi. JludepeHuiaabHl piBHAHHS
KOHBEKTHBHOTO Terioo0MiHy. TernoBianauya npu o0TikaHHI MJI0CKOT MoBepxHi. Tensosigaaya npu
IUIMHI B TpyOax 1 kaHanax. TemuoBignaya npu oOtTikaHHI TpyO. TemnoBignaya mpu NPUPOAHIM
KOHBEKIIII.
3. TennooOMIH MpH 3MiHI arperaTHOro CTaHy pedyoBUHU. TemooOMiH npu kumiHHI. TenaoodoMin
P KOHJIEHCAIII].
4. 3akoH IInanka. 3akon Credana-bonpiimana. 3akon Kupxroga. 3akon Jlambepra. [IpomenucTuii
TEMI000MiH MiX TiTaMu. TeruioBe BUNIPOMiHIOBaHHS ra3iB. CepeHs JOBKUHA IUIAXY POMEHS.
5. CninbHuM KOHBEKTUBHMH 1 mpomeHHcTHd Temooomid. KoedimieHT —Temonepenayi.
Tennonepenaua uepe3 IUIOCKY CTiHKY. Teruionmepesgaya yepe3 IWIIHAPUYHY — CTIHKY.
Tennonepenaua pedpucrtoi cTinku. Teronepenaya yepes TEIJIOBY 130JISII1IO.
6. Hecramionapna TemnonpoBigHicTh. Yuciaa mNOAIOHOCTI HeCTAI[lOHApHOI TETJIONPOBIIHOCTI.
Hecramionapua TerionpoBigHICTh Tid pi3HOT (GOpMH.
7. Maccoobmin. KoedinieHT MaccooOMiHy. AHaJOris TeI000MiHYy Ta MaCOOOMIHY.
3. TemuoTexHiuHi mpouecu Ta yCTAHOBKH MPOMHUCIOBHUX MiANPHEMCTB.
[TonsaTTs TerooOMiHHOrO anapara. Buau TerioHociiB.
PekynepatuBHi TEMI000MIHHUKH, KOHCTPYKLIT, CXEMH.
TernoBuit Ta rifipaBaiyHUN pO3PAXyHOK PEKYNEPATUBHUX TEIMJIOOOMIHHUX araparis.
SIKi ycTaHOBKHM MEPIOJUYHOI /i1 Ta TEIJIOBl aKaMyJIITOPU BU 3HAETE.
[I1o Take BUMapHi yCTAaHOBKH.
JHectunsuiiini Ta pekTudikaiiiiHi yCTaHOBKH.
KonTtakTHi TemnooOMiHHI arnapartu, iX 0COOIMBOCTI.
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8. YcTaHOBKHM BUMAPIOBAIBHOTO OXOJIOKEHHS BOJIH.
9. CkpyOepu 115t OXOJIOKEHHS Ta OYUCTKH Ta3iB.
10. IIlo Take KOHTAKTHI KOHIEHCATOPH.
11. TerutoBuii Ta aepoIMHAMIYHUKA PO3paXyHOK KOHTAKTHUX aIrapariB.
12. YcrpoticTBa 11 hopMyBaHHSI KOHTAKTHOI MOBEPXHI (PO3MHIIIIOBAYi, HACAIKN).
13. Po3paxyHKu Ha MIITHICTb €JIEMEHTIB TEIJIOOOMIHHUX amaparis.
4. CucreMu BUPOOHHMITBA Ta PO3NOAiTY €HepProHociiB.
1. JlaiiTe BU3HAUCHHS «CUCTEM BUPOOHMIITBA Ta PO3IOALIY EHEPHOHOCIIB) SIK CKJIaZI0BOI YaCTUHU
MIPOMHCIIOBHX ITiIIPUEMCTB.
2. Chopmyimroiite GpyHKITIOHATBHE MPU3HAYCHHS Ta Ha3BITh CKJIa/l CHCTEM BUPOOHUIITBA 1
PO3MOILTy EHEPTOHOCITB TPOMHUCIOBUX MIAMPUEMCTB.
3. JlaliTe BU3HAYCHHS TOHATTS ,,cHeproHocii”. [lepepaxyiiTe OCHOBHI BUIU Ta IPU3HAYCHHS
€HEePTroHOCI1B, sIKi HAOUIBII YacTO B)KUBAIOTHCS HAa IPOMUCIOBUX MIAIPUEMCTBAX, JalUTe 1X
XapaKTEPUCTUKH.
4. Ha3BiTb piBHI i€papxii cucTeM BUPOOHHIITBA Ta PO3IIOIITY €HEPTOHOCIIB Ta MOSCHITh
JOLTBHICTh IX BUKOPUCTAaHHA Ha cTajii mpoekryBanHs CBPE.
5. IlepepaxyiiTe mpUpOHi Ta IITYYHI OpraHivHi MaJNBa, Ki BUKOPUCTOBYIOTHCS Ha MIPOMHUCIIOBUX
HiANPUEMCTBAX Ta JaiTe iX 3arajibHi XapaKTepUCTUKU. Y MOBHE NAJIUBO.
6. OCHOBHI €HEepreTHYHI XapaKTEPUCTUKHU Ta TIOKa3HUKH KOKCOXIMIYHOTO BUPOOHHIITBA
7. KoHCTpyKIIis Ta MPUHIUIT Aii KOKCOBOT Meui.
8. XapakrepucTuka, CKi1aJ; KOKCOBOTO ra3y, HalPsIMKH HOTO BUKOPHCTAaHHS.
9. [IuToMi BUTpaTH EHEPTOHOCIIB KOKCOXIMIYHOTO BUPOOHUIITBA, EHEPTOTEXHOJIOTIUHE
KOMOiHYBaHHS.
10. Posib JOMEHHOTO BUPOOHMIITBA, KOHCTPYKIIIS Ta MPUHLMI i1 JOMEHHOT 1eyi.
11. Copomiena cxema JOMEHHOTO BUPOOHUIITBA
12. XapakTepucTHKa Ta CKJIa]] JOMEHHOTO ra3y, HalpsIMKH HOr0 BUKOPUCTaHHL..
13. Cxema eHepronoToKiB JOMEHHOTO BUpOOHHUITBA. [InTOMI BUTpAaTH €HEPrOHOCIIB.
14. Cxema Ta eHepreTHyuH1 XapakTepUCTUKU KOHBEPTOPHOTO BUPOOHMIITBA CTaI.
15. Ilpu3HaueHHs 1 cKiIa] cUCTeM MapornocrayaHHs. .BoasgHa napa 1 i 3acTocyBaHHS Ha
MIPOMHCIIOBUX MiIPUEMCTBAX.
16. Po3paxyHoK piuHOT OTpeOU MiANPUEMCTBA B Mapi Ha TEXHOJOTYHI noTpedu. Po3paxyHok
BUTPATH MaJMBA I IPOMHUCIOBUX KOTEJIBHUX.
17. OcHOBHE pU3HAYEHHS 1 CKJIa/l CUCTEM MOBiTporiocTayaHHs. CTUCHEHE MOBITPSI 1 HOTO
3aCTOCYBAaHHS Ha MPOMUCIIOBHX MiAPUEMCTBAX.
18. MeToanka po3paxyHKy CUCTEMH MOBITPOIIOCTAYaHHS 3 HEBEJIMKUM YHCIIOM CIIOKUBAYIB.
19. MeToauka po3paxyHKy CUCTEMH MOBITPOIOCTauYaHHS 3 BETMKUM YUCIIOM CIIOXKHBAYiB.
20. Po3paxyHok 1 BuOip TUIIOpo3Mipy Kommpecopa. 9.0nTuManbHe YUCIO KOMIIPECOPIB.
21. OcHOBHI po60Yi MPOLECH B KOMIIPECOPI.
22. O6poOKa CTUCHEHOTO MOBITPSI HA KOMIIPECOPHIN CTaHIIII.
23. TIpu3HaueHHs CUCTEM I'a30I10CTaYaHHs MiAMPUEMCTB
24. 3arasbHa CTPYKTypa CUCTEMH ra30MoCcTa4yaHHs IPOMHUCIOBUX MIAIPUEMCTB (TPYITH)
25. Bunu #f OCHOBHI XapakTepPUCTUKHU ra30MOAI0HIX TaTUB, Ta30B1 CyMilIi.
26. Meroanka po3paxyHKy IOTpeOu MiAIPHUEMCTBA B Ta3l 32 MUTOMUMH ITOKa3HUKAMHU.
27. Po3paxyHOK BUTpATH ra3y JJs TEIUIOTEXHIYHOTO arperaTy BUKOPUCTAHHAM PiBHSIHHA
TEIUIOBOTO OaJlaHCy.
28. MixI11ex0Bi ra3orpoBo/id, OCHOBHI CIThOBI PUCTPOI Ha ra30MpOBOAAX (Ia30pO3MOALIbHI
CTaHIIi1, ra30peryIsITOPHI ITYHKTH)
29. OcHOBHI BUJM ra30BUX cymimeil. .Cxema Ta NpUHLKI Jii Ta30CyMIIIHOT CTaHIIT
30. 3aragpHa METOIMKA PO3PAXYHKY Ta30MpoBoAiB. ONTHMaIBHI MIBUIKOCTI Ta3iB Y Ta30MPOBOIAX
HU3BKOT'O TUCKY
5. KoreabHi ycTaHOBKH.
1. Cxema maporeHepaTopHOi YCTaHOBKH Ta MPU3HAYEHHS i1 OCHOBHUX €JIEMEHTIB.
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BinminH1 0cO0GJIMBOCTI KOHCTPYKLIN KOTIiB-YTHIII3aTOPIB.

Sk BIIMBAE CKJIaJ] MajMBa HAa KIJIbKICTh MPYAYKTIB 3rOPsIHHS?

Hagenites Bupa3 nns BuzHadeHdss KK/ koTia mo mpsiMoMy Ta 3BOPOTHBOMY OallaHCy.

3a SIKUMH O3HaKaMHU KJIACU(IKYIOTh IApOBi TOMKHU?

SIKi ManbHUKM BUKOPHCTOBYIOTH JUIS CIIAJICHHS BHCOKOKAJIOPIHHOTO Ta HU3bKOKAJIOPIHHOTO
razy?

SIKi akTOpH BIJIMBAIOTH HA BETMYMHY BTPAT 3 Ta3aMH, 110 BiIXOAATH?

HaBeziTh cxeMy TONKH 3 IIMHOIO PEIIITKOIO Ta BKaXKITh MEpeBaru Takux TOMOK.

Sk BIIMBA€E BUXIJb JICTYYUX TBEPJOTO MaJIMBa HA TEIUIOBY HANIPYTY TOIMIKOBOTO 00’ eMy?

. UuM BH3HAYAETHCS BUOIP KOHCTPYKIIIT MUJICBYTOJIBHUX MAJTbHUKIB?

. SIki (hakTOpH BILUTMBAIOTH HA TEIUIOOOMIH B TONKOBIN Kamepi?

. IlepenivuiTh KOHBEKTUBHI MOBEPXHI KOTJIa Ta HABEITh OCHOBHI PIBHSAHHS JUISI IX pO3paxyHKY.

. OcoOaMBOCTI TEIUIOBOTO PO3PaXYHKY KUISTHIBHUX ITYYKiB.

. HaBeniTh enemeHTapHy cxeMmy NPHPOIHBOI IHUPKYJAMii. SIK BIUIMBaE THUCK Ha KPATHOCTh

NPUPOAHBOT IUPKYIISIIIi?

[Tpoananizyiite GopMynu i1 KOPUCHOT'O Ta PyXOMOI'O HAIOPY LUPKYIISALIT.

BkaxiTp ik aepOJMHAMIYHOTO PO3PAaXyHKY Tra30BOT0 TPAKTy KOTJIA, HABEHITH (HDOPMYIH IS
BU3HAUEHHS BTPAT TUCKY, IPH O0TIKaHHI My4KiB TPYO, 3p00iTh aHami3 GOpMyIL.

SIKy poyib BHKOHYIOTH AMMOBI TPYOM KOTJIIB 1 SKMH iX BIUIMB HAa MOTYXKHICTh HPHUBOLY
auMococy?

SIKi MKIAJTUBI JOMIIIKH € y MPOAYKTaX 3rOPSIHHSA 1 SIKi € PIIIeHHS JJIs 3HWKECHHS BUKHIIB Y
HaBKOJIMIIIHE cepeloBUILe?
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pen. b.A. JleBuenko, JI.JI. ToBaxkusauckoro. — X.: HTY «XIIW», 2012. — 712c. — Ha pycck. 53.
9. KoTnbl-yTuin3aTtopsl 1 KOTJIBI 3HEprorexHosornyeckue. OrpacneBoit karagor. M.: HUMO-
NHOOPMOHEPI'OMALIIIL. 198. — 84c.

