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Enexkrpoeneprernka

AHOTALIA

MeTo1o BCTYITHOTO BUNPOOYBaHHS € B KOMIUJIGKCHA IEpeBipKa 3HAHb BCTYIMHHKIB, SIKI BOHH
OTpUMaJIM B pe3yiabTaTi BHUBYCHHA LUKy MAMCLUUIUIIH, THepeadadueHUX OCBITHBO-TPOQeECiiiHOO
OporpamMol0 1 HaBYAJIbHUMU IUTAHAMH Ta BiJNOBIIHOCTI OCBITHBO-KBaJi(iKaLIHOMY piBHIO
«bakanaBp».

BceTynmHuK MOBHHEH MPOJAEMOHCTPYBATH (PyHIAMEHTAIbHI Ta IpodeciiiHO-OpieHTOBaH1 YMIHHS
Ta 3HAHHS I10/I0 y3arajJbHEHOro 00’ €KTa Iparli 1 34aTHICTh BUPIITYBaTH TUIIOBI podeciiiHi 3aBIaHHs,
nependadeHi i BiIMOBITHOTO PiBHSIL.

JlocnmiTHUK TIOBMHEH BOJIOJITH HEOOXIIHUM CIEKTPOM BMIHb 1 HAaBUKIB 3 TMPOEKTYBAaHHS
ENEKTPUYHUX YaCTHH EJIEKTPUYHUX CTAHIIHN Ta MiJCTaHIIIN; eKCIUTyaTallli eJIeKTPUIHOT0 00IaTHaHHS
CNIEKTPUYHUX CTAHLIA Ta MIJCTAHIINA; PO3pOOKH Ta BIPOBAKEHHS EHEPro30epiralouux CHCTEM
eJIEKTPONIOCTAYaHHsI BJIACHUX TOTPeO eJNIeKTPOCTaHLINA 1 MiANPUEMCTB; BUKOPUCTAHHS CYyYaCHHMX
iH(OpMaIIHHUX TEXHOJOTH aBTOMATH3AIlN YIPaBIIHHS Ta PEICHHOTO 3aXUCTy CICKTPUIHUX YaCTHH
CTAHIIIM Ta MiICTAHIIA.

[lig yac WiATOTOBKM 0 BUIPOOYBaHHS HEOOXiTHO 3BEPHYTH yBary Ha Te, IIO a0iTypieHT
MTOBHHEH:

3HATH: OCHOBU EJICKTPOTEXHIKH, €JEKTPUYHUX CTAHIIN Ta MiJICTaHIIA, €ICKTPUIHUX MEPEXK,
€JIEKTPONIOCTAaYaHHS IIPOMHUCIIOBUX MiAPHEMCTB, PEJICHHOTO 3aXUCTY 1 aBTOMATHKH,

BMITH: OOHMpaTH €JeMEHTH Ta OOJaJHaHHS EJIEKTPUYHOI YAaCTHH eJIEKTPHUYHUX CTaHLid Ta
MiJCTAHIlIi; BUKOPUCTOBYBATH KOMIT IOTEpPHY TEXHIKY JJIs PO3PaxXyHKIB pEeXUMIB poOOTH
EJIEKTPUYHOTO OOJIaTHAHHS; PO3PaXOBYBATH MapaMEeTPU CHCTEM aBTOMATH3allli Ta PENICHHOTO 3aXHUCTY.

Bcerynue ¢axoBe BUNpOOYBaHHS BKJIIOYAE 3MICT HOPMATHBHUX HaBUYAJIBHUX JUCITUTUIIH
npo¢eciifHOT MiArOTOBKH 110 BKJIIOYAIOTh HACTYITHI NIPAKTUYHOT HAIIPSIMU AiSITHOCTI BUITYCKHHKIB!

1. Enextpuuni cTaHIii Ta miacTaHmii
. EnextpomarniTHi nepexiaHi mpoiecu
. EnextponocrauanHs IpOMUCIIOBHUX MIAIPUEMCTB Ta €HEPro30eperKeHHS
. OCHOBH peeHOro 3aXUCTy Ta aBTOMATUKH €HEPrOCUCTEM
. KabGenbHa Texnika
. TexHika BUCOKUX HAMPYT

. AKyMYIIOBaHHS €JIEKTPUYHOI €Heprii.

00 N N BN

. BiTpoBi ycTaHOBKH,

9. HanilgicTs 1 qlarHocTrka oOJiaHaHH

10 EnextpoTexHiuHI MaTepiaan

11. EnexTpuuHi CUCTEMH 1 MEpexi

Oprani3aiiisi BCTYIIHOTO BHIIPOOOBYBaHHS 3AIHCHIOETbCA BIiAMOBiAHO A0 IlojoxeHHs mpo
npuiMaabHy KoMicito HallioHaaTbHOTO TEXHIYHOTO YHIBEPCHUTETY «XapKIBCBKUH TOITEXHIYHUN
THCTUTYT».
3MICT [TPOI'PAMU
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1. 3aranmpHi BIIOMOCTI TPO BHUPOOJICHHS Ta CIIOKWBAHHS EJIEKTPOCHEPrii; TeHepaTopH,
KOMIICHCATOPH, CHJIOBI TpaHC(OpPMATOPH 1 aBTOTPAaHCPOPMATOPH; CTPYMONPOBOAM, KOHTAKTHI
3’€HaHHS, 130JTOPU; BUCOKOBOJIBTHI amapatd pPO3MOAUIBHUX YCTaHOBOK; TOJIOBHI CXEMH
CNeKTPUYHUX 3’€IHaHb 1 CXEMH BJIACHUX MOTPeO ENEeKTPUYHUX CTaHIIA 1 MACTaHIIN; BUOIP
CNEKTPUYHUX amapariB 1 CTPYMOIPOBITHUX YAaCTHUH PO3MOAUIPHUX YCTAHOBOK; KOHCTPYKIIii
PO3MOAITPHUX YCTAHOBOK Ta KOMITOHOBKA €NEKTPUYHMUX CTAHINM 1 MiACTaHIIN, ONEpaTUBHUMA CTPYM,
CHCTEMH BUMIPIOBAaHHS, KOHTPOJIb, CUTHAJI3AIlis Ta YIPaBIiHHS.

2. 3aranpH1 BIJOMOCTI O MEpEeXiHUX Mpoliecax B eNeKTPUUYHUX cucTeMax. [lepexigHuii mporec
y HalnpocTimuX Tpu(a3HUX JAHIIOTax MPU KOPOTKUX 3aMHKAHHAX. [IpakTH4YHI METOIM PO3paxyHKy
CTpyMiB Tpu(a3HOTO KOPOTKOTO 3aMukaHHs. OCHOBHI IMOJIOKECHHSI B JOCTIPKEHHI HECUMETPUUHHX
nepexingnux nporecis. [lepexinuuii mporec y CHHXpOHHIN MalIiHi.

3. 3arambHi 3a7a4i  €IEKTPOIOCTA4YaHHS MPOMHUCIOBUX MIAMPHUEMCTB; XapaKTePUCTUKA
MIPOMHUCIIOBUX CIIOKMBadiB e€JIeKTpoeHeprii, ['padiku CMOKWBaHHS €JIEKTPOCHEPrii Ta eIeKTPUYHI
HaBaHTaXeHHs; Bubip KUIBKOCTI Ta MOTYXHOCTI TpaHchOpMAaTOpiB Ha MiANpUEMCTBI; Bubip Hanpyru
EJIEKTPUYHUX CXEM 30BHIIIHHOTO Ta BHYTPILIIHHOT'O €JIEKTPOIIOCTAYaHHs MiANpUeEMCTBA; Po3paxyHoK
CTPYMIB KOPOTKOTO 3aMHKaHHS Ta BUOIpP BHCOKOBOJIBTHOTO OOJaJHAHHS 1 BHCOKOBOJIBTHHX MEPEX
CHCTEMH elleKTpornocTauanHs; KomreHcarlisi peakTHBHOI MOTYKHOCTI B CHCTEMaX €JIEKTPONOCTadYaHHs
IPOMHCIIOBUX TiAnpueMcTB; EHeprosbepiraioui pexuMu B CUCTeMax ellekTponocradaHHs; OO0k Ta
BUMIPIOBaHHS PEKUMHHX ITapaMeTPiB CUCTEMHU €JIEKTPONOCTadYaHHs; SIKIiCTh €eKTpOeHeprii.