10. Korabl-yTunau3aTopsl M KOTJIBI 3HeprorexHojormueckue. OtpacneBoit katamor. M.:
HHUUTOUTs3mam. 1998. — 104c.
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[Ipu o1iHIOBaHHI 3HaHb 32 OCHOBY CJiJ OpaTH MOBHOTY 1 MPAaBMIIbHICT BUKOHAHHS 3aBJaHb. 3arajbHa

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

Peiitun Ouinka . Kpurepii oriHroBaHHS
roBa ECTS Hamiona
OLlIHKa, rat . MO3UTHUBHI HeraTHBHI
BU3HAY | OLIIHKA
6anu
CHHS
— r1u0oKe 3HAHHS HABYALHOTO | BIAMOBIJI HA 3aITUTAHHS
Marepiany, 0 MICTUTBCS B MOXYTb MICTHUTH
JiTepaTypHHX JKepeiax; He3HAYHi HETOYHOCTI
— BMiHHSI aHAJII3yBaTH SBUIIA,
K1 BUBYAIOTHCSI, B IXHBOMY
90-100 A Binminn BSael\fIOSB’}ISKy 1 pO3BHUTKY; .
0 — BMiHH# TPOBOJIUTH TeOPeTHYHI
PO3PaXyHKH;
— BigmoBiai Ha 3anuTaHHS YiTKI,
JAKOHIYHI, JOTiYHO-IIOCIiTOBHI;
— BMiHHS PO3B’AI3yBaTH CKJIA/JHI
NPaKTHYHI 3a1a4i
— rJM0OKHUil piBeHb 3HAHDb B BIJIMTOBII HA 3aITUTAHHS
00cs131 000B’A3K0OBOI0 MICTSTb NeBHi
MarepiaJy; HETOYHOCTi
— BMIHHS JJaBaTH apryMeHTOBaHi
82-89 B Hob6pe | BinmoBini Ha 3anuTaHHS i
IPOBOJUTH TeOPeTHYHi
PO3PaxXyHKH;
— BMIHHSI PO3B’A3yBaTH CKJIAAHI
NPaKTU4Hi 3a1a4i
— MilHi 3HAHHS MaTepiany, 110 — HEBMIHHSA
BUBYAETHCS, TA HOTO BUKOPUCTOBYBATH
NPAKTUYHOI'0 32CTOCYBAHHS; TEOPETUYH1 3HAHHS JJIS
— BMIHHS J]aBaTH ApTyYMEHTOBaHi | pO3B’sA3yBaHHS CKJIAAHMX
75-81 C Job6pe | BiamoBini Ha 3anMTaHHA 1 NPAKTHYHHUX 32124
IIPOBOAMTH TeOPeTHYHI
PO3PaXyHKH;
— BMIHHS PO3B’sI3yBaTh
NMPAKTU4HI 3a1a4i
— 3HaHHSA OCHOBHMX — HEeBMIHHS JaBaTH
(pyHIaMEHTATBHUX MOJI0KEHb apryMeHTOBaHi Bianosixi
Mmarepiaiy, 110 BUBYAEThCA, Ta iX | Ha 3alIUTaHHS,
NPaKTHYHOTO 3aCTOCYBAHHS; — HEBMIHHS aHaJi3yBaTH
6474 D 3a10BUIb | — BMIHHA p93B’ﬂ3yFaTH poCTi BUKJIaJIEHUI MaTepia i
HO NpaKkTHYHI 3aga4i BHKOHYBATH
PO3pPaxXyHKH;
— HEBMIHHS PO3B’A3yBaTH
CKJIAJHI NPAKTUYHI
3aaaui
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Peiitun
roea
OIlIHKA,
Oanu

Orminka
ECTS
Tat
BH3HAY
€HHS

Hamiona
JIbHA
OLlIHKA

Kpurepii oriHroBaHHS

O3UTHUBHI

HEraTuBHI

60-63

3a10BlIb
HO

— 3HaHHI OCHOBHHX
(pyHIAMEHTAIbHHUX MOJI0KEHD
Marepiany,

— BMIHHS PO3B’sI3yBaTh
HAUTIPOCTIII MPaKTHYHI 3aaa4i

— HE3HAHHS OKPeMMX
(HEeMPUHUMIIOBUX)
NUTaHb 3 MaTepiaiy;

— HEBMIHHS MOCJIiI0OBHO i
apryMeHTOBaHO
BHCJIOBIIIOBATH JYMKY;

— HEBMIHHS 3aCTOCOBYBAaTH
TEOPETUYHI MOJIOKECHHS
IpU PO3B’sI3aHH1
NPAKTHYHHUX 32124

35-59

FX

Hezanos
LJIBHO

— HE3HAHHS OCHOBHHUX
(pyHaameHTaIBHUX
M0J105KeHb HABYAIBHOTO
MaTepiany;

— iCTOTHI MOMMJIKH Y
BIZAITOBIAAX HA 3alIUTAHHA,
— HEBMIHHS PO3B’SI3yBaTh
NPOCTi NPAKTHYHI 3a71a4i

1-34
(Ha
KoMicii)

He3anos
UIBHO

— IIOBHA BIACYTHICTh
3HAHb 3HAYHO1 YaCTUHHU
HABYAIILHOTO MaTepiay;
— iCTOTHI MOMMJIKH Y
BIZATOBIAAX HA 3alIUTAHHA,
— HE3HAaHHSI OCHOBHMX
byHIaMeHTaIbHUX
MTOJI0KEHD;

— HEBMIHHS OpIEHTYBATUCS
M1J] Yac po3B’A3aHHS
MPOCTUX MPAKTHYHHUX
3aga4

Ilepesedenns no3umusHoi oyinKu haxo8oeo 6CMynHo2o UNPoOY8aHHs 01 6CMYNY HA HABYAHHSA O]
3000ymmsi cmynemnsi 6aKkanaspa Ha OCHOBL MoaI00wo020 cneyiaricma ma mazicmpa ¢ wikary 100-200,
3eiono [looamxky 3 Ipasun nputiomy oo HTY «XI1l» ¢ 2021 poyi.

CxBaJieHO Ha 3aciJJaHHI BYCHOT paJu IHCTUTYTY/(PaKyabTeTy.
ITpotokon Ne 5 Bin 23 mortoro 2021 p.

I'onosa Buenoi paau E iHCTHTYTY
I'onmora daxoBoi arecrairiitHoi Komicii

Poman TOMAIIIEBCHKHUI
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Enexrponika

3AT AJIBHI TTOJIOXKEHHSA

Ilpozpama ¢paxoeozo ecmynnozo éunpodysanns € OCHOBOIO NJISl MIATOTOBKHU Ta CKJIaJaHHS
icIUTy JUIs HaBYaHHS 32 OCBITHBO-NIPOQECIHHOI0 MpOrpaMoro «maricTp» 3i cmemianbHocti 171 —
«EnexTponika».

Ilpozpama ¢haxosozo ecmynnozo 6unpodyéanHs MiCTUThH TUTAHHS OAKaIaBPCHKOI MiITOTOBKU
y BIAMOBIAHOCTI 10 HABYAJIBHOTO IUIAHY MIATOTOBKM OakaliaBpiB 3 JaHOI cremiaJbHOCTI. IcmuT
MPOBOJUTHCA B yCHIN (hopMi abo y ¢opmi KOMIUIEKCHOT KOHTpONIbHOT pobotu. Ex3aMenariitnuii 6iet
MICTHTD SIK TEOPETUYHI, TaK 1 MPAKTUYHI 3aBJaHHs. 3arajgbHa OIIHKA 32 ICIIUT € IHTeTPOBAHOIO.

Ilpozpama niozomoeéxku 0a3yeTbcs Ha TUCIHUILIIHAX, MO 00’emHaHi y Onoku: «Teopis
€JIEKTPOHHUX KiT», «OCHOBH HaHOENEKTPOHIKW», «BepAoTiibHa eleKTpoHika», «IIporpamyBaHHs»,
«AnasoroBa 1 nuppoBa CXeMOTEXHiKa», «MiKpompouecopHa TeXHiKa», «AHaToMis 1 (izionorisy,
«Peectparis, mepenada Ta 00poOka iHpopmarii»y, «dDizioTepaneBTUYHI amapaTd Ta 1arHOCTHUYHI
npunaan», «TexXHOJOoriuHI OCHOBU €NeKTpOHIKM», «EnekTpoHika aedekTiB B HaIiBIIPOBITHUKOBUX
Marepianax», «®PI3UYHI METOAW JOCTIIHKCHHS HAMiBIPOBITHUKOBUX MaTepialiBy, «IMOBipHiCHI
OCHOBHU OOPOOKH JaHWX).

Ocobu, uio cknaoaroms icnum nOGUHHI:

3Hamu: OCHOBU €IEKTPOHIKH; OCOOJMBOCTI KPUCTAJIMYHOI, €HEPreTUYHOI CTPYKTYpH Ta
(I3MYHUX BJIACTHBOCTEH HAITIBIPOBIIHUKIB 1 JICJICKTPUKIB, a TAaKOXX, METOAM BHUMIPIOBAHHS ITUX
BJIACTUBOCTEH; OCHOBHI (Pi3MKO-XIMiUHI SIBHIA Ta MPOIECH, AKi MOKIJIAJAEHO B OCHOBY BHPOOHHIITBA
HaITIBIPOBIIHUKOBUX Ta MICIICKTPUYHUX MaTepiamiB; (Hi3uyHi NPUHIUIN POOOTH HAHOCICKTPOHHHUX
MPWIAIB; OCHOBHI 0i0(i3WdHI TIpOIecH 1 SIBUIA, IO BiAOYBAIOTHCS B TiJl JIFOAWHH, MOXKIHBOCTI
Cy4acHOi eNeMEeHTHOi 0a3u eNeKTPOHHOTO NPUIaA00yAyBaHHS, CTPYKTYpHE CXEMOTEXHIUHE
BHUPINICHHS THUIOBHX BY3JIIB Ta TMPHUCTPOIB  EJICKTPOHHUX amapaTiB 3  BUKOPUCTAHHSIM
MIKPOEJIEKTPOHHOI 0a3u (aHaJoroBUX, IU(PPOBHUX MIKPOCXEM Ta MIKPOKOHTPOJEPIB), a TaKOXK
JTaTYuKiB 1HGOpMAITii PI3HOMAHITHOT IPUPOJIH, JDKEPET KUBIICHHS; OCHOBHI 3HAPSIS, SKi HEOOXiTHI
JUIS MOJENIOBaHHS 1 aBTOMaTU3allii BUPOOHHWIITBA; CYTh CHUCTEMHOTO TMIAXOAYy MPU CTBOPEHHI
SJICKTPOHHMX arapariB, (QYHKIIOHAIBLHOI Ta CTPYKTYPHOI MOOYIOBH, €KCIUTyaTamii Oi0JOTIYHHMX Ta
MEIMYHUX €NIEKTPOHHUX MPUIIAJIIB 1 CUCTEM;

éMimu: TIDOBOJUTH aHalll3 OCHOBHUX (I3MYHMX TMPOLIECIB B €JIEKTPOHHUX araparax;
aHai3yBaTl (YHKLIOHAJIbHI €JIEKTPHUYHI CXEMM pI3HMX IPHCTPOiIB; MPOBOIAUTU PO3PAXYHKU JUIS
OLIIHKM TPaBUJILHOCTI BHOOpPY €JIEMEHTIB; PO3paxyBaTH MapaMeTpu Ta XapaKTEPUCTUKU IMPHUCTPOIB;
MIPOBOANTH E€KCIIEpUMEHTAIbHE BU3HAUEHHS MapaMeTpiB Ta XapaKTEPUCTUK €JIEMEHTIB Ta MPHUCTPOIB;
MPOBOAUTH PO3PAXYHKH OKPEMUX BY3/IIB OIOMEIUYHMUX NPUIAAIB 1 CHUCTEM; OOIPYHTYBaTU
3aCTOCYBaHHS BUOpAaHMX MaTepiaiiB JUisl JaHOI KOHCTPYKIIii; CTBOPIOBATH MPOTPaMHO-MaTeMaTUYHE
3a0e3neueHHs /Il CHCTEM 3 MIKPOKOHTPOJIEPHUM KepyBaHHSIM, OOCIYrOBYBaTH 1 €KCILTyaTyBaTH
TEXHOJIOTIYHE OOJaJHAHHS ISl BUTOTOBJIICHHS BUPOOIB MIKPO- Ta HAHOEJNEKTPOHIKH, 3/1MCHIOBATH
oprasizarlito, KOHTPOJIb Ta CYMPOBOIKEHHS TEXHOJIOTIYHUX MPOIIECIB €IEKTPOHHOTO BUPOOHHUIITBA.

3MICT [TPOT'PAMHU ®AXOBOI'O BCTYIIHOI'O BUTTPOBYBAHHA

1 Teopist e1eKTPOHHMX KiJI.

OCHOBHI €JIeMEHTH Ta BIACTHBOCTI ENEKTPUYHUX K. EnekTpuuHi Kona mocTiiiHOro Ta
CHHYCOIZJaIbHOTO CTpyMy. Tpu¢asHi eneKTpUyHi KoJia CHHYCOIZaJbHOrO CTpyMy. MarHiTHi Koia.
Tpanchopmaropu. Enextpuuni mamuuu. Enextpuuni BumiptoBanHs. EjexTpoBakyyMmHI Impuiiagu Ta
NpUJIaau BizyaJbHOTO BifoOpaxeHHs iHpopmaii. [TigcuaroBadi eleKTpUuHUX cUrHamiB. EnekTpuuni
KOJa 3BOPOTHOTO 3B’s3Ky. ['eHeparopu eneKTpuyHMX KoiumBaHb. LludpoBa enexrponika. [lxepena
BTOPUHHOT'O €JIEKTPOKUBJICHHS €JIEKTPOHHUX MPUIIAIIB.

Pekomenoosana nimepamypa

1. benenkuii A.®. Teopust TMHEHHBIX SJEKTPUUECKUX Lieneil: Y4ueOHuK 171 By30B. — M.: Paano
u CBs3p, 1986. — 544 c.

2. bakanos B.II., HUruaroB A.H., Kpyr B.M. OcHOBBl Teopum D3IEKTPUUECKUX LENEeH Hu
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AJIEKTPOHUKHU: Y4ueOHUK a7 By30B. — M.: Paano u Cesi3b, 1989. — 525 c.

3. le6ec M.P., KabnykoBa M.B. 3amauHuk 1Mo T€OpHH JUHEHHBIX JJICKTPUUECKHUX IETeh. —
M.: Bricmias mikoia, 1990. — 544 c.

4. Xanzen I'. CipaBounuk 1o pacuéry ¢pmibTpoB. - M.: CoBeTckoe paauo, 1974. — 288 c.

5. Bopobuenko ILII. Teopust nuHeHHBIX >JekTpuueckux ueneid. COOpHUK 3amad U
ynpaxHeHui. YueOHoe mocooue s By30B. — M.: Paano u Csszb, 1989. — 328 c.

6. Amutpues B.H., 3enunckuit M.M. Teopus snexktpuyeckux ueneidl. Koncnexr nexkuuii. Yacts
1. Tamkent: TOUC. 2000. - 83 c. Yactp 2. Tamkent: TOUC. 2000. - 91 c.

2 TBepaoTiibHA €JIEKTPOHIKA

CrarucTiika pIiBHOBRXHMX HOCIIB y HamiBNPOBITHWKaX. JleroBaHi HamiBIPOBITHUKH.
3anexHICTh KOHLEHTpAIlii HOCIIB 3apsay BiJ TeMIEpaTypd B JIETOBAaHMX HAIliBIIPOBITHHUKAX.
Kinetnune piBHsHHs bosnbsiiMana. PiBHsHHS HenepepBHOcTi. [lapitianbHi CTpyMH €E€KTPOHIB 1 JIIPOK.
KoHTakT MeTan-HamiBIPOBIAHMK Ta P-n MEPEXiJ, OCHOBHI TEOPETHYHI CHiBBiAHOMIEHHS. Po3moxin
EJIEKTPUYHOTO IMOTEHIIaTy Ha KOHTAKTI METaJ-HaIliBIPOBIIHUK 3 IIapaMu 30iTHEHHs 1 30araycHHS.
Hiarpamu koHTakTiB. ['eTeponepexoau. [liarpamu reTeponepexo/iis.

@i3uyHi mporecu B p-N-mepexoil 3 pI3HUMHU KOHIEHTpAIiIMU AOMIIIOK. PerymroBaHHs
napamerpiB p-n-riepexoay. OCHOBHI PIBHSHHS JUIsI OUCY MPOIIECiB B p-N-miepexoai. Hecumerpuanamii
p-n-iepexin. Emitep. baza. [Ipsme 3mimienns p-n-nepexony. ['pannyna HepiBHOBa)kHA KOHIICHTpAIis
HEOCHOBHHUX 3apsmiB. [mkekuis. PiBHI imkekii. 3BopoTHE 3MimeHHs p-N-iepexony. Excrpaxitis.

[Ipssma rinka BAX imeamizoBanoro mioma. IIpsma rinka BAX peambHoro mioga. TerioBwid,
JAaBUHHUN Ta TYHEIbHHH Mpo0iil mepexoniB y mionax. [ToOymoBa p-n-miepexoay Ha OCHOBI METaliB i
HaniBrpoBiaHUKIB. Pob6oTta Buxoay HociiB 3apsany. Hiogu [lorTtku. BukopucranHusa TiHIMHUX AUTSHOK
BAX. 3acrocyBaHHS CTaOUTITPOHIB 1 CTAa0ICTOPIB B ENEKTPOHHHX cxemax. OIHOmoIynepiomHuit
BUIIPSMIISIY TIpU POOOTI 3 eMHICHUM (DimbTpoM. MocToBa cxema Bumpsmistya. OCHOBHI po3paxyHKOBI
Bupa3u. CTpyKTypa i OCHOBHI peXHMH poOOTH OimoisipHOTO TpaH3ucTopa. Di3myHi mporecu B
O0imonsipuoMy TpaH3uctopi. CiMEHCTBO BXIZHUX 1 BHUXIAHMX XapaKTEPUCTHK OIMOJISIPHHUX
TPaH3UCTOPiB. XapaKTEPUCTUKH 3BOPOTHOTO 3B’A3KY 3a Hampyrow 1 mepegadi ctpymy. OCHOBHI
TexHIyH1 napameTpu. OCHOBHI PEXUMH POOOTH OINOJSAPHOTO TPAaH3UCTOPA. ['paHUYHO JOMYCTHUMI
peXUMH 1 TMapaMeTpu OIMOISAPHOTO TpaH3UCTOpa. Po3paxyHOK poOOUYOTrO peXUMy TpPaH3UCTOpA.
PizHoBHIM KiaciB migcumtoBalbHUX KackaniB: A, B, AB, C, D. Cxemu noOynoBu kackaaiB. Brmus
TeMIepatypy Ha ¢i3MuH1 IPOLECH B OIMOISIPHOMY TPAH3UCTOPI.

CtpyKTypa 1 OCHOBHI PEKUMH POOOTH IMOJILOBOIO TPAH3UCTOPA 3 KEPYIOUUM P-N-TIEPEXOIOM.
®i31yH1 POLECH B MOJIBOBOMY TpaH3UCTOpl. OCHOBHI NapaMeTpy MOJbOBUX TpaH3UuCTOpiB. CTaTUyHI
XapaKTepUCTUKH TOJIbOBUX TpaH3UCTOpiB. CTpyKTypa 1 OCHOBHI PEXUMH pOOOTH MOJBOBHUX
TPaH3UCTOPIB 3 130JIbOBAHUM 3aTBOPOM 1 BOy/10BaHUM KaHajaoM. CTpYKTypa 1 OCHOBHI peXUMH poOOTH
MIOJIbOBUX TPAH3UCTOPIB 3 1HIYKOBaHUM (iHBepCiiiHMM) kaHaymoM. [lapa3uTHi CTPYKTYpH B MOJIBOBUX
TPaH3UCTOpax 3 130JIb0BaHUM 3aTBOpOM. [100y10Ba CTPYKTYpH 1 OCHOBHI pEXKUMH pOOOTH OIMOJIIPHUX
TpaH3ucTOpiB 3 1301p0BaHUM 3aTBOpoM IGBT. OcHoBHI mapametpu 1 xapakrepuctuku IGBT.

CrpykTypa i OCHOBHI pexumu auHicTopiB. Di3myHi mporecu B auHICTOpi. Bonpr-ammnepHa
XapakTepucTuka auHicTopiB. CTpyKTypa 1 OCHOBHI pexXuMu THUpHCTOpiB. Di3MuHI Npouecu B
TUpUCTOpax. BonbT-ammnepHa xapaktepuctuka tupuctopa. OcHOBHI napamerpu. CHMETpUYHI
tupuctopu. CTpykTypa i ocHOBHI pexxumu podotn GTO Tupucropis. ®@izuuni npouecu B GTO
tupucropax. Bonbr-amnepna xapakrepuctuka GTO Tupucropa. @oToenekTpuyHi Npuiaau Ha OCHOBI
30BHIIIHBOTO (oroedexry. DOTOENEKTPOHHI MNPHUIAAX Ha OCHOBI BHYTPIIIHBOTO (HOTOEPEKTY.
®oroenemenTd. (Cxema BKIIOUEHHS 1 XapakTepucTuku ¢oropesuctopiB. DoromiogHa i
¢dororanbBaHiyHa cXeMma BKJIIOYEHHS (OTOAIOAIB, IiX XapakrepucTUKd. (Cxema BKIIOYEHHS 1
XapaKTepUCTUKU  (GOTOTpaH3UCTOpiB 1  QororupuctopiB. OCHOBHI NPUHIUNM  MOOYAOBU
CBITJIOBUIPOMiHIOUMX AioAiB. CTBOpPEHHS CKIAaJHHUX CBiTIONioniB (6 cBitnomionu). Ilapamerpu i
XapaKTepUCTUKU CBITIIOAI0AIB. Di3MYHI OCHOBH BAaKyyMHOi €JIEKTPOHIKH. J|BOENEeKTpOoaHI BaKyyMHI
npunanu. BakyymHi npunanu 3 citkamu. 3acTOCYBaHHSIM BaKyyMHHX MIKPOEJIEKTPOHHUX BUPOOIB y
Cy4acHUX Tpwianax. BakyymHi nmpuiaam i HaIBUCOKHX YacTOT. PeHTreHiBehbKi amaparu. [Ipumaam
TUIa3MOBO{ €IEKTPOHIKU. EIeKTpOHHO-TIPOMEHEB] NPHIIAIH.



74

Pexomenoosana nimepamypa

1. bonu-bpyesuu B.JI., Kanamuuko C.I'. ®uszuka nomynpoBogHukoB M.: Hayka 1987. —
678 c.

3. Pocano JI. ®usunyeckas 3JeKTpOHUKA U MUKpOAJIeKTpoHuka. M.: Beicmias mkomna, 1991. —
301 c.

4. Buxynun U.M., Cradeer B.. ®uzuka nmoaynpoBoJHUKOBBIX TPUOOPOB. M.: Paano u cBs3b,
1990. — 264 c.

5. 3u C. ®usnka noaynpoBOIHUKOBBIX TprOopoB. M., Mup, T. 1 - 2, 1984. — 460 c.

6. ®usuka Tonkux 1wieHok: [lox pepakmueit Jlx. Xacca, M. X. ®pankomba, P.Y. N'odpmana, M.,
Hayka, 1977. — 450 c.

7. IIpotacos FO.C. TeepaorenbHas anexkTponuka. M.: MI'TY um. H.O. baymana 2003. — 480 c.

8. I'yproB B.A. TBepnorenbHas anekrponuka. IlerplyY — Ilerpo3aBoack 2004 312 c.

9. TyroB H.M., I'me6oB Bb.A., YapeikoB H.A. IloaynmpoBogHWKOBBIE NPUOOPBL. — M.:
Dneproaromusaart, 1990. — 576 c.

10. IMaceakoB B.B., Yupkun JI.K. ITomynpoBognukoBeie mpubopsl. — M.: Breicmias mikodna,
1987 — 480 c.

11. Crenanenko W.II. OcHoBbl MukpodnekTponukd. — M.: CoBerckoe paauo,
1980. - 424 c.
12. EsceeB I0.A., [epmemwxku ILI'. CunoBble MOIXYIPOBOJAHUKOBBIE TPHOOpPHL. — M.:

Oueprousnart, 1981. —472 c.

14. Boponwun I1.A. CunoBbie OSyIpOBOIHUKOBRIE Kitoun. — M.: M3natensckuii gom Jloaska-
XXI, 2001. - 384 c.

15. Oxchep 3.C. Morisble 1ojieBble TPAH3UCTOPHI U UX MpPUMEHEHHEe. — M.: paauo U CBS3b,
1985, - 288 ¢

16. TIlomynpoBOgHUKOBBIE TNPHOOPHL. JMOMBI, THPUCTOPHI, OMTOAJIEKTPOHHBIE MPHOOPHI:
CnpaBo4YHUK / Ilox obmr.pe. H.H.I'opronoga. — M.: DHeproaroMmsar,
1987. - 744 c.

3 IIporpamyBaHHs

Crpykrypa nporpamu. [linknrodeHHs ¢aiiiB, TUIO OCHOBHOI mporpamMu. IMmeHa mepemMiHHuX y
MoBi C. OcHOBHI THUIK JaHuX. PopMaT yucIoBUX KOHCTAHT. LIlicTHaAUATKOBUH, AECATKOBHM 3amKCH.
CuMBOJIBHI U psiIKOBI KOHCTaHTU. OCHOBHI apu(PMETHYHI 1 JIOT14YHI omepalii, 110 BUKOPUCTOBYIOTHCS
MpH po3paxyHKy BUpasiB. Omneparlii 30inb1eHHs i 3MeHIIeHHs. [1o0iToB1 moriyni oneparii. Oneparii
Ta BUPaXEHHS MPUCBOIOBaHHSA. DopMaT KOMaH/IM 3MiHH BIACHOTO 3HAYEHHS 3MiHHOI.

@®opmar BUkIMKY ¢(yHkuii. OOmacte aii 3MiHHUX. AprymeHTH (QyHKUid. ChoenianbHi
crenudikaiii 3SMIHHUX: CTaTUYHI, pericTposi. BiAMIHHICTb 30BHINIHIX 1 BHYTPILIIHIX 3MIHHUX.

®opmarHuil BuBoay — ¢yHkuis printf. ITopsiiok BHUKIMKY, OCHOBHI CHUMBOJHM IE€PETBOPEHb.
dopmarnuit BBixg - ¢yHkuis scanf. [leperBopenns tumiB. ®opmar xomanmu if-else i if-else-if.
Ilepemukau. ®opmar komanau. OcoOiuBocti podoru. [uknu While 1 for. dopmar 3amycky,
oco0uBOoCTI podotu. Onepatopu nepeaadi kepyBanHs. O0s1acTi 3aCTOCYBaHHS.

Pobota 3 macuBamu i cTpykTypamu JaHux. @opmar onucy nepeMiHHUX 1 OpraHizaiis JOCTYyIy
710 3Ha4YeHb ejeMeHTiB. Pobota 3 daitnamu. @yHkuii podotu 3 ¢aitnoM. Tunosi pimenHs. {unamiuni
cnucku. PizHoBumm cnuckiB. Opranizamis crnucky. Komanau komminsitopa. BkimodenHs Qaiiiis.
MakpomnincranoBka. JlogatkoBi crenudikarop tumiB. Crneuundikatopu TumiB. Kirouosi criosa.
HonatkoBi iHcTpymenT MoBH Ci. [IpaBuia opopmienns anroputMis. BeraBka aceMOiiepHOT YaCTHHU.

MeToau BIIOKpEMJIEHHS KOPEHIB HENIHIMHOTO pIBHSHHSI. MeETOau YTOYHEHHS KOpEHIB
HeNHIMHUX piBHAHB. MeTon auxoTtoMii. MeTon xopa. MeTon TOTUYHUX, KOMOIHOBaHHUM METO XOp/ 1
JTOTUYHUX.

MeToa mpocTHX iTepartii.

Pi3HOBHIIM MeTOJIB pO3B’SI3Ky cHUCTeM airedpaiyHux JiHIHHUX piBHSHb. Meton Kpamepa.
ITepaniiini MeTou po3B’sI3Ky CHCTEM airedOpaiuHuX JiHIMHUX piBHSIHb. Meton SIko6i. Merox 'ayca-
3eiaens.

Yucenshe nudepenuiroBannsa. Merox Eiinepa. Bunpasnenuit meroxa Eiinepa. MoaudikoBanuii
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Mmeton Eitnepa. Meton Pynre-Kyrru.

UYucenbHe 1HTETpYyBaHHSA. MeTOIM JIBUX Ta MpaBUX NPAMOKYTHUKIB. MeToy Tparemiii. Merox
Cimrcona.

Amnpokcumariisi €KCIIepuMEHTaIbHUX JaHuX. MeTon HalMeHIuX KBajpaTiB. CIeKTpaIbHHMA
aHami3 TaOnmuuyHux naHux. Jluckperne meperBopeHHst Dyp’e. [HTEpHoOALis 3 PIBHOBIANAICHUMHU
By3namu. @opmynu HproToHa JuIsl TOYATKy Ta KiHI TaOyuii. [HTeproysiis 3 HepiBHOBIAIATICHUMHI
By3llaMu. 3BopoTHa iHTepnossinis. Onrumizanis QyHkuiid. Metogu onrtumizamii. OcHOBH Teopii
nmoxuOok BUMiproBaHb. Kitacudikairis Ta po3paxyHOK MOXHOOK.