4. Ilpu3HaveHHs, OCHOBHI (YHKIIi Ta BUMOTH JO PEIICMHOIO 3aXHUCTY 1 aBTOMaTuku. Cxemu
3’e€THaHHA TpaHcpopMaTopiB CTpyMy Ta Hampyr. Buam 3axucty miHIA. 3aXxUCT TEHEpaTopiB Ta
TpanchopmaTopiB. 3aXHUCT IMUH CTAHIIA Ta MIACTAHIIA. ABTOMAaTHYHE BKJIIOYCHHS PE3EPBHOTO
KHMBJICHHs. ABTOMaTH4YHE MIOBTOPHE BKIIIOYCHHS. Pe3epByBaHHs Iii peneifHUX 3aXHUCTIB Ta BUMUKAYiB

5. EHepromeHeKMEHT, sIK HayKOBO-IPAaKTWYHA Ta iHopMamliiiHa HisUIbHICTB, lepapxuuna
CTPYKTYpa YOpPaBJIiHHS €HEProeeKTUBHICTIO Ta 3aBJaHHS Ha pI3HUX PIBHAX, Bumoru no 3HaHBb
E€HEPTrOMEHE/DKEPIB Ta €HEeProayJAuTOPiB Ta 00OB’SI3KM €HEproMeHeKepy. MeTomonoris opraHizamii
CHEPrOMEHEPKMEHTY Ha IMiJMPUEMCTBI, MOHATTS MOHITOPHHTY, KYMYJIATHBHOI CyMH, HOpMali3aiii.
Oco06auBOCTI €HEPreTHYHOTO ayAnuTy, Horo eranu, po3podka BE3. 3B'130k Mixk eHeproe(eKTUBHICTIO
Ta EKOJIOTIEI0.

6. [liarHOoCTHKA TEXHIYHOTO CTaHY 130JSIIIMHUX CUCTEM €IEKTPOCHEPTETUIHOTO 00IaTHAHHS.



ITEPEJIIK IIMTAHDb BCTYIIHOI'O BUITPObYBAHHA:

Bionoenreani oxcepena enepeii

1.

10.
11.
12.

13.

14

18

EnextpoximiuHi akymymsitopu eHeprii. Tunu i npunimn aii. Kuciaothi akymymstopu. ®isuko-
XIMIYHI TTPOIIECH B HUX.

TenoBi akyMyJIITOPU €HEPTii THITH.

JliniiiHi IHAYKTUBHI HarpoMmapKyBadi eHeprii. CoseHoin.

®otoenekrpuuni neperpoproBaui. BAX ¢otoenementis. Buau constunux 6arapeit ams
TIEPETBOPECHHS €HEPTii COHIIS B €JIEKTPOCHEPTIIO.

€MHICHI eJIeKTPUYHI HarpoMaKyBadl eHeprii..

Buay ta XxapakTepuCTUKHU TeTi0K0IEeKTOpiB. IlepeTBOpeHHsI COHSYHOT €Heprii y TemIoBy
€Heprilo.

BepTukanpHO-0ChOBI BITpOCHEpreTHYHI ycTaHOBKHU. Kiacudikarist 3a KUTBKICTIO JIOTAaTeH,
HOTYXXHICTIO TA PO3TAITyBAHHSIM.

Kpurepiii berna. XapakrepucTuku BiTpOyCTaHOBOK.

["'opu30HTaIBLHO-0CHOBI BITPOEHEPTeTUYHI YCTaHOBKH. By, 0cOOIMBOCTI KOHCTPYKILiH Ta
MPUHITATTY JTii.

CoHsYHa OTHOKOHTYpHA HarpiBHa yCTaHOBKA.

KoncTpykuii i THIM TeTliOKOIEeKTOPIB.

Cxema miAKIIIOYSHHS TETIO0OMIHHUKA JI0 TeNTI0NOIs, aKyMYJIATOPH €HEprii Ta HACOCHOTO
oOJIagHAHHS.

TeopeTnyHi OCHOBH METOIY MipoJIi3a.

. KoHCTpyKIlisi repMETHYHOTO MIPOTI3HOTO PEAKTOPY IS MepepOOKH TPOMHUCTOBUX BIIXO/IIB.
15.
16.
17.

TeopeTnuHi OCHOBH METOJly METaHOBOT'O 30pOIXKYBAaHHS OpPraHiYHUX BiJIXO/IB.
TexHonoriuna cxema 610ra3oBoi yCTaHOBKH.

[TpuHnU 1ii TPHIIMBHOT €IEKTPOCTAHITIT.

. TenoBuit HacOC 1 HOTO BUKOPHUCTAHHSI.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Enepreruunuii 6ananc 3emii.

XapaKkTeprCcTUKa COHSIYHOTO BUIIPOMIHIOBAHHS.

Enextpuunuii po3paxyHOK €EMHICHOTO HarpoMaKyBayva.
INapoakyMmyroroua e1eKTPOCTAHIIIS.

Tunu MaxoBHKIB IMHAMIYHUX MEXaHIYHUX HarpOMaJKyBadiB €Heprii.
Bunu repMoenekTpudHUX e(eKTiB.

BuwmiproBanss audepeHiiarbHoi TepMOEpC HAMBIPOBIIHUKIB 1 METAIIB.
['eorepmanbHa eHepris 1 71 BUKOPUCTAHHS.

XapakTepHucTUKa BITPOreHEepaTOPiB Ta IX BUKOPUCTAHHS.



28. BUKOpUCTaHHS €HEprii OKeaHIYHUX XBHJIb.

29. Metoau i criocoOu nepeaadi TeII0BOi eHeprii.

30. BukopucranHs Teria 3emii.

31. MeToau 1arHOCTHKH, KOHTPOJIIO SIKOCT1 €JIEKTPOTEXHIYHUX MaTepiaiib.

32. Ocsitnenns. Po3paxynku. Bubip anapatypu.

33. PiBHAHHS CTaHy i7]ealbHOTO Ta3y.

34. OcHOBHI TEpMOJMHAMIYHI MPOIIECH i€aTbHUX ra3iB.

35. JludepenitiaabHi piBHIHHS TEPMOAMHAMIKHI

36. OcHOBH TeOopii MOAIOHOCTI Ta MOJICTIOBAHHS TPOIIECIB TETIOBIAAYI.

Texnixka ma enekmpo@izuka eucokux nHanpyz

1. 3anexxHicTs MPOOMBHOI HANPYTH ra30BOi 130JIALIT BiJf TUCKY Ta TOBKUHU MPOMIXKKY (3aKOH
Ilamrena).

2. CamocrTiiiHi Ta HECAaMOCTIHHI (OPMHU Ta30BOTO PO3PSIAY. YMOBA CAMOCTIMHOCTI ra30BOTO
po3psy.
[Toka3HUKYM HAIHHOCTI 1 YHCIIOBI XapaKTEPUCTUKH BHUITAIKOBUX BEIIMYUH.

Meroau 1iarHOCTUKH €IEKTPUIHOT 13051111,

3

4

5. Po3psin mo moBepxHi TBEPAOT 13011111,

6. dotoioHizallisl, TepMiUHa 10HI3aIlisl, MOBEPXHEBA 10HI3AIIiS.

7. Micr lllepinra ams BUMIpIOBaHHsSI €MHOCTI 1 TaHT€HCA KyTa JieIeKTPUYHUX BTpaT.

8. Bu3HaveHHS JICIEKTPUYHUX BTpaT.

9. Buam monspusariii ieIeKTPUKIB.

10. Bu3znaueHHs €JIeKTPUIHOT MIITHOCT1 PIIKUX J1€ICKTPUKIB.

11. €MHiCHI TOIUIBHUKN HAMPYTH.

12. Tlosic PoroBcekoro. BumiproBaHHs iMIYJIbCHUX TOKIB 32 IOIIOMOTOI0 Tosicy Poroscekoro.

13. BumiproBaHHs 1HAYKIIi1 3MIHHOTO MarHiTHOTO MOJIS 32 JOTIOMOTOO 1HYKITIHHOTO
MepeTBOpIoBaya.

14. BUCOKOBOJBTHHUI reHepaToOp IMITYJIbCIB HAIIPYTH 3a cxeMoro Mapkca.

15. OcHOBHI cXeMHU OTPUMaHHS MOCTIHHOT BUCOKOI HAMPyTH. 3apsAaHi MPUCTPOi EMHICHUX
HarpoMaJKyBaviB €HEpTii.

16. Teopis yaapHoi ioHi3aIlii.

17. CtpumepHuil po3psia.

18. Teopisi BUHMKHEHHs GJIUCKABKH. 1i XapaKTepUCTUKH.

19. 3axucr Bix ynapy 6JuckaBoK. 30HU 3aXUCTY.

20. MarsiTHO-iMIyJIbcHa 00po0OKa MaTepiamiB. [IpuHIMNI 111 MAarHITHO-IMITYJIBCHOT YCTaHOBKH.

®i3u4HI IPOLIECH 1 OCHOBHI CIIiBBiIHOILICHHS.



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43,
44,
45.

Buau onepartiii Ta KOHCTPYKIIT 1HIYKTOPIB 11 MarHiTHO-IMIYJIbCHOT 0OpOOKH MeTaiB.
OCHOBHI piBHSIHHS €JIEKTPOMArHITHOTO 1O B AU(depeHLianbHIl Ta IHTerpaibHiil popmax.
EnexrtporinpaBnidauii epeKT npu po3psal B piAKUX JieneKTpukax. [Ipukiaay 3acTocyBaHHs.
3acTocyBaHHS METOJY J3epKaIbHHUX BiJTOOpaKEHb TS PO3PAXYHKY €IEKTPHYHUX TIOJIB.
[ToBepxHeBuii ehexT Ta ePpeKT OIM3BKOCTI B CHCTEMI IIPOBITHHKIB 31 3MIHHUMHU CTPYMaMH.
JlyroBa (opma eJIeKTpHYHOTO PO3PsaY.

Enextpuunuii mpo6iif MpOMIXKKIB 3 HEOJHOPIAHUM eNeKTPUYHUM TojieM. KopoHHUH po3psiz.
dopma cTaHIapTHOTO TPO3OBOTO IMITYJIBCY HAMIPYTH.

Buau crapinns nienektpukiB. Enextpudne crapiHHs.

3a3eMJIi0Bayi €I1eKTPOYCTaHOBOK.

KoncTpykiii cuinoBux kKabeniB i MaTepiaiu s KaOemiB.

Koncrpykiiii BunpoOyBanbHUX TpaHchopmMaTopis.

['eneparopu iMIyJIbCIB CTPYMY.

OnuuapHa Ta nojBiitHa popMyroui JTiHIi HAIPyTH.

EnextpomarHiTHa CyMiCHICTh TEXHIYHHUX 3aC0O01B.

Enextpuyna MiIHICTh JTi€IEKTPUKIB HA TIOCTIMHIHN, 3MIHHIH 1 IMIYJIBCHIM HAMPY3i.
Konctpykitis 1 mpuHnum aii kabenbHOTro TpaHchopMaTopy HalpyTH.

KpaiioBuii eekT B BUCOKOBOJIBTHUX KOHCTPYKIisAX. MeToau nocnabieHHs 1ii KpaiioBoro
edexry.

Po3psin y3n0Bx moBepxHi 1305sT0pa. OCHOBHI BUIM MTOBEPXHEBOTO PO3PSIIY.
BucokoBonbTHHIT KOHIEHCaTOpHUH BBiA. KOoHCTpyKITis. Po3paxyHOK 130511ii.

OO0’ eMHMIT Ta MOBEPXHEBUM OIIP EICKTPUYHOI 13071s1111. BumiproBanHs omopy.
BumMiproBaHHs IMITyJIbCHUX CTPYMIB 32 JIOIIOMOT'0I0 MAJIOiHAYKTHBHOT'O IIIYHTA.

Po3nofinu enekTpuyHOro Ta MarHiTHOTO MOJIsl Y KOaKkcialbHOMY Kabedi.

PiBusiHHS MakcBemia B iHTerpaipHii 1 gudepeHIianbHii Gopmi.

3B'S30K MK HaNpYy>KEHOCTSAMHU Ta IHAYKIISIMU €JIEKTPUYHOTO 1 MarHiTHOTO MmoJjisi. MarepiaibHi

PIBHSHHSL.

Enepzemuunuit meneodsxcmenm ma enepzoedhekmueni mexnonozii

1.

BB mapameTpiB SIKOCTI €EKTPUYHOI €HEeprii Ha BTpaTH B Mepexkax eJICKTPOIOCTaYaHHS.

Jlxepena reHepyBaHHSI BUIIMX TapMOHIK B MEpeXy eJeKTporocrayaHHs. Meroau Ta 3acobu

SHUKCHHA HCTATUBHOT'O BIUIMBY BHUIIUX I‘apMOHiK Ha MCPCIKY CICKTPOIIOCTAYaHH.

2. SIKICTh eNeKTPUYHOI eHeprii. 3HKEHHS BTPAT eJIEKTPOCHEPTIi 32 paxyHOK ITiJBUIIEHHS SKOCTI

eNeKTpoeHeprii. MeTtonu Ta 3aco0M MIABUINEHHS SKOCTI €JIEKTPUYHOI €Heprii B Mepexax

CJICKTPOIIOCTAaYaHH.



3. XapakTepHi npuiiMadi enekrpoeHeprii. OCHOBHI mapaMeTpH, iX xapakTepucTuku. OcoOmMBOCTI
POOOTH OKpEMHX BHJIIB EIEKTPOIIPUIMAUIB.

4. Tpadiku HaBaHTaXEHHS 1 TMOKAa3HHMKH, SKi iX XapakTepu3yooTb. Briue ¢opmu rpadika
HaBaHTAKEHHS Ha TIpollec Iepedadi ejekTpoeHeprii 1 ii Brpatu. 3aco0Ou, BXKWBaHI B
€HeprocucTeMax Jijisi BUPiBHIOBaHHS TpadikiB HAaBaHTAKCHHSI.

5. Meronu 1 3aco0u BHpiBHIOBaHHS TrpadikiB HaBaHTaXEHHS eHeprocucteM. [lpuHiumnu
(byHKII1OHYBaHHS.

6. ABTOMaTH30BaHI CUCTEMHU OOJIIKY 1 KOHTPOJIIO CIIOKMBAHHS €JIEKTPOEHEPTii Ha MPOMHCIOBUX
M ITPUEMCTBAX. [x w™iciie B cHCTeMi IIiBHIICHHS e(EeKTUBHOCTI BUKOPUCTOBYBAHHS
eHepropecypciB. OCHOBHI KOMITOHEHTH TaKUX CHCTEM.

7. Cnocobu KepyBaHHA CHUCTeMaMH  OCBiTJIeHHs. IlyckoperymioBajgbHa — amaparypa:
XapaKTEePUCTUKA, OCOOIMBOCTI 3acToCyBaHHS. Po3paxyHOK (METOAHMKA PO3PAXYHKY) E€KOHOMIl
€JIEKTPOCHEPrii B MIIOYHUX CHCTEMaxX OCBITIEHHS NpuMinieHb. OpraHizariiHo-eKCITyaTamiiHl
3aX0/I¥ MiJBUILEHHS €Heproe()eKTUBHOCTI CUCTEM OCBITJICHHS.

8. CtpykTypa OaynaHcy enekTpoeHeprii. Bu3HaueHHs TEXHOIOTIYHHX BTpAT €JNEKTPOCHEPTii B
CHUCTEMax eJEKTPOIOCTauYaHHsA. 3axOAHW TIIBUINEHHS TEXHIYHOTO PIBHA Ta 3a0e3medeHHs
ONTUMATBHUX €KCIUTYaTallIHHUX PEXKUMIB POOOTH €IIEKTPOMEPEIK.