Pexomenoosana nimepamypa

1. PomanoB E. JI. [Ipaktukym no mporpammupoBanuio Ha C++: Yu. [locobue. CII6.: BXB-
[TerepOypr; HoBocubupck: U3a-so HI'TY, 2004. — 432 c. ISBN 5-94157-553-X

2. Kepuuran b.B., Putuun. JI.M. S3bik nporpammupoBanus Cu. [lep. ¢ anri. — M.: ®u-HaHCH 1
Crarucruka, 1992 — 250c.

3. 3natononbsckuii [[.M. COopHHK 3a7a4 IO TPOrpaMMHUPOBAHUIO. — 2-€ U31., iepepad. 1 morm.
— CIIBb.: BXB-Ilerepoypr, 2007. — 240 c.: wn. ISBN 5-9775-0017-3

4. IlpakTukyM 1o nporpammupoBanuto Ha si3bike C: yue6. [Tocobue ans cryn. Cpen. IIpod..
obpazoBanus / M. C. DmmreitH. — M.: U3natenbekuii ieHTp «Akagemus», 2007. — 128c. ISBN 978-5-
7695-3626-7

5. Meroauueckue ykazaHusi K JIabopaTopHbIM paboTam mo aucuuiumHe «MHpOopMaTu-Kay»
Yacts 1 / Coct. Kopouns E.W., Bepxxanosckas M. P. — X.: HTY «XII», 2015. - 48 c.

6. Meronnyecknue yka3zaHHs K JIAOOPaTOPHBIM pabOTaM M pacueTHO-TpaGpUUECKOMY 3a-TaHHIO
no muctumnHe «Mudopmaruka», Yacts 2 / Coct. Kopons E.W., Bepxanosckas M. P., Maxonun H.
B. — XappkoB: HTY «XIIN», 2016. — 68 c.

7. OoBuc, Credan, P. C++ mnsa «uaiiHuKOB», 4-¢ uzmanue. : Ilep. ¢ anrn. : — M. : U3na-
TeabCKUuK oM «Buibsamey, 2003. — 336 c.

8. MeroauyHi BKa3iBKM 10 BHUKOHAHHS JabopaTopHuUx poOiT 3 mucnuruiink «llepcoHa-iabpHi
KOMIT 10Tepu» AJis cTyAeHTiB cnenianbHocteid 7.090803 «EnextponHi cucreMn» 1 7.090804 «®di3uuna
1 OlomeauuHa enekTpoHikay. OmnepauiiiHi cuctemu./ Yknan. Jomuin 1. @., BepxanoBceka M. P,
[Ipokonenko B. 0., €pecbko O. B. — Xapkis: — HTY «XIII», 2005. — 52 ¢. — Poc. MoBo10.

9. Homuun U.®., Bepxxanosckast M.P. O6unciroBanbHa MareMaTuka. HaBuanbHO-METOTUIHMIMA
nocionuk. — Xapkis: HTY «XIT», 2008. -108 c.;

10. JJomuun N.®., Bepxanosckas M.P. Meroanueckue ykazaHust K 1a00opaTOpHbIM paboTaM
o AucHUIUIMHE «BeraucnurenbHas marematukay — XapbkoB: HTY «XIIW», 2006. —56 c.

11. Kpatkwuii kype Excel 2003. — CII6.: Hayka u Texnuka, 2005. — 505 c.

12. M. Xapxarep. MathCAD 2000. TTomnoe pykoBoactBo. CII6.: Hayka u texnuka, 2002. —
512 c.

13. Hanmnosa A.H. Yucnennsie metonbl. —M.: Hayka, 1988, 250 c.

14. 10.B. Jluaauk Meroa HaliMEHIIMX KBAJApPaTOB W OCHOBBI TEOPUU HAOIIOJACHUN
skcriepumenTta: M: 1958. — 335 c.

15.3anupaka B.K., MensnukoBa C.C. Hudposas obpadortka curnaioB — K.: HaykoBa nymka,
1993. - 295 c.

4 AHaJjIoroBa Ta IM(POBA €JICKTPOHIKA

Knacudikamist migcuiIOBaIbHUX TMPUCTPOIB, IX OCHOBHI MOKAa3HHUKH Ta XapaKTEPUCTHUKH.
ITpoxomkeHHs eNeKTPUYHUX CUTHAJIB uepe3 JiHiKHI JaHord. PiabTpH HIKHIX 1 BEpXHIX 4acToT,
CMYTOBHI Ta 3aropoKyBajibHUN (1IBTPH, IXHI OCHOBHI XapaKTEPUCTUKH.

OpHOKacKaJHI TPaH3UCTOPHI miacwmoBaui. [ligcumoBanbHI Kackaau Ha OIMOISIpHOMY
TPaH3UCTOpPl 3 3araJlbHUM €MITepOM, 13 3arajbHOl0 0a3010, 13 3arajlbHUM KojeKTopoM. Cxema
MiJCUIIIOBaYa Ha MOJLOBOMY TPAH3UCTOPI 3 3araIbHUM JIXKEPEJIOM.

[ToOynoBa MOTY)KHHMX MMICHIIOBATHPHUX KacKamiB. JIBOTaKTHI MiJACHIIOBAYl MOTYXKHOCTI Ha
OCHOBI €MITEpHOr0 MOBTOPIOBaYa 1 HAa OCHOBI BKJIIOUEHHS TPAH3UCTOpA 3a CXEMOKO 3 3arallbLHUM
emiTepoM. JIBoTakTHHMII TpaHcpopMaTopHa cXeMa IMiJCHIIIOBa4Ya MOTYKHOCTI. (OCHOBHI THIH
MDKKaCcKaJIHUX 3B'SI3KIB CXeM MiIcHIoBayiB. BuzHaueHHs cymapHOro koediieHTa miJCHICHHS.
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Oco061MBOCTI TOCUJICHHS TOBUIBHO 3MIHHOTO CHTHaiB. [IpuunHN BUHUKHEHHS Apeiidy HyIIs.
Hudepennianpuuii kackaa. Cralimizarmiss pexxuMy mokor. OcCHOBHI mapameTpu AudepeHIiaaIbHOTro
Kackay.

Onepaniiiauii nigcumoBad. OCHOBHI MOHATTS, YMOBHA [T03HAUKa, IEPeaTHA XapaKTepUCTHKA.
CtpykTypHa Ta TpHUHIMIIOBA CXEMHU oOINepalmiifHoro miacwioBada. [lapamerpu omepamiifHOro
MIICHTIOBAYA.

Hajinpocrimi cXxemMu MiACHIIOBaYiB IOBUIBHO 3MIHHHUX CHUTHAJIB: IHBEPTYIOUMH Ta
HeiHBePTYIOUHii MiJICHIIoBaYi. X mepesaTHi XapaKTepUCTHKH i OCHOBHI BiZIMiHHOCTI.

Cymyroun cxemu. [HBepTyrounii cymarop i cxema IiICyMOBYBaHHS-BUpaxyBaHHs. Pi3HuULIeBUI
MIJICHITIOBaY. YMOBHU OalaHCy KOe(DIIiEHTIB MiICUICHHS.

Cxemu iHTerpaTopiB Ta audepenuiaropiB. OCHOBHI pO3paxyHKOBI BUPaXKEHHS, HEOOX1IHICTH
YBEJICHHS KOPUTYBAJIBHUX JIaHOK. [1iCyMOBYIOUi cXeMHU iIHTeTrpaTopiB Ta qudepeHIiaTopiB.

Crieniasii3oBaHi CXeMH: IMIKOBUH JETEKTOp, (YHKIIOHAIBHUI IEepEeTBOPIOBAY, JETEKTOP
nitovoro 3HadeHHs. ['ipatop.

AxkTHBHI (QUTBTpH HaA ONEpaliiHUX TMiJCHIIIOBaYaX. OCHOBHI PO3PAaxXyHKOBI BHPAKCHHS.
Xapaktepuctuku (ineTpiB Uebumena ta barrepBopra. OnHokackaaHi GiabTpu APYroro Mopsky.

IMITyIIbCHI CXeMU Ha omepariifiHuX mijcuioBadax. [HBepTyrOUMii Ta HEIHBEPTYIOUMH TpUTrepa
HIminra. [TobynoBa Ha iX OCHOBI MynbTHUBIOpaTOpa 1 OAHOBIOpaToOpa.

Crabinmizatopy Hanpyrd. BigMiHHOCTI KOMIEHCAIIHHOTO 1 MapaMeTpUYHOro cradiiizaTopa.
BuxopucTtanss onepauiifHOTo mijcuitoBaya Jijis cTaliii3alii Hanpyru.

IMITynIbCHI  €JIeKTpHYHI CUTHaNMM, iX mapameTpu 1 KomyBaHHS. AnreOpa joriku. Jloriuxi
¢byHkIii, X MiHIMI3alig Ta cXeMmMHa peanizamis. ba3oBi KOMMoOHEHTH IMGPOBOI CXEMOTEXHIKH.
Kombinamiitni ¢ynkuionansai By3nu. [IporpamoBani snoriuni marpumi. [locnigoBHi ¢yHKIiOHATBHI
By31M. CxeMHI BapiaHTW TpurepiB. ACHHXPOHHI Ta CHHXPOHHI JBIMKOBI JIYMIBHUKU. Perictpu.
AbcTpakTHi 1HM(dpOBI aBTOMATH, METOAM iX 3amaHHs. MynbtuBiOpaTopn. PopmyBadi KOPOTKHX
IMITYJIBCIB.

Pexomenooeana nimepamypa
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M.: Mup, 1985. — 572c., un.
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HeM. — M.: Mup, 1982. -512 c., un.

6. MeronnyH1 BKa3iBKH J0 JaOOpaTOpHUX pOOIT 3 AUCHMILIIHU «AHAJIOroBa CXEMOTEX-HIKa»
JUIS CTYIEHTIB crenianbHocTel «EnekTponHi cuctemu» 1 «®Pi3uuHa Ta GiOMEIUYHA €NIeK-TPOHIKA»
/Yxnan. €.1. Kopons, O.A. byroBa — Xapkis: HTY «XIII», 2011. — 40 c. Ykp. moB.

7. Onepanuonnslie ycunurenu s Bcex / bproc Kaprep u Pon Manuuny; nep. ¢ anrin. A.H.
Pabomzes. — M.: lomka-XXI, 2011. — 544 c.: mi. — (Cepus «CxemMoTexHUKa»). — JIOM. TUT. JI. aHTIL. —
ISBN 978-5-94120-242-3.

8. I'opbaues I'.H., Yanneirun E.E. IlpombinuienHas snekTpoHuka. — M.: DHeproarom-usaar,
1998. — 320c.

9. DnexTpoHuKa U MUKpocxeMoTexHuka: JlabopaTopHslil mpakTukyMm. Yacts 1 AHano-roBas u
uMmnynscHas cxemorexauka / Cokon E.W., Sunono B.J. u ap. — Xapekos, HTY «XI1N», 2002, — 98c.
Pycck. 3.

10. Annponik Bynsik. ExekTponika Ta MIKpOCXeMOTEXHIKa: HaBYaJIbHUN MOCIOHUK /7151 BUILIUX
yuboBux 3axnaiB. — KuiB — Tepuoninb: 2001. — 382 c.

11. Onaguuit F0.®., I'nmyaxun O.I1., I'ypoB A.W. Ananorosas u uugpoBas 31eKTpoHUKa. — M.:
«l"opsuas Jlunna Tenexom», 2002.
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13. Yrpiomos E.IL. [ludposas cxemorexuuka. — CI16.: BXB — I[TerepOypr, 2004.

5 MikponpouecopHa TexHika

[Mpuniunmu  1oOyAoBUM — MikpompouecopHux cucteMm. IllmHm Ta  opranizamis MmHH
MIKpPOIIPOLIECOPHUX ~ CHUCTEM.  ApXITEKTypa  8-po3psiiHOro  Mikpompouecopa.  TakTyBaHHSA
MikpormporecopHux cucteM. OCHOBHUHN IUKI PoOOTH Mikpornporecopa. CIIOBOCTAaHOBHUIIE SIK 3aci0
KEepYBaHHS MIKPOIIPOLIECOPHOIO CHCTEeMO0. TumuacoBi aiarpamu poOOTH IpoLecopa NpU PI3HUX
MAIIMHHUX OUKIaxX. TUMYacoBi JiarpamMu UKy BUKOHaHHS KoMaHau. Oco0aMBOCTI apxiTekTypu 16-
po3psigHOTO MiKporpoliecopa. Kimacudikariss komana Mikporporecopa. Oco0JIuBOCTI TporpaMmyBaHHs
MOBOIO AcemOiepa.

Knacudikamiss cuctem mam'sitTi B MIKpOIIPOLIECOPHUX cucTeMax. [IpuHIMM moOyI0BU CUCTEM
nam'sti. OCHOBHI mapameTpH eneMeHTa mam'siti. BXigHi Ta BUXiAHI CHUTHaIM MIKPOCXEM MHaM'sTi.
Knacudikariss HamiBIpoBIAHUKOBHX 3araM’ aToByBalbHUX TpHCTpoiB (3II). IlpuHiunu moOynoBu
monyniB noctiitaux 311 (IT3I1). Mikpocxemu II3I1. IIpuauunu noGyaoBu MonyiiB onepaniinux 311
(O3II). [Mpuntunu moOy0BH Keul-naM'sati. [IpuHIum mody10By CTEKOBOI MaM'sTi.

[Mpuntunu  moOynoBH TPHUCTPOIB BBENEHHS-BUBEACHHA. [IporpamHo-kepoBaHa mepenada
nanux. Opranizaiis oOMiHy iHQOpMAIII€I0 3 BUKOPUCTAHHSIM CHUCTEMH NMPIOPUTETHOTO MEPEPUBAHHS.
Oprani3amis KaHaxy MPsIMOTO JOCTYITY B I1aM’SITh.

OCHOBHI TEHJAEHLIl PO3BUTKY MIKPOIPOLECOPHUX CHCTEM KEpYBaHHS MPUCTPOSIMU
iHpopMamiiiHoi enekTpoHikK. Yac pimeHHs 3aBJaHHS IpU KepyBaHHI B pPealbHOMY MacmITadl dacy.
3aBnaHHs, pPO3B'S3yBaHi MpH poOOTI B peanbHOMYy MacmTabi yacy. [lpuctpoi ans 3B'SI3Ky 3
kopuctyBadem. [Ipuctpoi 3B'si3ky 3 oO'ekramu ympaBiiHHSA. BBeneHHs 1 00poOka aHajIoroBoi
inpopmarii: ALl Ta IIAIL. IlizBumenns mBuakoaii npu 300pi iHdopmarii. IHTepdeiicu
MiKporporecopaux cucteM. Jlomomixkui intepdeiicu 1 mmuun (12C, SPL JTAG).