9. BusHaueHHs BTpaT NOTY>KHOCTI 1 €JIEKTPOCHEPrii B CUCTEMI €JIEKTPONOCTAYaHH TPOMHCIOBUX
HiAnpueMCTB. Biu3HaueHHs eKBIBaJIGHTHHUX OMOPIB 1 iX B)XMBaHHS B pO3paxyHKax BTpaT.

10. ®opmyBaHHS OIUIaTH 3a TIEPETIKAHHS PEAKTUBHOI TMOTY)XHOCTI Ha IPOMHCIOBUX
mianpuemMcTBax. HanbaBku [0 ormutaTd 3a HEIOCTaTHE OCHAIICHHsS 3aco0aMu  KOMITEHCAINiT
peakTUBHOI NOTYKHOCTI. CTUMYJIIOBaHHS MiJNPUEMCTB IO 3MEHIIEHHS CIIOKUBAHHS PEaKTHBHOT
MOTY>KHOCTI.

11. Bu3HaueHHS BTpaT MOTYXHOCTI 1 €JIEKTPOEHEprii B €JIEKTPOABUIYHAX 3 MOCTIHHUM
HaBaHTOKEHHAM. CrocoOM 3MEHIIEHHs BTpaT 1 301IbIIeHHS €()EKTUBHOCTI BUKOPHUCTOBYBAHHS
€HEPTropecypciB.

12. CknamanHsi eleKTpoOallaHCy Ha IMPOMHUCIOBOMY HiAnpueMcTBi. OCHOBHI CTaTTi BUTpATH
enexktpoeHeprii. Llini ckmaganHs enekTpoOasiaHCy 1 3aXOAdy, IO PO3pOOIISIOTHCSA 32 HACIHIIKAMH
IIOCIIKEHHS.

13. OcHOBHI 3ax0/a{, BXKHMBaHI Ha MPOMHCIOBHX MIAMNPUEMCTBAX 3 METOK 3MEHIICHHS BTpaT
MOTY>KHOCTI 1 eHeprii.

14. BtpaT mOTY>XHOCTI 1 eHeprii B cuiioBux TpaHcopmaropax. Criocobu ix 3meHIIeHHs. Brpatu
AKTUBHOI 1 peaKTHUBHOT MOTY>KHOCTI.

15. Opranizamiiiini Ta eKCIUTyaTariiHi 3aXxo[yd MIJABUIICHHS EHEProe(eKTUBHOCTI CHUCTEM

MOCTAa4YaHHS PIAMHU (HACOCHHUX YCTAHOBOK). BH3Ha4yeHHs MOTEHIIany €KOHOMii eJIeKTPUYHOI
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eHeprii mpH peryaoBaHHI MBHAKOCTI oOepTaHHs Hacoca. CiocoOM 3MEHIIICHHsS BTpaT HAIopy y
TpyOOIPOBOJaX HACOCHUX YCTAHOBKAX.

16. OpranizamiifHo-eKCIUTyaTalliiHl  3aX0Qd  MiABHIIEHHS EHEProe(eKTHBHOCTI  CHUCTEM
BeHTIIIAMII. CrocoOM 3MEHIIEHHs BTpaT €HEprii Mpu TPaHCIMOPTYBAaHHI MOBITPS y CHCTEMax
BEHTWIALII.

17. OpranizanidHi Ta eKcIUTyaTaliiHI 3ax0Qu IiJBUIICHHS €HEProeeKTUBHOCTI CHCTEM
TCHEpYBaHHS CTHCHEHOro TMOBITps. BrumB oOpoOkM Ta MiATOTOBKM CTHUCHEHOTO MOBITPS Ha
€(eKTUBHICTh POOOTH KOMIIPECOPHHX YCTAaHOBOK. BIIIMB THCKY Ta BHUTOKIB TIOBITPS B
PO3MOALTBYIN MEpEeXKi Ha BTpATH €JICKTPUYHOI €HEPTii B KOMIIPECOPHUX yCcTaHOBKax. Ski 3acoOu
3HWKEHHS BUTPAT €ICKTPOCHEPTii y KOMIIPECOPHUX YCTAHOBKAX.

18. IlimBumieHHS  e(QEKTHUBHOCTI  BUKOPUCTAHHS  EJEKTPOCHEPTrii  eJIeKTPONPHUBOJAMH:
XapaKTEPUCTUKA CTIIOCO01B, 00JIaCTh 3aCTOCYBaHHS. BU3HaUeHHS pekuMy HaHO1IbII €()eKTUBHOTO
MEPETBOPEHHS e€Heprii mpu poOOTI eNeKTPOABUTYHA. Bu3HaueHHsS TMOTEHIIaTy EKOHOMIl
eJIEKTPUYHOI €Heprii MpH peryIroBaHHI HIBUAKOCTI 00epTaHHS eNeKTPOABUIYHA.

19. Ipstmuii Ta 3BOPOTHUI OanaHCcH, B YOMY X pi3HHLIS.

20. Buau enexktpo3BaproBaHHs. BHU3HAaYeHHS MUTOMUX BUTPAT €HEPTii IPH €ICKTPO3BapPIOBAHHI.
TexHomoriuni  3axoaud  MABUINCHHS eHeproeekTUBHOCTI  3BaproBaHHs. OpranizamiiiHo-
eKCIUTyaTalliiiHi 3aX0/! MiIBUIIEHHS eHeproe()eKTUBHOCTI 3BaPIOBAHHS.

21. Hlnsaxu migsumenss KK Teruiorenepatopis.

22. Pexumu poOOTH AYroBUX CTAJNCIJIaBUJIBHUX Tiede. Bu3HaueHHs NHUTOMHMX BHTpaT
€JIEKTPOCHEpTii Ha BUIUIABKY cTaji. CriocoOu 3MEHIIIEHHS BTPAT TEIJIOBOI Ta €JIEKTPUYHOI SHepril
B JYrOBUX CTaJeIUIaBUILHUX TMeuyaX. OpranizamiifHi Ta eKCIUTyaTamiiiHi 3axoau TiIBUIIECHHS
eHeproe()eKTUBHOCTI JYTOBHX CTAJICIUIABHIIBHUX MEYEH.

23. IlpuHuun poOOTH, KOHCTPYKTHUBHI €EMEHTH Ta 00JacTh 3aCTOCYBaHHS TEIUIOBHX HACOCIB.
[Tpomiecu mepeTrBopeHHsT €HEprii B TEIIOBMX Hacocax. OpraHizallifHO-eKCIUTyaTaliiHl 3axoau
M1 IBUIIICHHS €eHEProePEeKTUBHOCTI TEIJIOBUX HACOCIB.

24.CuctemMa KOHTpOJIIO 1 IUIaHYBaHHS, AK €(QEKTUBHUHM 3aci0 MiABUIICHHA e(QEeKTHBHOCTI
BUKOPHUCTOBYBaHHs eHepropecypcis. 30ip iH(opmarllii, BU3BHAUEHHS! HOPM CIIOXHBAHHS, KOHTPOJIb
HaJ 1X JOTPUMAaHHSAM, BXXUBAHHS 3aX0/I1B 32 HACJH1JIKAMH KOHTPOJIIO.

25. EHeproemMHICTh, BUJIM EHEPTOEMHOCTI Ta iX OIIHKA.

26. KommiexkcHe BUpOOJICHHS TEIIIOBOI 1 enekTpuuHoi eHeprii. IlepeBaru i1 Henoniku. OCHOBHI
YUHHHUKY, 1[0 BU3HAYAIOTH JOIIEHICTh BXKUBAHHSI.

27. ChilibHE BHPOOHHUIITBO EJIEKTPUYHOI Ta TEIUIOBOI €HEprii, y YoMy IepeBard CHiJIbHOTO
BUPOOHUIITBA BiJ] OKpeMUX. Buam koreHepamiiiHuX ycTaHOBOK. KoedimieHT KopucHOi il

BUKOpUCTaHHA nayinBa. OOMEXEHHsI B 3aCTOCYBaHHI KOr€HEpaliiHUX YCTaHOBOK.
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28. Buju cucTeM KOMGIHOBAHOTO BHPOOJIEHHS TETLIOBOI i €MeKTPUYHOI eHeprii. IX mopiBHANBHA

xapakrepuctuka. O6macti BxuBaHHA. CriocoOu 301bIIeHHs KoedilieHTa KOpUCHOT Mii.