OpHOKpHCTaJIbHI ~ MIKPOIPOKOHTPOJIEPU.  Y3arajlbHEHa MOJAEIb OJHO  KPHUCTaJIbHOI'O
MiKpOKOHTpoJiepa. Tumu mporecopHux suep. MikpokoHTposiepu uist ynpasiiaas cem’i MCS-51
¢ipmu Intel. Ctpykrypna cxema MK 8051. Perictpu cnemianbaux ¢yHkid. Oco6mmBocTti podotu
CUCTEMM IepepUBaHHsS Ta pericTpiB craHy. DyHKIIOHaJIbHI MOXJIMBOCTI TaliMepa Ta MOPTIB.
Iepudepiiini npuctpoi. Beenenns ingopmariii Ta BUBeIeHHs Kepytouux cursanis i3 MK.

Knacudikarist cyuacHux MikpokoHTpoJiepiB. OCHOBHI OCOOJIMBOCTI apXITEKTypH 8-mu, 16-TH,
32-ox 6itHux 1 DSP mikpokoHTponepiB. CepenoBuiia po3poOKH NMPOrpaMHOro 3abe3MeyeHHs s
MikpokoHTposiepiB (IDE). CranmaptHi 6i0mioTeku s poOOTH 3 MIKpOoKOHTposiepamu. DyHKIIT
BIJUTIaro/P)KyBaHHS IPOTPaM.

Mikpoxkontponepu cepii STM32 ¢ipmu STMicroelectronics. CiMeiicTBO MIKPOKOHTPOJIEPIB
Main stream, High performance, Ultra-low-power. Bimmaromkysansui Momyai Discovery i Nucleo.
Cucrema >KMBJIEHHS 1 TaKTyBaHHS MikpokoHTposepa cepli STM32. OcHOBHI €IeKTpHUUHI
XapakTepucTuku. Pesxnmu Husbkoro eneprocnoxusanis: SLEEP, STOP, STANDBAY.

CtpykTypa mMOpTIiB BBOIY/BUBOMY MikpokoHTpojepa cepli STM32. OcHoOBHI eleKTpUYHI
xapakTepucTuku. PyHKUIT A8 poboTH 3 mopTamMu BBOAY/BUBOAY. KOHTposiep BKIageHMX BEKTOpPIB
nepepuBaHHs Ta 00poOKka 30BHINIHIX NepepuBaHb. Tailmepu MikpokoHTposiepa cepii STM32.
TaktyBaHHs 1 KepyBaHHs poOOTOI0 Taiimepa. ['eHepalist cUrHaliB CHiB MaJaHHSA 1 (OpPMYBaHHS
HIIUPOTHO-IMITYJILCHOT Moaynsuii. Pexxum 3axBary BMICTy JIIYWJIbHHKA TaiiMepa IO 30BHIIIHBOMY
curHaity. OcHOBHI (yHKWIi g poOOoTH 3 TaiiMepamu. AHaiOro-uudposi i HUPpPO-aHATIOTOBI
nepeTBoproBadi MikpokoHTposiepa cepii STM32. OCHOBHI XapaKTepUCTUKH 1 pexxuMu podoTu. Kanamm
ALl perynapHoro i iHXEKTOBaHMX INepeTBOpeHb. Bukopuctanns ALl B sKocTi aHalIoroBoro
cTtopokoBoro Taiimepy. OcHoBHi ¢yHKIT s podotr 3 ALIT 1 LIAIIL. OcHoBHI iHTEpdEHcH 3B’ SI3Ky
MikpokoHTposiepa cepii STM32. OCHOBHI XapakTepUCTUKH 1 PeKUMH poOoTH. Moaynb mpsiMoro
JOCTYIy 10 mam’aTi MikpokoHTpoisiepa cepii STM32. OCHOBHI XapaKTEpUCTHKU 1 PEXKUMH POOOTH.
[lepenaua MacuBiB JaHUX MIXK Mepr(epitHUMU TPUCTPOSIMHU 1 OTIEPATUBHOIO ITaM SATTIO.

[ToGynoBa cucreM BimoOpakeHHs iHQopmarii Ha 0a3i MikpokoHTpoiepa cepii STM32.
IToGynoBa cuctem KepyBaHHs Ha 0a3i MikpokoHTpoJepa cepii STM32. Meronu oOpoOKH CUTHATIB 3
KHOIOK, 3MIHHUX PE3HCTOpIB, E€HKOJEpiB, JKOMCTUKIB, ceHCOopHMX mnaHenei. [lobynoBa cucrem
(bopMyBaHHS IMITYJIbCHUX MTOCIiTOBHOCTEH Ha 6a3i MikpokoHTposepa cepii STM32. ITo6ynoBa cucrem
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peecTparlii aHaJIOrOBUX CHUTHAJIIB Ha 0a3i MikpokoHTposepa cepii STM32. BbaraTokananbHa
BHMIpIOBaJIbHA CUCTeMa. BUKopucTaHHs monepenHboi 00poOku curnaiis. [1o0ymoBa koMyHikaIiitHOT
cuctemu Ha 0a3i mikpokoHTponepa cepii STM32. PobGorta 3 maruymkamu, o0 MarwTh IUGPOBUN
iHTepderic 3B’s3Kky. OOMIH NaHUMH MK MIKPOKOHTpOJIEpHUMH cucTemMamu. Ilepemava maHux Ha
NEepCOHATBHUNA KoMIT 10oTep. Bubip 1 oOrpyHTYBaHHS BHUKOPUCTAHHS MIKPOKOHTpOJIEpa Ha TMijacTaBi
3a/1a4, U0 BUPIIIYIOTHCA.

Pexomenoosana nimepamypa
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Newnes. 2015 — 1055 p.
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Newnes. 2015 — 764 p.
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13. Embedded Systems, Fifth edition / Jonathan Valvano. 2014. — 320 p

CreuianizoBaHi MiKpOKOHTpoJepHi cuctemu: Teopis i npaktuka: nigpy4ynuk / €. 1. Cokon [Ta
iH.] ; XapKiBChKUil MOMITEXHIYHUH 1H-T, Hall. TeXH. YH-T. — X.: HTY «XIII», 2007. — 252 c.

14. IlporpammupoBanue u omiagka C/C++ mpuiokeHU aias MUKpPOKOHTposuiepoB ARM /
M.IO. CrenanoBuu. JIMK Ilpecc. 2012. — 170 ctp.

6 Anatomis i ¢pisiosoris

AmnaroMiuHa Oy/10Ba KJIITUHH, TKAHUH OPTaHi3MYy JIFOIHHH.

Amnapar pyxy u omopu. OcboBuil ckener. bynoBa ckenery moauHu. [[onaTkoBuil CKEJeT.
Kictku BepxHbOi Ta HMXHBOI KiHIIBKU. CyrnoOu KiHIIBOK. Buau cyrno6iB. M’s3u yacTuH Tina.
M’ 31 rOJI0BH, CIIMHU, KUBOTA.

Cucremu kpoBi Ta KpoBooOiry. Cuctema KpoBi, KIITHHHA KpoBi. Cuctema kpoBooobiry. bynosa
cepiis. Benuke Ta mane kona kpoBooOiry. Jlimparuuna cucrema. Jlimpatuuni cynuuu.

Cuctemu AWXaHHs, TPaBJIEHHS, cedocTaTeBa cucTeMa, mmKipa. JluxampHa cucrtema. bymosa
OpoHxianpHOro aepeBa. TpaBHa cuctema. TpaBHHMI KaHai, Benuki TpaBHI 3ano3u. CedocTareBa
cuctema. CeyoBi opranu, craresi opranu. llkipa. [ToxigHi mkipu.

EnnoxkpuHHi 321031, HEpBOBa cUcTeMa 1 opranu nmouyrtTiB. EHlokpuHHa cuctema. EHokpuHHI
3ano3u. bynoBa Ta @yHkuii HepBoBoi cucteMu. LleHTpanbHa, nepudepuyHa Ta BereTaTuBHa HEPBOBA
cucrema. Opranu nouyrtiB. Opras 30py.

[Tpupona BuHUKHEHHs OioeneKTpuyHHX mnoTeHmiamB. [lorenuian crnokoro. [loTeHmian mii.
MioHeBpanbHHIA CHHAIIC.
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dizionorist cepueBo-cyauHHOi cuctemu. dizionoris kpoi. Ckiaa, KiIbKICTh, (i31KO-XiMiuH1
BractuBOCTI KpoBi. Cucrema kpoBooOiry. IIpomimna cucrtema ceprgs. Cepre sk Hacoc. Heipon-
rymMopaibpHa peryismis. JisubHicTs cepiis.

®diziosorist opraHiB auxaHHsA. BenTwsiis nereHiB. ®asu auxaHHs. ['a3000MiH B JIeTeHSX 1
TKaHWHaX. ['a3000MiH B TKaHWHAX. Perymsiis quxanns. [luxanHs B yMOBax 3MiHEHOTO aTMochepHOro
TUCKY. D1310JI0TisI OPraHiB TPABJICHHS Ta CEUOCTATEBUX OpPTraHiB.

Motopuka NIUIYHKOBO-KHIIKOBOTO TpakTy. PeduiekropHe BHIUIEHHS UUTYHKOBOTO COKY.
Meroau nociimkenas. OomiH pedoBuH. Tepmoperymsitis. OCHOBHUE 1 eHepreTnyHuil oomiH. OOMiH
O1IIKiB, )KMPIB 1 ByraeBoiB. Bitaminu. Mexanism cedoBuaineHns. KinbKicTb 1 ckiaj cedi.

®di3iooTisl IEHTPAIBbHOI HEPBOBOI CHCTEMH. 3ajo03d BHYTPINIHBOI cekpemii. Perymsimis
TiSUTBHOCTI 3aJ103 BHYTPIIIHBOI cekperii. ['opmonn. Metoau mocmimkenHs. dizionoris NeHTpaIbHOT
HepBOoBOi cucteMu. Di3ioNoris UEHTpPalIbHOI, MepuepuyHOi Ta BEreTaTUBHOI HEPBOBOI CHUCTEMH.
Metoau nocmimkens. Opranu modyrTiB Ta ix npusHaueHHs. CripuiiMaHHs CBITJIOBHX IOJIPa3HEHb.
[lepenaya 3ByKOBUX KOJMBaHb.

Pexomenoosana nimepamypa

1. bussn JI. MnnrocTpupoBaHHOE PYKOBOJACTBO IO aHaToMuu U (pusmonoruu: Ilep. ¢ anri. —
Buemcurma, 1998. — 96 c.

2. IIpusec H.T'., JIsicenkoB H.K., bymkoBuu B.M. Anatomus uenoseka. — JI.: Meaununa,
1974. - 452 c.

3. Crapymenko JI.I. Amnaromis Ta ¢izionoriga moauuu: Yu6. nocionuk. — K.: Buma mkomna,
1998. - 210 c.

4. ®dusnonorus yenoseka: yueOHuk: B 2 T./ B.M. Ilokposckuii, I.®d. Ko-potsko, B.H. Kobpun
[u1 np.]; mox pen. B.M. Ilokposckuii, [.®d. Kopotbko. — M. : Meaununa, 2000. — 448 c.

5. OcHoBwu anaromii 1 ¢izionorii moguau [Tekcr]: HaBy. mocionuk / M.A. JlicoBa. — XapkiB:
HTY «XIII», 2008. — 256 c.

7 PeecTpauis, nepeaada i oopooxka ingopmanii

BuwmiproBanibHuii  neperBoproBad. [Hopmariiinuii curHan. Indop-mauiiHui - mapaMmerp
curHaiy. CTaTHYHI XapaKTepUCTHKH BHMIpPIOBAIbHUX IepeTBoproBayiB. KoedimieHT Ta ¢yHKUis
neperBopeHHs. YyTnuBicTh Ta mopir 4ymimBocTi. CrocoOu 3HMKEHHS NMoxuOku. Bubip narumka 3a
CTaTUYHUMHU XapakTepUCTUKaMU. JIMHAMIYHI XapakTEepUCTUKH BHUMIpPIOBAILHUX IE€PETBOPIOBAYIB.
[lepenatouna xapakrepuctuka. JluHamiuydai mnoxuOku. Bubip gatumka 3a JIUHAMIYHUMH
XapaKTePUCTHKAMHU.

JlaTuuky eneKTpOMAarHiTHUX BEJIUYMH B €JIEKTPOHHIM MeIuuHii amapatypi. JaTtumkum sk
HEBiJ’€MHAa 4YacTUHA EJEKTPOHHOIO MNpHUCTpor. Bu3HaueHHs paruuka. ['anbpBaHiuHa po3B’s3Ka.
VY3romxeHHs piBHIB 11 miakimtoueHHs 10 AL, Ananorosi Ta nugpoBi 1aTYUKH.

PesuctuBHi natunmku Hanpyrd. [IpuHummn maii. XapakTepuCTUKH Ta 00JacTh 3acTOCYBaHHS.
Jlxepena noxuOOK Ta TEXHIYHI crlocoOM iX ycyHeHHs. KoMreHcoBaHMM A1IbHUK Hanpyru. Pe3uctuBHi
natuuku cTpymy. CranmaptHi myHTH. [Ipunnun mii. XapakTepucTUKH Ta 00JacTh 3acCTOCY-BaHHS.
TemnepaTypHa KOMIIEHCAIl1S.