29. lllnsaxu miABUIICHHS €HEPrOePEeKTUBHOCTI B OYAIBHHUIITBI.

30. Kpurepii eHeproOe3mexku JepkaBH. Y UYOMY PI3HHII MK EHEProOe3NneKorw Ta

eHeproHe3anexHicTio. OCHOBHI 3acanu €Bpornercbkoi Xaprii.

31. BropuHHi eHepreTHyHi pecypcu, ixX oLiHKa.

32. OcCHOBHI HampsiMH MIABHIIEHHS €(EKTUBHOCTI BHPOOJIEHHS, PO3MOMAITY 1 CHOKUBAHHS

€JIEKTPOCHEPTi.

Enexkmpuuni cmanuyii

I.IIpakTyHi METOAM pPO3pPaxyHKY CTpPYMIB TpH(a3HOrO KOPOTKOTO 3aMUKaHHSA. Brus
HABaHTAXCHHA 1 ABTOMAaTHYHUX pPETyISATOPIB HANpyrd Ha BEJIUYMHY CTPYMIB KOPOTKOTO
3aMHUKaHHS.

2.MeToJl CUMETPUYHHUX CKJIAZIOBUX MPHU PO3PAXYHKY CTPYMIB 1 HAIPYT HECUMETPUUHUX KOPOTKUX
3aMUKaHb.

3.BHCOKOBOJIbTHI BUMHKAYi: BU3HAUCHHS, IPU3HAUCHHS, BUMOTH, YMOBH BHOODY.

4.0co0auBOCTI TEpEeBIpKM Ha TEPMIUYHY 1 JMHAMIYHY CTIHKICTh A0 Jii CTPYMIB KOPOTKOTO
3aMHUKaHHS afapariB, IIKH 1 KaOeiB.

5.I1pu3HayeHHs, OCHOBHI (YHKILIT 1 BUAM CUCTEM 30Y/PKEHHS CHHXPOHHUX MAIllUH.

6.CxemMH pO3MOAUIPHUX MPHUCTPOIB BUIIOI Hampyrd. Bumoru, BuaM, 0COOIMBOCTI 1 MOPIBHSHHS
CXEM MO0 €KOHOMIYHOCTI, HQJITHOCTI1, THYYKOCTI 1 0COOJIMBOCTSIM €KCILTyaTallii.

7.0neparuBHuii cTpyM. Buan, 0oco0auBOCTI KOXKHOTO BUY. ["airy3p 3acTocyBaHHS.

8.KopoTki 3aMHKaHHS B €IEKTPUYHUX YCTaHOBKaX. BusHaueHHs, BUAM, IPUUMHU 1 HACTIIKH K.3.

9.1lepBuHHI BUMIpIOBaIbHI TpaHCHOpPMATOPH CTpyMy. BusHadeHHs, MpU3HAYCHHS, KOHCTPYKIIif,
JpKepesia MorpiliHOCTeH, KITacu TOYHOCTI.

10. [lepBuHHI ~ BUMIipIOBaIbHI ~ TpaHchOpMaTOpW  Hampyru. Bu3HadeHHs, TPU3HAYEHHS,
KOHCTPYKIIiS, JUKEpelia TOXHOOK, KJIIaCH TOYHOCTI.

11.Ta3o-macnsHa cUCTeMa CHHXPOHHHMX T€HEpaTropiB, IO IMpaliol0Th 3  BOJHEBUM
OXOJIO/KYBaHHSIM.

12. Cuinosi TpanchopmaTopy (aBTOTpaHCPOPMATOPH ): THITH, OCHOBHI IMTapaMeTPH, XapaKTePUCTUKA
PEXKUMIB TIOMYCTUMUX HAaBAHTAXEHb 1 IEPEBAHTAKEHb.

13. OcHOBHI XapaKTEPUCTUKU CHHXPOHHOTO TEHEepaTopa, ILI0 Mpalioe 3 CHHXPOHHOIO abo
HECHHXPOHHOIO IBUKICTIO yepe3 omip Z abo X Ha IIMHU HE3MIHHOI HANpyTH.

14. PexxuM TpymoBOrO CaMO3amycKy €JIeKTpPOoABHUTyHIB BiaacHuX 1motped 6 kB TEC: Bu3naueHHs,

MPUYMHU TOPYUICHHS eIeKTPOIIOCTauaHHs, CKJIaJl €JIeKTPOIBUTYHIB.



15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.
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Pexxum  rpymoBoro - camo3amycKky — €NeKTpOABUTYHIB  BiaacHux mnorped 6kB  TEC:
XapaKTepUCTHKA MPOLECIB, 1110 BiAOYBaIOThCA MPHU TPYNOBOMY BHOITY 1 caMO3aIycKy; KpuTepii
OILIIHKY YCHIIIHOCTI CaMO3aIycKy.

CucremMu OXOJIOJDKYBaHHSI CHJIOBHX TpaHchopmaTopiB. Buau, mpusHadeHHS, OCOOIMBOCTI
3aCTOCYBaHHSI.

[lepexinHi mpouecu npu TpudasHOMY KOPOTKOMY 3aMHUKaHHI B HEPO3TalyKEHOMY KOJIi, 110
KUBJISATHCS BiJl IMH HE3MIHHOI HAmpyrd 1 BiJl TeHepaTopa OOMEXKEHOI IMOTY)KHOCTI, 3a
HasiBHOCTI 1 32 BIJICYTHOCTI Y HUX aBTOMAaTHYHUX PETYJISATOPIB 30y/HKEHHS.

JlocmipKeHHsT CTaTUYHOI CTIHKOCTI HAMMpPOCTIIIOI HEPery/lbOBaHOI CUCTEMH METOJIOM MalluX
KOJIMBaHb. Buu mopymeHHs cTaTHYHOI CTIMHKOCTI.

Meroau  IOCHIDKEHHS JAUHAMIYHOT  CTIMKOCTI. AHANI3 JWHAMIYHOI CTIMKOCTI Mpu
HECHUMETPUYHOMY KOPOTKOMY 3aMHUKaHHI. 3aX0/1 10 30epeKeHHIO TUHAMIYHOT CTIHKOCTI.

JlaiiTe BU3HAYEHHS TEPMiHY «KOe(DIIIEHT MOTYXKHOCTi». Ha3BiTh 3aX0ay 1I0J0 MiABUIICHHS

KoeirieHTa MOTYXKHOCTI.

. SIxi kaTeropii eneKTponpuiiMadiB 3 MOTJSAAY 3a0€3MeUeHHs iX HAAIHHOTO EIEKTPOIOCTaYaHHs

Bu 3naete? SIki mpuiiMadi BigHOCATHCS 110 1 kareropii?

SIki eNeMEeHTH CHCTEMH eJEKTPOIOCTauYaHHsl BIJHOCATH JO CHCTEMH BHYTPIIIHHOTO
€JIeKTpOIocTavaHHs? Hagenitsb MIPHUKJIIA pamianbHOT CXEeMH BHYTPIITHHOTO
€JICKTPOIIOCTaYaHHs JIJIsl KUBJICHHS CIIOXHUBadiB 1-ii kareropii 06e3 Cropyau po3moaiIbuoro
IIPUCTPOIO.

[lepepaxyiiTe OCHOBHI METOM BH3HAUEHHS PO3PaXyHKOBOTO HaBaHTaKEHHs. B yomy mossrae
CYTh METOJly BU3HAUECHHS PO3PaXyHKOBOI'O HaBaHTA)KEHHSA 32 CTATUCTUYHUM METOI0M?

Axi cxemu ojepKadu Ha3By «marictpaibHi»? [lpuBemiTe mpuKIaa MaricTpajibHOI CXEeMH
BHYTPIIIHHOTO €JIEKTPONIOCTAYaHHS JIJIsl )KUBJICHHS CITOKMBAYiB 3-i KaTeropii.

Sxi cxemMum ojepKanu Ha3By «pamianbHi»? I[lpuBeniTe mnpuKIan Takol CXEeMH IS
eJIEKTPONIOCTAauYaHHs CIIOKMUBaviB 3-i KaTeropii.

Slka cxeMa eNneKTPONOCTauyaHHS MPOMUCIOBOrO MiAINPUEMCTBA OJep)Kaia Ha3By CXEMHU
«TIMOOKOTO BBOIY»?

OCHOBHI BUAHM MPHUCTPOIB PEKUMHOI aBTOMATHKH MJI MIATPUMKH OCHOBHHX IapaMeTpiB
cuctem. [Ipu3HavueHHs, KOPOTKA XapaKTePUCTHUKA.

OCHOBHI BUM MPUCTPOIB aBTOMATUYHOTO MOBTOPHOTO BKJIIOUYEHHS. [Ipu3HayeHHs 1 mpuHIUI
.

Penelinnii 3axuct: BU3HaYEHHs, TPU3HAYEHHS, BUMOTH 10 IPUCTpPOoiB P3.

[TepepaxyiiTe mpucTpoi aBTOMaTH3aIlli CUCTEM eneKkTpornocradanHs. [10sSCHIT mpU3HAYEHHS
MPUCTPOIO ABTOMAaTUYHOI'O YACTOTHOT'O PO3BAHTAKEHHSI.

[Ipu3HadyeHHs 1 TPUHLIMUIKA BUKOHAHHS IPUCTPOIB aBTOMAaTHYHOTO BKJIIOYEHHSI pE3€PBY.
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Enekmpuuni cucmemu i mepeorci

1. TexHONOT1YHI 1 KOHCTPYKTHBHI XapaKTEPUCTUKU OCHOBHHUX €JIEMEHTIB €JIEKTPUYHHUX CUCTEM

(kepena 1 CIIO’KMBayvi aKTUBHOI 1 PEaKTUBHOI MOTYKHOCTI, €JIEKTPUUHI MEPExi).

2. XapakTepucTHKa IJIeH 1 OCOOJMBOCTEH aHAI3y CTATUX PEKUMIB EICKTPUYHUX CHCTEM 1

Mepex. OCHOBHI TONYIIEHHS 1 HAPSIMU PillICHHS.

3.CtaTu4H1 XapaKTepUCTUKH €JIEMEHTIB 1 TIJICUCTEM CIIEKTPUYHUX CUCTEM 1 MEPEXK.

4. TlapameTrpu 1 CXEMH 3aMilICHHS €JIEMEHTIB €JEKTPUUYHUX CHCTEM 1 Mepex (JiHii,
TpaHchopMaTopu 1 aBTOTPaHCPOPMATOPH, JDKEpesia KUBJICHHS, HABAHTAXXEHHS, KOMIICHCYIOUH
MPUCTPOI).

5. CkjacTu auropuTM aHali3y pEeXUMIB PO3IMKHEHUX (pajianbHa, MaricTpajibHa, CKJIagHO
3aMKHEHa) CJIEKTPUYHUX MEPEK.

6. CkiacTH alropuT™M aHali3y pPEXHUMIB HPOCTHX 3aMKHEHHUX (KUIbIEBA, 3 JBOCTOPOHHIM

KHUBIICHHSIM) CJIEKTPUYHUX MEPEXK.

7. CknacTu aJropuTM aHali3y peXHMIB CKJIQJHO 3aMKHEHUX EJIEKTPUYHMX MEpeX OJHUM 3

METOIB: TepeTBOpeHHs (TpaHcdiryparilii), HakIaJeHHSI, KOHTYPHUX PIBHSIHBL (TIOTYXHOCTEMH),

BY3JIOBUX HANpYT, PO3ILEIUICHHS eEKTPUYHOT MEpexi.

8. CkiacTH aIropuTM CIUIBHOTO aHali3y peXHMIB EJIEeKTPUYHUX MEpexX ACKIIbKOX

HOMIHAJILHUX HaIpyT.

9. CkiacT anropuT™M 3acCTOCYBaHHS METOJy CHCTEMAaTH30BaHOTO Miadopy mans oOJiKy

HEJIIHEHHOCTI XapaKTEePUCTHUK EIEMEHTIB €JICKTPUIHUX CUCTEM.

10. XapakTepucTuka MeTH, 3MICTy 1 OCHOBHHMX €TalliB NMPOEKTYBaHHS EJICKTPUYHUX CHCTEM 1

MEpEeK: METOIMKA TeXHIKO-EeKOHOMIYHUX PO3PaXyHKIB.

11. CxylacT airopuT™M BH3HAUEHHS BTpaT IOTYKHOCTI 1 €JeKTpoeHeprii, BUTpar Ha

BIJIIIKOYBaHHS BTPAT B €JIEMEHTAX €JICKTPUUHUX CUCTEM 1 MEPEXK.

12. JlaTm XapakTEepUCTHKY, CKJIACTH aJrOPUTM BHM3HAUEHHsS OJHOIO0 3 HACTYHNHHUX TEXHIKO-

€KOHOMIYHUX TTOKA3HMKIB: KaIliTAIbHI BKJIAJICHHS, IIOPIYHI €KCIUTyaTaIliiiHi BUTPATH, BTPATH Bij

MOPYIIEHHS €JIEKTPOIIOCTaYaHHs, MPHUBEACHI BUTPATH, COOIBApTICTh Iepeaadi eleKTpoeHeprii

SJIEKTPUYHHUX CHCTEM 1 MEPEK.

13. BusHadyeHHs MOTpeOM B €JIEKTPOEHEPrii; CTPYKTYpa HABAHTA)XKEHHS y BY3JIOBUX TOYKax
CHUCTEMH, PO3PAXYHKOBE HABAHTAKECHHS 1€pAPXIYHUX PIBHIX CHCTEMH.

14. HomiHanbHOI HAIPYTH €JIEMEHTIB €JIEKTPUYHOI CUCTEMH.

15. Bubip cxem mnoOynoBu enekTpuyHux Mmepex, cxem PII IIC; Bu3HaueHHS HOMIHAJIBHOI

MOTYXKHOCTI 1 KinbKocTi Tpanchopmatopis Ha T1C.

16. CkacTu aJirTOPUTM OITIHKH HAIIMHOCTI CXeM MOOYTIOBH €JIEKTPUUHUX MEPEK.

17. Metoau BUOOpPY 1 MEpEeBIpKH TEPETHUHIB NPOBIJIHHMKIB E€IEMEHTIB EJIeKTPUYHOI Mepexi
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(pi3HOTO KOHCTPYKTMBHOT'O BHKOHAHHS 1 IO BHUKOPHUCTOBYIOTHCSA TPU PI3HUX HOMIHATBHHUX
Hampyrax).

18. Ckmactu anroput™m BHOOpPY 1 PO3MOIUIM PETYIIOI0YMX 1 KOMIICHCYIOUMX IPUCTPOIB B
€JIEKTPUYHUX CUCTEMaX.

19. PoGoui pexxuMH eeKTPUYHUX CHUCTEM 1 MepeXk; OallaHCH aKTUBHOI 1 p€aKTHUBHOT, TOTYXHOCTI,
eHeprii.

20. BmiamB AKOCTI eleKTpoeHeprii Ha poOOTy eJNEeMEHTIB EJIEKTPUYHUX CHCTEM 1 MEepex;
MOKAa3HUKH SIKOCTI €JEKTPOEHEPrii; 3B'A30K OalaHCIB TMOTYKHOCTI 3 TTOKa3HUKAMH SIKOCTI
€JICKTPOCHEPTi.