EnextpomarniTHi jgatuuku. BumiproBaneHi TpaHcpopmaropu crpymy. [lpuHumm mii.
XapakTepucTUKU Ta 00yacTh 3acTocyBaHHs. OcOOIMBOCTI KOHCTPYKTMBHOTO BHKOHaHHS. Jlxepena
NMOXMOOK Ta TEXHIYHI crocoOu iX ycyHeHHs. ['albBaHOMarHiTHi JaT4yuKu cTpymy. ['adpbBaHOMArHiTHi
epextu. [latuuku ctpymy Ha edekri Xomna. Ilpunnun nii. XapakTepucTukd Ta 00J1acTh
3actocyBaHHA. OcOOIUBOCTI KOHCTPYKTHBHOTO BUKOHaHHS. J[epena MOXMOOK Ta TeXHIYHI criocoOu
ix ycynenHsa. @ortoenexkTpuyHi ngaruukd. OntuyHa mapa. JlaTyukw CcTpymMy Ta Hampyra 3
BUKOPUCTaHHAM ONTWYHOT mapu. [lpuHumn aii. XapakTepucTUKH Ta O0O0JAcTh 3aCTOCYBaHHS.
Crnemianpai IMC patuukiB enektpomardiTHuX BenmuuuH. IMC ngaTdymkiB 3 1H(QPOBUM BHUXOOM.
CrenianizoBani gatyuku ctpymy Ha edekri Xomna. IMC ¢oroenekTpuyHUX JTaTYMKIB CTPyMy Ta
Hanpyry. JlaT4uikd 3 TIMPOTHO-IMITYJIBCHOK MOMYJISIIEI0 BUXITHOTO CHUTHATY. 3arajbHiI TUTaHHS
teopii iHpopmartii. Orpumanns iHpopmauii. [lepenada indopmarii Ha Biacranb. OOpobOka iHpopmarlii,
10 TIPEJICTABJICHA y BUTJISIII €ICKTPUYHUX aHAJIOTOBHX CUTHAIIB. [lepeTBoproBadi nudpoBuii Koa —
iHpopmaniiinuii mapametp curnany. [leperBoproBadi iHpopmariiinuii napamerp — HU(PPOBHIA KOJI.
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Pexomenoosana nimepamypa
1. Burne6 I'. Jatuuku. YcrpoiicTBO U npuMeHenue (mep. ¢ HemM. M. A. XanepHoB). — M. :
Mup. — 1989. — 196 c.
2. AbakymoB B.I'., Pubin O. 1., Cpartom . biomenuuni curHanu. [eneswc, 00poOKa,
MmonitopuHr. — Kuis: Hopa-Ilpiat. — 2001. — 515 c.
3. Mamenko, T. I'. Jlatunku B OnorexHuueckux cucremax — X. : HTY “XIIN”. — 2003. — 224

4. Kooyc A. Hatunku Xosuta u marautopesuctopsl / A. KoOyc, f. Tymunckuii ; nep.: K. b.
Maxunonckas, B. . Tuxonos. — M. : Dueprus. — 1971. — 352 c.

5. Areiikun, JI. WM. JlaTyuku KOHTpOJISI W PEryJudpoBaHusA: crpaBouyHoe usnmanue / JI. W.
Areiikun, H. H. Ky3nenosa, E. H. Koctuna. — M. : Mammnoc-tpoenue. — 1965. — 928 c.

6. Byneser, /Ixx. [larunku B 1udpoBbIX cUCTEMax: IPOU3BOACTBEHHOE U3-1aHUE : MEp. C aHIJL.
/ k. Bynbegert ; iep. B. B. Manos ; pen. nep. A. C. SIlpomenko. — M. : Dueprouzaar. — 1981. — 200 c.

7. Areiikun, JI. WM. JlaTyuku CHCTEM aBTOMATHYECKOTO KOHTPOJS W PEryJUpOBaHUSA:
cnpaBounbie Matepuansl / JI. U. Arelikun, E. H. Koctuna, H. H. Ky3uenosa; pexn. b. C. CorckoB. — M.
: Mamrus. — 1959. — 580 c.

8. AdanaceeB B.B. Tpanchopmaropsr Toka. / B.B. Adanacse, H.M. Anonses, B.M. Kubens u
ap. — JI.: Dueproatomm3aat. — 1989. — 416 c.

9. INomumyk E.C. U3mepurensubie npeodpazosarenu. — K.: Buma mkoma. 1981 r. — 296 c.

10. AbakymoB B.I". DnexkTpoHHbIe TpOMBINUIeHHbIE yeTpolicTBa. — K.: Bumia mxkona. 1978 r. —
376 c.

11. Xoposuu I1., Xunn Y. UckycctBo cxemorexHuku: B 2-x Tomax. — M.: Mup. 1983 1.

12. Komomber E.A. MUKPO3JIEKTPOHHBIE CPEICTBA 00PaOOTKM aHAIOTOBBIX CHUTHAIOB. — M.:
Pagno u cBs13p. 1991 1. — 376 c.

13. Anexceenko A.I'., Komomber E.A., Crapony6é I'.M. llpumeHeHne mnpenu3HOHHBIX
aHaJIOTOBBIX MUKpocxeM. — M.: Panuo u cBsi3b. 1985 1. — 304 c.

14. ®onkenOeppu JI. Ilpumenenune onepannoHHbx ycunutenei u auHeiHsix UC. — M.: Mup.
1985r.—-572 c.

15. ®enopkoB b.I'., Tenen B.A. Mukpocxems! LIAIT u ALIL: dpyHkunonnpoBanue, napameTpsl,
npuMeHenue. — M.: Dneproaromuzaat. 1990 r. — 320 c.

16. Mamenko T.I'. Jlarunku B OMOTEXHHUYECKUX cucTemax: Yuel. mocobue. — XappkoB: HTY
«XIIN», 2003. — 224 c.

17. HoBukos 10.B., Kanamuukos O.A., I'ynses C.3. Pa3paboTka ycTpolCTB CONpPSKEHUS AJIs
nepcoHaiabHoro kommetorepa Tuna IBM PC. Ilpakr. moco6ue. — M.: DKOM, 2002. — 224 c.

18. Meaununckue npubopsl: Pa3spaborka u npumenenue / Ilox pea. xxona I'. Bebcrepa. —
Kues.: Menropr, 2004. — 620 c.

19. Kunenckuii A.B. NmnynbcHO-IndpoBbie W HU(PPO-UMIYIbCHBIE TpeoOpa3oBaTenu. —
Xappkos, HTY «XIIN», 2000 r. — 132 c.

8 dizioTepaneBTHYHI anmapaTH i AiarHocTHYHI NpUIaaN

Knacudikamis ¢bizioTepaneBTUYHUX armaparis. 3aranpHi MIUTaHHSA no0ya10BU
¢13iorepaneBTuHOi anapatypu. JlokanpHa OGaporepamis. JIikyBaibHI epeKTH, MapaMeTpy BIUIUBY Ta
METOAMKH TpOBeneHHs mporuenyp. ImmynscHa Oaporepanis. ['imobapotepanis i rimepbaporeparisi.
Oco6nuBocti BrumBy. JlikyBanbHi edeKkTH, mapaMeTpy BIUIMBY W METOJUKU MPOBEACHHS MPOLEAYp.
HItyyna BeHTmiALiA JereHiB. OcoOmuBoCTi pi3HOBUIIB BIUIMBY. JlikyBanbHI edekTu, mapameTrpu
BIUIUBY ¥ METOJIUKHU MpoBeaeHHS mporeayp. OCHOBHI MOJOXKEHHSI OKCUTE€HOTEeparii Ta 030HOTepaIlii.
Oco6nuBocti BruBY. JlikyBanbHi e(eKTH, mapaMeTpu BIUIMBY H METOJMKHU MPOBEACHHS MPOIENyp.
CrniocoOu oniep’kaHHsI 030HO-KUCHEBO1 cyMiini. Mennunuii o3oHaTop. Ilpu3HaueHHs i TeXHIYHI JaHI.
KoncrpyktuBHi ocobauBocTi. CTpykTypHa cxema W HpuHIUN Jii. Aepo30ib 1 CHHIJIETO-KHCHEBA
tepamis. OcoOnauBoCTI BIUIMBY. JIiKyBanbHI €peKTH, MmapamMeTpu BIUIMBY W METOJUKU MPOBEACHHS
nporenyp. CnocoOu onepkaHHs aepo30iB. AnapatHe 3a0e3neueHHs (i3ioTepaneBTUUHOI anaparypu.
Pi3HOBH 1y HacoCiB JUIs IepeKauyBaHHS PiIMH 1 ra3iB, CTBOPEHHS THUCKY 1 po3psKeHHs. JlaTuuku, 110
BUKOPHUCTOBYIOTbCSI B €JIEKTPOMEIWYHIM Ta30Biii amaparypi. OCHOBHI TOJOXEeHHA (oToTeparii.
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JlazepoOe3nieka, 3B'I30K TTTMOWHU MPOHUKHEHHS W JOBXHMHU XBuii. JlikyBanbpHI edekTu, mapameTpu
BIIUBY i METOAMKH IPOBEACHHs nporenyp. Metoauune 3abe3neuenns ¢ororepanii. BunpominioBaui
i1 OJIOKM KepyBaHHS, IX XapaKTePUCTUKH, CTPYKTYpHI cxemu. Oco0amuBocTi Xpomoteparii. JlikyBanbHi
edeKTH, mMmapaMeTpu BIUIMBY ¥ METOIWKH MpoBelaeHHA mporeayp.Oco0auBoCcTi TiapoTeparrii.
JlikyBanbHI e€peKTH, mapaMeTpyu BIUIMBY i METOAMKH IpoBeneHHs nporeayp. CydacHi amapaTa 1is
rigporepamii. KomOiHyBaHHs rimpo- ¥ ¢oroTepaneBTHYHOro BrumBY. OcCOOIMBOCTI BiOpoTeparii.
JlikyBanbHI e€QeKTH, MapaMeTpu BIUIUBY W METOAMKH TpoBelaeHHS mnpouenyp. OcobmuBocTi
yIIbTPa3ByKoBOi Teparii. JIikyBaiabH1 epeKTH, mapaMeTpu BIUIMBY i METOJIMKH MTPOBEJICHHS IPOLEAYP.

3aranbHi TUTaHHS MEAWYHUX JIaTHOCTHYHUX TPUIAAIB JUIS BUMIPIOBAHHS OlOMEIUYHUX
curtHamiB. Enextpodizionoriuni METOAM JOCIHIKEHb. 3ac00M ISl TOCTIKEHHS IMapaMeTpiB CEePIIeBO-
CYAMHHOI cucTeMHU. 3acO0M Ta MPUIIaIH JUTS JOCIIKSHHS TapaMeTpiB AUXaIbHOI CUCTeMU. MeTOKU
Ta MPpUJIAJX JIJIs1 BAMIPIOBAHHS TEMITepaTypH Tija JIIoauHu. bioTenemerpis.

Pekomenoosana nimepamypa

1. Knmuanveckas ¢usznorepanus / OpxkemkoBckuii B.B., Bonkos E.C., [lementox U.A. u np.;
[Tox pen. B.B. OpxemnikoBckoro. —K. 3gopoB’'s, 1984. — 448 c.

2. O6mas ¢usuorepanus: VYuebnuk / B.C. VYmamuk, W.B. Jlykomckuit. — MH:
WuTepnpeccepBuc; Kuuxusiit 1om, 2003. — 512 c., uin.

3. ®u3nonorus W MaToJIOTHs JbIXaHUS, TUMOKCUS U okcurenotepanus. K.: MzmatenbcTBo
akagemuu Hayk Y CCP, 1958. - 500c.

4. CrnpaBounuk 1o ¢uzuotepanuu. [lox pea. A.-H. O6pocoBa. M., «Menuuunay, 1976, 344 c.,
C WL

5. Kapannamos B.U., TleryxoB E.b., 3ponnukoB B.C. KBanrosas tepanus / Ilox pen. H.P.
ITaneesa: Yuebnoe mocodue. — M.: OAO «M3marensctBo «Memunmaa», 2004. — 336 c.: niL.

6. Mocksun C.B. DddexrtuBnocts nazepuoit repanuu. — M.: HIUIL[ «Texauka», 2003. — 256
c.— 67 ni.

7. YmakoB A.A. Ilpaktuyeckas ¢usuorepanus. — 2-¢ u3A., ucnp. u gomn. — M.: OOO
«MenunuHckoe nHpopmannoHHoe areHctsoy». 2009. — 608 c.

8. Kumenckuii A.B. HmnynbcHo-undpoBble U HU(PO-UMITYJIBCHBIE NpeoOpazoBaTeIn. —
XapbkoB: HTY «XIT», 2000 1. — 132 c.

9. Kunenckuii A.B., lllamapauna B.H., [leitnexo .M. Dnextpokapauorpadusi. — XapbKoB:
HTY «XIINx», 2002. - 52 c.

10. I'punmu M.A. Tlatodusuonorus nerkux. — M.: Cn6.: 3A0 «M3parensctBo BUHOM»,
«Hesckuit {uanexkt»,2000 — 344 c.

11. AGakymo B.B., Pu6in O.l, Csarom . biomemmuni curramm. [enesic, 00po0OKa,
MoHiTopiHr. — K.: Hopa-nipinaT, 2001. — 516 c.

12. TToneuutenen E.Il., KopeneBckuii H.A. Dnextpodusnonornueckas 1 GpoToMeTpuyeckas
MEIUIMHCKAs TeXHUKa. — M.: Beicmas mkona, 2002. — 470 c.

13. Janunenko A.®., Ckopozenos B.B. OcHOBBI MeAMIIMHCKUX U3MEpEeHUH. Yueb. mocodue. —
XapbkoB: HTY «XITH», 2001. — 150 c.

14. Meauuunckue npubopsl. Paspabotka u npumenenue / Ilox pen. [.I'. Beberepa. — K.:
Menropr, 2004. 620 c.

15. Hob6posa B.€., Timaniok B.O. biodizuka Ta meauuna amapatypa. — Kuis: BJ]
«IIpodecionan», 2006. — 200 c.

9 TexHOJIOTIYHi OCHOBH €JICKTPOHIKHU

TexHonoriuHuii mpouec, OCHOBHI NOHATTA. OCHOBa TMpOLECIB PO3JALTY Ta OYHUIIECHHS
MaTepialliB, OCHOBHI CydacHi MeToau ouMieHHs. OpnepkaHHs KpHCTamiB 13 TBepaoi ¢as3u
(pexpucTanizaitis, nepexkpucTamizaiis). OaepskaHas KPUCTATIB 13 ra30Boi (a3u. OpepikaHHsS KPUCTAIIIB
3 piaKoi (po3miaBy, po3urHM) pa3u. TeXHOIOoris OTpUMaHHS MOHOKPHCTANIIB OCHOBHHUX €JIEMEHTAPHUX
HaIBIPOBIIHUKOBUX MaTepialliB: KPEMHil0, TepMaHilo. TeXHOJOris OTpUMaHHS MOHOKpPHCTAIIB 3
PO3KIJIaJjalounXxcs HaliBIPOBIAHUKOBUX CIIONYK. JIeryBaHHs KpUCTaJliB B MPOLIECi BUPOIIEHHS 3 PiAKOi
¢a3u. TexHomorii ofgepxKaHHs TPIMHUX HAMIBIPOBIIHUKOBUX crofyk. I[loBepxHi Ta akTHBOBaHI TBEp/l
Tima JlucrepcHi CHUCTeMH Ta ICTHHHI po3uuHH. @Di3MKO-XiMi4HI OCOOJMBOCTI PO3YMHIB.
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EnextpoximiuHi mpouecu. XiMiyHI 1 €NeKTPOXIMiYHI METOIU MiATOTOBKH IMOBEPXOHBb. OuuIIEHHS
MOBEPXOHb. XIMIYHE 1 €JEKTPOXIMIYHE TpPABJICHHS 1 TOJIpyBaHHSA MOBepxoHb CreriaabHe
3aCTOCYBaHHS EJEKTPOXIMIYHOTO TpPAaBJICHHA IOBEPXOHb. XiMiuHI Ta (I3MKO-XIMIYHI METOAU
BHUT'OTOBJICHHS IUTIBKOBUX MarepianiB. PinmHHO(a3He XiMiYHE OCaPKEHHSI METalIiB, HAITIBIPOBITHUKIB
Ta JAieJeKTpuKiB. PimuHHO(a3H1 (i3UKO-XIMIYHI METOIU BUTOTOBJICHHS TBEpAUX ILUTiBOK. ['a3odasni ta
napodasHi XiMi4HI METOJI BUTOTOBJICHHS TBEPIUX TUTIBOK.
Pexomenoosana nimepamypa

1. TaupoB HO.M., IIBetkoB B.®. TexHonorus mnoJympOBOAHUKOBBIX M JAUIICKTPUUECKUX
MatepuanoB. — M: Beiciias mkona. — 1990r.