21. PeryntoBaHHS HapyTH B €IEKTPUUHIN cUCTEMI (BUAM, CIIOCOOU 1 3aCO0M peryItoBaHHs).

22. PerymioBaHHSI YaCTOTU B €HEPTOCUCTEMI.

23. OnTUManbHUANM PO3IOAUT MTOTYKHOCTEH B 3aMKHEHHX MEpEekKax.

24. OnTUMaTbHUAN PO3IMOILT MTOTY)KHOCTEH MiXK €JIEKTPOCTaHIIISIMHU.

25. OpranizamiifHi 1 TexHIYHI 3aXOIU IOJO 3HIKEHHS BTPAT MOTYXKHOCTI E€JIEKTpOeHeprii B
SJIEKTPUYHHUX Mepexkax.

26. [TapameTpu €JIEeMEHTIB €IEKTPUYHOT CHCTEMH B aBapiiHUX (CUMETPUYHHUX 1 HECUMETPUIHHX)
pexuMax; iX BU3HaUYEHHS B IMCHOBAHUX 1 BITHOCHUX OJMHMIISX.

27. CxemMH 3aMillleHHS €JEKTPUYHOI MEpeXi IpPH CHUMETPUYHHUX Ta HECUMETPUUHHX
MOIIKOKEHHSX.

28. By3n0Bi pIBHSHHS JUIsi TOYHUX 1 HAOMIKEHHUX PO3PAaxXyHKIB aBapiiHHUX PEKUMIB TMPH
cumerpuunnx K.3.

29. Meroau po3paxyHKY yCTaJIEHUX PEKUMIB eIEKTPUYHUX Mepex npu cumerpuynux K.3.

30. OCHOBHI TOJIO)KEHHSI METOAY CHMETPUYHHMX CKJIaJOBHX 1 3aCTOCYBAaHHS [UId aHaIi3y
HECHUMETPUYHHX aBapiitHUX PEKHUMIB.

31. UuHHUKY, 10 BIUTMBAIOTH Ha cTpyMu K.3., 1 iX 00K Tpu aHaATI31 aBapiiHUX PEKHUMIB.

32. AITOpUTM PO3paxyHKY aBapiiiHUX PEeKUMIB MEPEXKi TPH HECUMETPUIHHUX MOITKOKEHHSX.
33. Oco6mmBOCTI MPOTIKAHHA MEPEXiTHUX €IEKTPOMArHITHUX MPOLECIB B €NEKTPUUHIN Mepexi

3 JDKEPEJIOM HECKIHYEHHOI1 1 KIHI[eBOi OTYXHOCTI.

34. IIpakTUYHI METOJM PO3PAXyHKY MEPEXITHUX eIeKTpOMarHiTHUX mporieciB nmpu K.3.

35. IoBHi i1 cporieHi piBHsHHS ['opeBa - [Tapka.

36. 3actocyBaHHs piBHsAHb lopeBa - Ilapka g aHamizy mNepexigHUX EIEKTPOMArHITHUX
MIPOIIECIB.

37. PiHi ctpymiB K.3. B Mepekax pi3HUX HOMIHAJIbHUX HAINPYy>KEHb. 3pOCTaHHS PiBHIB CTPYMIB
K.3. 1 HeoOXimHICTE IX OOMEKEHHS.

38. Metoau 1 TexHi4HI 3aC00M 0OMEKEHHS CTPYMiB
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39. OcHoBHbIE TMOHATTS 1 TeopemHu Teopii criiikocTi. daszoBuii moprper. . cucremu. Tumnm
0COOJIMBHX TOYOK.

40. Mexa noTy>KHOCTI, 110 TIEPEAETHCS 1 3armac CTaTUYHOI CTIHKOCTI CHHXPOHHHUX T'€HEepaTopiB.
41. EnextpomMexaHiuHi IEPEXiIHI TPOLIECH TPU MAJIUX BIAXWUJICHHSX BiJ CTIHKOTO 1 HECTIMKOTO
pexumy. B gemndupysanns i APB.

42. Meroa Manux KoiuBaHb. Kputepii CTaTUYHOT CTIMKOCT1 €IEKTPUYHUX CHCTEM.

43. BusiB cTaTHYHOI HECTIMKOCTI CHHXPOHHUX T'€HEpaTopiB 1 3aco0y i1 3amo0iraHHs.

44. JlunamiyHa CTIHKICTh CHHXPOHHUX T'€HEPATOpiB 1 MeTOIH 11 aHami3Yy.

45. ACUHXpPOHHI pPEXHMH CHHXPOHHHX TeHepaTopiB. I[IpMUMHM BHHUKHEHHS, XapakTep
MPOTIKAHHS 1 HACIKH.

46. Pexxumu poOOTH 13 3HIIKEHOIO YacTOTO0. JIaBrHA yacTOTH Ta 3aco0u ii 3armobiranHs.

47. XapakTepuUCTHKH 1 CTaTHYHA CTIMKICTh BY3JIiB HaBaHTaXeHHA. JIaBUHA. Hampy>KeHHS.
Kpurepii craTuuHoi CTIHKOCTI By3J1iB HABAaHTAKECHHS.

48. JlunamiyHa CTIHKICTh BY3JiB HaBaHTaxeHHA. CaM03amyCcK CHHXPOHHHX 1 AaCHHXPOHHHX
JIBUTYHIB.

49. Metoau 1 3aco0M ynpaBiiHHS MEPEX1ITHUMH PeKUMaMU €HEPrOCUCTEM.

50. 3axou 110,10 MOJIMIIEHHS CTIHKOCTI PEKUMIB pOOOTH €HEPrOCUCTEM.

51. YMoBHu po60TH 30BHIMIHKOT 130514111 enekTpoyctaHoBoK BH B peanbHiii excruryarariii.

52. SIxkuii BITMB HaJla€ crioci0 3a3eMIIeHHS HEUTpaiu Ha BHOIp 13071111,

53. BB HEOJHOPITHOCTI €IEKTPUYHOTO OIS Ha HAIPYXKEHHS PO3PSY.

54. YuM BU3HAYAETHCS ICKTPUIHA MIITHICTD 11O TTOBEPXHI JUTSI 130JISIIIHHOT KOHCTPYKIIIi?

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

56. ImmynbcHa MiLHICTB 13071111, BONbT-CeKyHAHA XapaKTEepUCTHKA 1 Jie BOHA BUKOPHUCTOBYETHCSI.
57. KoopauHaitist 130715111 T0 ICKPOBOMY ITPOMIKKY.

58. 3B'A30K MK HAPYKCHHSAM MPOOOIO MOBITPSHOTO MPOMDKKY 3 HOTO JOBKUHOIO, 3: IIIJIBHICTIO
MOBITPSL.

59. HampykeHHS cyXOpo3psaHe, MOKPOPO3PSIHE 1 BOJIOTOpo3psaHe. Sk iX BU3HAYAIOTH?

60. 3HMKEHHS SKICHUX TMOKAa3HUKIB 130JIA1111 TIpH ii BHYTPINTHEOMY 3BOJIOKEHHI: CTPYM BHTOKY,
OTip BUTOKY, MOKJIMBOCTI MPOOOIO.

61. Meronu mnpodiaKTHUYHOTO KOHTPONIO 130JALii: KoedimieHT abcopOuii, BUMIpIOBaHHS
YaCTKOBUX PO3PSIIB.

62. BunpoOyBanpHuii Tpanchopmarop. OcobmmuBocti KOHCTpyKIIii. Cxema BUnpoOyBaHb Ha 0asi
BUINIPOOYBAILHOTO TpaHc(hOopMaTopa: BU3HAUEHHS CyXOPO3PSATHOTO HAIIPY>KEHHS.