2. esateix I'.I"., Enmue FO.E. Beenenue B Teoputo riry0okoit ounctku BemiecTB — M: Hayka. —

1981r.

3. IMMamkoB HKO.M. BpelpamuBanue MOHOKPUCTAJIOB METOJOM BBITATUBaHUS. — M:
Mertannyprus. — 1982r .

4. Pomanenko B.H. VYmpaienwe cocraBoM MOJYIPOBOAHUKOBBIX KpPHUCTAIOB. — M:

Mertannyprus. — 1976r
5. beppu P., Xomnn I1., I'appuc M. TonkomienoyHast texHosaorus. - Mocksa: DHeprus, 1972.
6. Yraii SI.A. BBenenne B XMMHIO TTOJIYITPOBOJHUKOB.- MockBa: Bricmias mkona, 1975.
7. Kobasicu H. Beenenue B nanorexnosnoruto.- M.: BUHOM. JlaGopaTtopus 3nanuii, 2008.-134

8. Cyznmane U.II. HanorexHonorus: (U3MKO-XUMHsS HAHOKJIACTEPOB, HAHOCTPYKTYp H
HaHomarepuasioB.-M.: KomKnura, 2008.-592 c.

9. bana6anos B.M. Hanotexnonoruu. Hayka Oynymero.- M.: Dxemo, 2009.- 256 c.

10.  OcHoBBI  TpHKIagHOW  HaHOTexHOJormu /  A.A.Ab6pamsn, B.M.banabanos,
B.!.bexnemuimie, P.B.BapranoB, N.M.Maxonun, B.A.ConomoBuHukon.-M.: MAI'MMCTP-IIPECC,
2007.-208 c.

10 ImoBipHicHi 0cHOBH 00pOOKH JaHUX

HeBinBopOoTHICTP MOXMOOK Ta BaXJIMBICTh 3HaHHSA MOXWOOK. OIiHKa MOXHOOK mpH
OaratopazoBux BuMipioBaHb. [loXMOKH B NpsAMHX BHUMIPIOBAHHSX, CYMH, DPI3HHUIII MHOMEHHS Ta
ninenHs. Hezanexui moxuOku npu qonaBaHHsAX. [[oBiabHA (QyHKIS OHIET 3MIHHOT. METO «KpOK 3a
KpOKOMY». 3arajibHa (opMyJia Ui po3paxyHKy MOXUOKH ITPH HENPSIMUX BUMIpIOBaHHSAX. Bunankosi Ta
cucremMatnyHi noxuoOku. CepenHe 1 cTaHnapTHe BiaxuieHHs. CTaHIapTHE BIIXWIECHHS K MOXUOKa
OIUHMYHOrO BigxmieHHs. CTaHJapTHe BIIXWJIEHHA BiJ cepelHboro. licTorpamMu 1 po3MOALIH,
rpaHUYHUM 1 HOpManbHUM posnoful. CTaHaapTHE BIAXWUJIEHHS $K 68%-Ba /0Bipuya TpaHUIIS.
OOrpyHTYBaHHsS CepelHbOro, K Haimimmoi oriHkK. OOIpyHTYBaHHS CEpPEJHBOIO KBaJIPATUYHOIO
ckiananHa. CraHgapTHE BIAXWIIEHHS Bl cepeaHbOro, koegimieHT aoBipu. [Ipobnema BinkumaHHS
naHux. Metoau BukitodeHHs Trpyoux mnomuiok. Kpurepiit IlloBene. IIpobrema 006’enHaHHS
pe3yNbTaTiB PI3HUX BUMIpIOBaHb. 3BakeHe cepenHe. Kpurepiil BIANOBIIHOCTI Y2 («XI-KBaapaTy).
Cryneni cBoboau 1 npuseneHe 3HaueHHA 2. ImoipHocTi 1 x2. KoediuieHT niHIHHOT KOpessii.
JloBipui owiHKK KoedimieHTa JiHiiHOT kopernsuii. [Ipsmi perpecii Ta ix 1oBipYi OL[IHKH.
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[TEPEJIIK [INTAHb

1 Teopist e1IeKTPOHHUX KIJI

1. Cdopmymroiite 3akom Oma 1 TpHUBEAITh BIANOBIAHE CHiBBiIHOIIEHHSA. HaBeniTh
CIIBBIAHOIIEHHS AJIS1 PO3PAXYHKY CYMapHOI €éMHOCTI JUIsl BUMAJKIB 1X IapaneabHOro Ta MOCIIiJOBHOTO
3’€IHaHHSL.

2. IlepepaxyiiTe OCHOBHI ITapaMeTpu CUHYCOiNaIbHOr0 CTpyMy. YoMy piBHI cepesiHi 3HaYCHHS
CTpyMy 1 Hanpyru?

3. Sxumu mepeBaramMu BoJioJi€ Tpu(aszHe eNeKTpuuHe Koyio? 300pa3iTh CXeMy BKIIIOUEHHS
reseparopa THUMy «3ipka». YoMy piBHI (a30Bi i JNiHIHHI 3HAYEHHS CTPYMY 1 Hampyrud Ui TAKOTO
BKJIFOUEHH:?

4. 300pa3iTh 3araJibHUM BUTJSA KPUBOI HaMarHideHoCTi (eppiMarHiTHOrO Marepiaty.
OxapakTepu3yiTe OCHOBHI IUJISTHKH JIAHOT 3aJIC)KHOCTI.

5. OnuuIiTe NPUHIUTI POOOTH €NEKTPO-MArHITHOTO pelie.

6. Cdhopmymoiite nepuie npaBuio Kipxroda. HaBemiTh CHiBBiAHOIICHHS JISI PO3PaxyHKY
CYMapHOTO OTIOPY JUTsl BUTIAJKIB iX MapajeIbHOTro Ta MOCTiIOBHOTO 3’ € THAHHS.

7. 3anuiiTh BUpa3 Uil CHHYCOIZaJbHOI'O CTPYMYy B CHUHYCHOMY BHUIJIsIl. YoMy piBHI Airoui
3HA4YEeHHS CTPYMY 1 Hanpyru?

8. 300pa3iTh 3aradbHUil BUTMAL NeThi ricrepe3ucy. OxapakTepu3yWTe OCHOBHI BEITUYMHU,
XapakTepHi 3a3HAa4YEHOT 3aJIeKHOCTI.

9. Onuite npuHOMI PoOOTH 0AHOGA3HOTO TpaHchopMaTopa.

10. Jaiite Bu3HA4YeHHsA enekTpudHoro ¢impTpa. HaBenmite kmacudikamito QuIbTpiB 1O
Jiarna3oHy 4acToT, O MPOINYCKAIOThC.

11. Hagenite knacu¢ikamiro Oe3mepexigHUX HaMmiBIPOBIIHUKOBUX MPHJIANIB 1 MPUIAIB 3
OJTHUM P-N NIEPEXOJIOM.

12. ¥V sxux pexumax MOKe MpaIfoBaTH HAIlIBIIPOBIAHUKOBUHN TPaH3UCTOP?

13. HaBeaith mpukiaj €IeKTPUYHOI CXEMM BMIIPSMIISYA 3 BUKOPHCTAaHHSIM JBOX JI0AIB 1
MOSICHITH MPUHIUI HOTO Jii.

14. HaBeniTh npuKJIaja €1EKTPUYHOI CXEMHU EMHICHOTO (IbTpa 1 HOSACHITh MPUHLIUI HOro ii.

15. HaBeniTh kiacuikailiro HamiBIPOBIAHUKOBUX MPWJIAJIB 3 OJHUM, 3 JABOMA 1 Ouiblie p-Nn
nepexoaamMu.

16. IlepepaxyiiTe OCHOBHI ITapaMeTpH HaMiBIPOBIIHUKOBOIO J1io/1a?

17. 300pa3iTh CTPYKTYpY HaIiBIPOBIJHUKOBOTO TUPUCTOPA 1 MOSCHITh MPUHILIMI HOro Jii.

18. HaBeniTh npukiiag e1eKTPUYHOT CXEMHU BUIIPSIMIISIYa HA OCHOBI JIIOJHOTO MOCTA 1 TIOSICHITh
MPUHIMUI HOTO Jii.

19. HaBeniTh npukiaj eIeKTPUYHOI CXEMU 1HIYKTUBHOTO (iIbTpa 1 MOSICHITH MPUHIUI HOTro
mii.

2 OcHOBHU HAHOEJEKTPOHIKH

1. 3B’430K 1 BIIMIHHOCTI KBaHTOBOi 1 KJIAacH4YHOi MexaHiku. [IpuHIMI HEBU3HAYEHOCTI
I'eitzendepra.

2. Howxuna xBuii ne bpoitns. [punmun [Maymi. Po3kpuTy NOHATTS «KBAaHTYBAaHHS €HEprii» i
«KBaHTOBOPO3MIpHi €(heKT».

3. PiBusuHa Illpeninrepa 1 3aranbHi BIACTUBOCTI HOro pilleHHS. XBHUJIbOBA (YHKIIiS.
[i7bHICTh MOTOKY WMOBIPHOCTI.

4. Po3citoBaHHs YaCTMHOK Ha MOTEHLIHHOI cxoauHui. TynHenupoBanue. [loTenuiinuii 6ap’ep
KiH1eBoi mupuHH. [IpoxomKkeHHs elekTpoHa Yepe3 6ap’ep 1 Hax 6ap’€poM.

5. KBanToBe oOMexeHHs. YacTka B MPSIMOKYTHIH MOTEHIIHHIN sAMi.

6. KBaziuactuHkH B TBepAOMY Tii. EKCUTOHU, MTa3MOHU, MOJIIPOHHU, MarHOHHU.

7. Pe3oHaHCHE TYHEIIOBaHHS.

8 Mogenb Kponira-IlenHi npo oJHOBUMIpHOMY pYCl €JIEKTPOHA B MEPIOJUYHOMY MOTEHIIa1.

9. Knacudikanis HamiBOpOBIAHUKOBUX  HaArparok. BrmactuBocTi 1 3acTOCyBaHHA
HaIBIPOBITHUKOBUX HA/IrpaToOK. EHEPreTHUHUI CIIEKTpP CBEPXPEIIETOK.

10 Banictuunuii Tpancnopt. [IpyxHe 1 Henpy>XKHE PO3CiIOBaHHS.
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11 IIpoBigHICTH JBOBUMIPHOTO €IEKTPOHHOTO a3y (KBaHTOBHIA epekT Xoa).

12 ExpanyBanHs enekTpuyHoro moiss B 2D-cucremax. OcoOauMBOCTI  eKpaHyBaHHS
€JIEKTPUYHOTO TIOJIs1 Y KBAHTOBUX JPOTaX.

13 Hanorouku. HanoTpyOKH.

14 Ocamxenns miaiBok Jlearmiopa-biaomkerT.

15 XimiuHe ocaKeHHS 3 Ta30BO1 (asu.

16 MonekynsipHO-TIpOMEHEBA EIiTaKCisl.

17 Metoau ¢opMyBaHHS HAHOEJIEKTPOHHMX CTPYKTYp, 3aCHOBaHI Ha BHKOPHCTaHHI
CKaHYIOYHX 30H/iB. ATOMHA iHKeHepisl. JIokarbHe OKUCICHHS METAJIIB 1 HaMiBIPOBITHUKIB. JIoKabHe
XiMIYHE OCaJPKEHHS 3 Ta30BO1 (a3u.

18. [IpodinroBanHs pe3ucTiB ckaHyrounMu 30H1aMu. Hanonpyx. Ilip’stna Hanomitorpadis.

19. Camoopranizaiiis Ta camoperyiordi npouecu. CaMmo30upaHHS.

3 TBepaoTiibHA €1eKTPOHIKA

1. ®i3uuHMiA CEHC KIHeTHYHOrO piBHSIHHS bosibiiMaHa. 3amucaTé piBHSHHS HETIEPEPBHOCTI.
3anucaTu piBHSHHS U1l MapIiaJbHUX CTPYMIB €JEKTPOHIB 1 JIpOK 3 BKa3iBKOKO BCIX MO3HAYCHH i
CEHCY JOJaHKIB.

2. JleroBaHi HamiBIPOBIAHUKH. 3AJEXKHICTh KOHLEHTpAIil HOCI{B 3apsay BiJl TeMIepaTypH B
JIETOBAaHOMY HAIMIBIPOBITHUKY. 3B’SI30K KOHIIEHTpAIIil HOCIIB 3apsily B JIETOBAHOMY HAIliBIPOBIAHUKY
3 KOHIICHTPALI€I0 Y BIIACHOMY HaIliBIIPOBIIHHKY.

3. Sk moB’sA3aHI KOHILIEHTpalii HOCIiB 3apsay 1 XIMIOTEHLIadd B HEBUPOIKEHOMY
HaMIBOPOBIAHUKY 1 XIMIIOTEHIIATH €JIEKTPOHIB 1 MIpOK B piBHOBa3i? SIK CHIBBIAHOCHTHCS piBEHBb
JIeryBaHHS h- 1 p- o0nacreit p-n nmepexomy 3 po3mipom OO3 B riux obnactsax?

4. Poszmonin eNeKTPUYHOTO TIOTEHIIaTy Ha KOHTaKTI METaj-HaIiBIPOBIAHUK 13 IIapoM
30igHeHHs. [liarpama koHTakTy. KOHTakTHa pi3HULIA TOTEHIIIATIB.

5. KoopannaTHHiA po3Moia HEPIBHOBAKHUX HOCIIB 3apsily B OJTHOBUMIPHOI MOJIENI TIEPEXO.Y.
JlaiiTe BU3HAUEHHS 1HXKEKI[li Ta eKCTPaKIlii HepIBHOBAXKHUX HOCIIB 3apsy.

6. BAX p-n nepexojy 3 HIMPOKOIO 03010 MPU MAITHUX 1 BEJIMKUX PIBHAX THXKEKIi. SAkuil BUTIISAT
npuiiMae BAX p-n nepexofy 3 A0Bror 06a3010 Ipu HaIBUCOKHUX PIBHAX 1HKEKIIIi?

7. Buau npo6oro p-n mepexony.

8. YTBopeHHs p-n mepexony. Bucora Oap’epy. HanumiiTe piBHSHHS 1 I'paHM4YHI YMOBH,
BUPIMIUBIIN K€, MOXKHA PO3paxyBaTH MHPUHY p-n nepexony. LllupuHa i 3apsmoBa €MHICTD TEPEXOY.
V sikoMy BHIAJIKY 3aps0Ba EMHICTh p-n nepexoay npomopuiiina U-1/2, a B skomy U-1/3?

9. Yum BHKIMKaHAa HEOOXIJHICTh 3MEHIIYBaTH WIMPUHY O0a3u p-n mnepexony? BAX p-n
Mepexoay 3 BYy3bKOI 0a3010 MPH MalMX PIBHAX IHXKEKIii, Ti BIAMIHHICTH BiA BigmoBigHoi BAX p-n
Iepexo/1y 3 MHUPOKOI0 0a3010.

10. BAX p-i-n mioaa i p-n nepexoay 3 peKoMOIHALIE0 i TeHepalli€ro B mapi 00’eMHOT0 3apsiy.

11. T'ereponepexoau. 3 uYMM TOB’sA3aHI MepeBard iX BUKOPUCTAHHS JJS CTBOPEHHS
BUNIPSMIISIIOUMX TiepexofiB. HapucyBatu 30HHY aiarpamy rereponepexoaa Si/4H-SiC enexTpoHHa
cnopigHenicts ans Si = 4.05 eB, nna 4H-Si1C = 4.6eB, mmpuna 3ab6oponenoi 3ouu 1.1 eB qsa Si 1
3.0 eB nns 4H-SiC, rmubuna 3ansranns piBHA (epmi moA0 AHa 30HHU npoBigHocTi -0.5 eB mis Si ta
-1.5 eB mst 4H-SIC.

12. Po3mofin eJeKTpUYHOro TOTEHIIady Ha KOHTAaKTI METajJ-HaliBIPOBITHUK 13 IIapoM
30arauenHs. JliarpaMa KoHTakTy. P13UYHUN ceHC Ae0a€BCHHOTO paalycy.

13. P-n nmepexin. Ctpykrypa. bonbimaniBchka piBHOBAra.

14. Hecumerpuunuit p-n nepexia. Emitep. baza.

15. Ilpsime 3MmimieHHs p-n mepexony. ['paHMYHa HepaBHOBICHA KOHIIEHTpALlii HEOCHOBHUX
3apsniB. [mxekis. PiBHI 1HXEKITIi.

16. 3BopoTHE 3MileHHs p-n nepexony. Excrpaxitis.

17. BAX imeasnizoBaHOTO p-n MEPEXOY.

18. IIpobiit p-n nepexoxy. Mexanizmu mpo6oro. TemmnepaTypHa 3a1exXHICTh HAIPyrH MPoooro.

19. bap’epHa emkicTh. Bapikamu.

20. OCHOBHI TE€XHOJOT11 BATOTOBIICHHS HAITIBIPOBITHUKOBUX [1O/IiB.



85

21. KoHTakT «MeTan-HamiBnpoBinHuk». [Jiogu [oTTKI.

22. CtabiniTponu u crabicTopu. Ix BUKopucTaHHs.

23. CtpyKTypa i OCHOBHI peXHMHU POOOTH OIIOISPHOTO TPAH3UCTOPA.

24. OCHOBHI IMapaMeTpH OIMOJIIPHOTO TPAH3ZUCTOPA.

25. ®i3uyHi npoiecy B OIMOISIPHOMY TPAH3UCTOPI.

26. Cxema BKJIIOUEHHSI TPAH3UCTOPA 13 3araJIbHUM €MITEPOM.

27. CTaTu4Hi XapaKTepUCTUKH Il CXEMH 3 3araIbHUM eMiTepOM.

28. I'paHN4HO JOITyCTUMI MapaMeTpy OIMOISPHOIO TPAaH3UCTOPA.

29. JIluHaMi4Hi XapaKTEPUCTUKU OIMOISIPHOTO TPAH3UCTOPA.

30. Cknanosi GinossipHi Tpanzuctopu. Cxema JlapiaiHrToHa.

31. I[TonpOBI TPaH3UCTOPH 3 KEPYIOUUM P-N-TIEPEXOIOM.

32. CxeMu BKJIFOUYEHHS MTOJIbOBUX TPAH3UCTOPIB.

33. CraTuuHi XapaKTepUCTUKU TOJIBOBUX TPAH3UCTOPIB.

34. ITosbOB1 TPAH3UCTOPH 3 130JIbOBAHUM 3aTBOPOM.

35. KombiHOBaHi TpaH3UCTOPH.

4 IlporpamyBaHHs

1. OcHOBHI apu(METHYHI 1 JIOT14HI Omeparlii, 0 BUKOPUCTOBYIOTHCS TP PO3PAXYHKY BUPA3iB.

2. ®opmat BUKIHMKY QYyHKIIT. ApryMeHTH (DyHKIIIH.

3. OOnacte pnii 3minHmX. CroemianbHi crnenu@ikamii 3MIHHUX: CTaTWYHI, PETICTPOBI.
BinMiHHICTh 30BHINIHIX 1 BHYTPIIIHIX 3MIHHHX.

4. ®opmatHmii BUBOaY — GyHKuis printf. [Iopsiok BUKINKY, OCHOBHI CHMBOJIY TIEPETBOPEHb.

5. YmoBHi onepatopu if-else i case. @opmar komaHIu.

6. Oneparopu rukiny While i for. @opmar 3amycky, 0coOIUBOCTI pOOOTH.

7. PoGoTta 3 MacuBamMu il cTpykrypamu naHux. dopmar ommcy mepeMiHHUX 1 Oprasizaris
JOCTYITY 10 3HAYCHb CJICMCHTIB.

8. 3HaueHHs 4YMCENbHUX METOAIB IPH PO3B’SA3KY 3a/ay, 110 BUHUKAIOTH MPH JOCHIKEHHI
€JIEKTPOMArHITHHUX TPOIIECIB B MEKTPUYHHX Ta IEKTPOHHUX KOJIaX.

9. Etanu po3B’A3Ky HENIHIHHUX DIBHSHB. [30141i8 KOpeHiB. MeToau yTOYHEHHS KOPEHIB.
3aco6u 3MEHILIEHHSI TOXUOKU 004HCIIEHb.

10. VYTO4YHEHHS KOpEHIB HENIHIHHUX pIBHAHb METOJOM JHUXOTOMIi. I'eomeTpuuna
IHTEepIIpeTallisi METOAY.

1. YTouHeHHs KOpEHIB HEeNHIHHUX PIBHAHb METOJOM JOTUYHMX. ['eoMeTpuyHa iHTepIpeTalis
METOY.

12. YTOouHEeHHS KOpPEHIB HENIHIMHUX pPIBHIHbP KOMOIHOBaHMM METOJOM XOpJ 1 JOTHUYHUX.
I'eomeTpuyHa iHTEpIIpETaLlls METOY.

13. YTO4YHEHHS KOpEHIB HENIHIHHUX pIBHAHb METOJOM XopJ. I'eomerpuuyHa iHTepIpeTaris
METOY.

14. YTOYHEHHS KOPEHIB HENiHIMHMX PiBHSHb METOAOM IPOCTHX iTepauiid. YMoBa 301KHOCTI
1TeparifHoro MpoIecy.

15. ANropuT™M yTOYHEHHS KOPEHIB HENIHIHHUX PIBHAHb MeToaoM xopa. IlpaBuno BuOGopy
CTaJI01 TOYKH.

16. YMoBa a5t po3B’si3aHHS CUCTEM JIIHIMHUX anredpaiuHuX piBHIHb ITEpAlliiHUMU METO/IaMHU.

17. Po3B’s130K cucTeM JiHIHHUX anredpaiyHuX piBHSAHB MeTogoM Kpamepa.

18. Po3B’s130K cucTeM NiHIMHUX anreOpaidyHuX piBHAHb METOJIOM SIKOOi.

19. Po3B’s130K crucTeM JiHIHHUX anreOpaiuHux piBHSIHBb METOJ0M [ ayca-3eiinens.

20. ITopiBHsIbHA XapaKTEPUCTUKA METO/I1B PO3B’A3KY CUCTEM JIIHIHHUX alreOpaiyHuX piBHSHb.

21. TlopiBHsuibHA XapakTepuctuka metoniB Eiinepa ta Pynre-Kyrtu. 3acoOu 3MeHIIEHHS
MOXUOKHU 00YHCIICHb.

22. YucenbHe pimeHHs AudepeHUiiHuX piBHSAHb mpocTtuM MetonoMm FEilnepa. I'eomerpuuna
IHTepIpeTalist METoy.

23. UYwucenpHe pimeHHs audepeHLiMHUX pIBHAHb BHUIIpaBIeHUM MetoioM Eiinepa.
I'eomeTpuyHa iHTEpIIPETALlis] METOTY.
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24. YucenpHe pimeHHs audepeHIiiHuX piBHAHb MoaudikoBaHUM MetonoMm Eiinepa.
['eomeTpuyHa iHTEpHIpETALIisI METOTY.

5 Ananoroa Ta nuugpoBa ejleKTpoHiKa

1. OCHOBHI XapaKTEpUCTUKH ITiICHIIIOBAYIB.

2. OxapakTepu3yliTe OCHOBHI THITH CIIOTBOPEHHS BUX1THOTO CUTHAITY.

3. OCHOBHI MapaMeTpH i7€aIbHOTO OTepaIliiHOTO I1ACHIIOBaYa.

4. HaBeniTh CTPYKTYpY Ta ONMUIIITH TIPUHIMII i1 ONEepaIiifHOro miCHII0Bayva.

5. HaBeniTh cXxeMu 1HBEPTYIOUYOTO 1 HEIHBEPTYIOUOTO ITiICUIIFOBAYiB, Ta BUBEIITh PIBHSHHS JIJIs
BU3HAYCHHS Koe(ilieHTa MiACUICHHS IIUX CXEM.

6. HaBeniTh mepenaTHi XapaKTEPUCTHKH 1HBEPTYIOUYOTO 1 HEIHBEPTYHOUOTO ITiICHITIOBAYIB.

7. TloOynyiiTe cxemy IHBEpTYIOUOrO CyMaropa Ta 3alMlIiTh BHUpa3 ISl PO3PaxyHKy HOTO
koedimienTa nepemayi.

8. IlobymyiiTe cxemy, 1m0 peanizye (YHKIIIO TiJICYMOBYBAaHHS-BUPaXyBaHHS Ta 3allHIIITh
BHpa3 JJIs PO3PaxyHKY ii koedimieHTa nepeaadi.

9. HaBeniTh cxemy iHTErpaTopa Ta 3aluiliTh OCHOBHI pO3PaXxyHKOBI BUpa3y.

10. HaBeniTh cxeMy nudepeHiiatopa Ta 3anuiliTh OCHOBHI pO3PaXyHKOB1 BHPa3H.

11. HaBeniTh cxemy MIKOBOTO JIETEKTOPA Ta 3aIUIIIITh OCHOBHI PO3PaXyHKOBI BUPa3H.

12. HaBeniTh OCHOBHI THUITM aKTUBHHMX (QiUIHTPIB HA ONEpaIliiHUX MIICHUIOBaYax, Ta iX OCHOBHI
PO3PaxXyHKOBI BUPAKCHHS.

13. JlaiiTe mOpiBHSUIBHHI aHaJII3 XapaKTepucTUkH GinbTpiB Yebumiera Ta barrepropra.

14. TloOynyiiTe 0THOKACKaIHI (QIIBTPU APYTOTO MOPSIKY.

15. HaBeniTh OCHOBHI IMITyJIbCHI CXEMH Ha OTEpaIifHuX MiJCHIIOBAYaX.

16. IloOynyiite iHBepTyroumii Ta HeiHBepTyroumid Tpurepa llIminra, Ta 3amuimmiTh OCHOBHI
BHUpPA3HU.

17. HaBeniTh cxemu MynbTHUBIOpaTopa i onHOBIOpaTopa, Ta 3alHIIiTh OCHOBHI BUPA3H.

18. HaBeniTh OCHOBHI BUJU CTa01113aTOPIB HAIIPYTH.

19. B yomy mossiratroTh BIIMIHHOCTI KOMITEHCAI[ITHOTO 1 TapaMeTpUYHOTO cTabinizaTopa’?

20. BukopucTaHHs onepariifHoro miJcuiIoBayda A cTadinizalii Hanmpyru.

21. IMnynbCHI €1eKTPUYHI CUTHAM, iX MTapaMeTpH 1 KOJyBaHHS.

22. 3anuuIiTh OCHOBHI (YHKIIT anreOpH JOTIKH.

23. B yomy nonsirae MiHIMI3aIlis JJOTTYHUX (DYHKITIH?

24. HaBeniTh 6a30Bi KOMIOHEHTH ITUPPOBOT CXEMOTEXHIKH.

25. HaBeniTh KOMO1IHAIIH1 (YyHKI[IOHATIbHI BY3JIH.

26. JlaiiTe BUBHaYCHH