63. TI'eneparop immynbcHux HanpyxeHb (I'ITH). dopmyBanHs immynbcy 3amaHoi (opmu 1

aMILTITY/IH.
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64. BumiproBaHHsI BUCOKOTO HanpyxeHHs. [inmpauku. KynsoBuii BUMIpIOBaIbHUMA PO3PSTHUK.
65. ImnynbcHi ctpymu. BumiproBanus ctpymiB OsmckaBku Ha onopax JI3I1. @eppoperictparopu.
66. Konctpykuis miarpumyrounx ripsasaa Ha JIEIL. HepiBHOMipHICTh majiiHb HAmpyXKEHHS I10
eJeMEeHTaX TipJISTHIH.
67. IlepenanpykeHHsI Ha TOJAOBXKHIN 1 MOMEpPEUHii 1307111l TpaHchopMaTopa Mpu pi3Kikd 3MiH1
HaIpy)XKeHHs Ha HOro BXOI.
68. I[IpuHUMN 11ii 3aXUCHUX PO3PSIHUKIB. BUaN po3psIHUKIB.
69. TlopiBHsIbHA XapaKTEPUCTHKA BEHTUIbHUN po3psaaaukiB 1 OITH.
70. EnextpuyHi mapameTpu CTpyMy OJTUCKABKH.
71. IlpyHIMIHY 3aXUCTY BiJ MPSIMUX yAapiB OnuckaBKU. biuckaBKoBiABOIM.
72. 3axucHi 30HM OJIUCKAaBKOBiIBOIB. Bubip O1MCKaBKOBIIBOAIB IS 3aXUCTY 00’ €KTa.
73. Ilpu3HadyeHHs 3a3eMIIIOI0YMX MPUCTPOIB B ycTaHOBKax BH.
74. OCHOBHI €JICKTPHUYHI MTapaMeTPH 3a3eMJIIoBava 1 X BUMIPIOBAHHS.
75. IMIynIbCHHI OTTip. 3a3E€MITFOI0OYOTO TTPUCTPOIO.
Cucmemu ynpaeninua 6upoOOHUYMEOM MaA PO3NOOIIOM e1eKmpoeHepeii
1. Enexrpuune xojo. By3nu, BiTkH, KOHTYpH KoJa. [[)xeperna *KUBJICHHS.
2. 3axonu Kipxroda. CknamaHHs piBHSHB JUIsl PO3paxyHKY CTPYMiB B KOJIax 3a JOIMIOMOTOIO
3akoHiB Kipxroda.
Eneprernunuii 0ananc B €1eKTPUYHUX KOJIAX.
4. Meto npoNOpIitHUX BETUYNH.
5. Meron nBox By3JniB. MeTon BY3JIOBHX MOTeHIialiB. [lepeTBopeHHs 3ipku B TPUKYTHHUK 1
TPUKYTHHUKA B 3IpPKY.
AKTHUBHUH 1 MaCHBHUI JBOIOIOCHUK. METO/ €KBIBAJICHTHOTO T€HEpaTopa.
CunycoinHuil cTpyM 1 OCHOBHI BEJIMYMHH, 110 HOTO XapaKTepU3YIOTh.

BekTopna niarpama. MUTT€EBa NOTYXKHICTh B KOJIaX CHHYCOIHOTO CTPyMY.

A S

CuMBOIIYHHN METOJ PO3PaxXyHKY KUJT CHHYCOimHOTO cTpyMy. KommiekcHuii omip. 3akon Oma
JUUISL KOJIa CHHYCOIJTHOTO CTPYMY.

10. KommuiekcHa npoBiiHICT. TPUKYTHUK ONOPIB 1 TPUKYTHHUK IPOBITHOCTEH.

11. AkTHBHA, peaKTHUBHA 1 TIOBHA MOTY>KHOCTI B KOJII CHHYCOiTHOTO CTPYMY.

12. Pesonanc ctpymiB. Peszonanc nampyr. Kommencarisi 3cyBy ¢a3. Teopema mpo OamaHc

AKTUBHUX Ta PEAKTUBHUX MOTYKHOCTEH.

13. Tpancdopmarop i fioro 3actocyBanHs. [neanpHuii Ta peaqbHU TpaHchopMaTopu.

14. Tpudasna cucrema e.p.c. [Ipuniun podotu Tprda3zHOTO MAaIMHHOTO TeHepaTopa. Tpudaszue

KOJIO.

15. 3acrocyBanns nepuoro 3akony Kipxroga ams po3paxyHky TpudasHUX Kil.
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CriBBiIHOIIEHHS MIXK JIIHIHHUMU 1 (Pa3HUMHU HAINIpyraMu 1 CTpyMaMH B TpUQa3Hii CHCTEMI.

AKTHBHA, peakTHBHA 1 MOBHA MOTYXKHOCTI B TpudasHiii cucremi. BumiproBaHHS aKTHBHOI
MOTYXKHOCTI B TpU(a3Hiil cucTemi.

[TepeBaru TpudazHUX CUCTEM.

OtpumaHHs 00€pTOBOTO MarHiTHOTO NoJisA. [IpuHITUIT pOOOTH AaCHHXPOHHOTO IBUTYHA.

YoTHPUNONIOCHUK 1 Horo BinacTUBOCTI. PiBHSHHS B A-dopMmi.

Metonu BHU3HAUEHHS Koe]ilieHTiB YOTUPUIOIOCHUKA. Cxemn 3aMilIeHHS
YOTHPUIIOTIOCHHKIB.
[IpeacraBineHHs HECHHYCOIMHOTO CTPYMY UM HANIPYTH y BUTIISI psixy Dyp'e.

AJTOpUTM PO3paxXyHKY JIHIMHUX €IEKTPUYHUX KT PH JIii JyKepen HEeCHHYCOiTHUX CTPYMIB UM
HArpyr.

[ToTyXHICTh B JIIHIHHUX KOJIaX 3 HECHHYCOITHUMH CTPYMaMH 1 HallpyraMu.

[Tepexiani mpoltecH B €IEKTPUIHOMY KOJII.

3aKkoHU KOMyTallii 1 iX OOIpyHTYBaHHS.

OmnepaTtopHuil METO/1 pO3paxyHKy MepexigHux mnpoueciB. 3akonn Oma ta Kipxroga B
omepaTopHiit hopmi.

Heniniiiai enemenTH, ix kinacudikariis, i 3acrocyBanHsa. CtaTuuHi 1 1udepeHIiiiai ornopu.

bynoBa TBepaux tin. Moaens meraneBoro, Ban-nep-BaaniBcbkoro, KOBaJI€HTHOTO Ta 10HHOTO
3B’SI3KY.

Kpucraniuna ctpykrypa TBepaux Tii. [aaexcu Mimepa.

3oHHa MoJienb Oy/10BU TBepAuX Til. [IpocTa Mosenh eHepreTUYHUX 30H.

Hienextpuku. EnekTpudHi BIaCTHBOCTI T1€IEKTPUKIB.

JlienekTpuyHa TMPOHUKHICTH Ta  EJNEKTPONPOBINHICTH  JAieleKTpukiB. Di3udyHa CyThb
€JIEKTPOTPOBITHOCTI JIEIEKTPHUKIB.

[ToBepxHeBa 1 00’ €MHa eJIEKTPONPOBIIHICTh. BIIMB pi3HUX (haKTOPIB HA €ICKTPOIPOBITHICTD.

Hienextpuyuni BTpatu. Pi3udHa CYTh AIEICKTPUIHUX BTpAT.

EnextpoTexHiyHa MOJENb AieJIeKTpUKa 3 BTpaTaMu. THUIN JieJTeKTPUYHUX BTpPAT.

[Tpo6iii gienexktpuka. Buau nmpo6oro 1 ix ¢i3udHa CyTh.

BrumiB pizaux ¢izugHux (HakTopiB HAa €IEKTPUUHY MIIHICTh JICTCKTPHUKIB.

®Di3uK0-MEXaHI4HI BIIACTUBOCTI JIIETIEKTPHUKIB.

Knacudixamist nienexrpukiB. Heopraniuni TBep/i MieIeKTPUKH.

3aranpHi BigomocTi npo nonimepu. Cmomu. [Tnactmacu. Jlaku 1 kommayHau. Pinki kpucramm.
[IpoBigHMKOBI MaTepiay.

®dizuyHa npupoia eneKTPornpoBigHOCTI. OCHOBHI €IEKTPUYHI BIIACTUBOCTI MMPOBITHUKIB.

Brus remnepatypu, I1OMIIIOK, 1e(EKTiB CTPYKTYpH Ha MUTOMUHN OMip MPOBIAHUKIB.
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EnexTpuyHi BIaCTUBOCTI METAJIEBHUX ILJTIBOK.

Knacudixkariist mpoBiJTHUKOBHUX MaTepiaiB.

bimeranu. CrutaBu BUCOKOTO OIOpY.

TyromnaBki Marepiaiy.

HannpoBigauku. MaruiTHi MaTepiaim.

di3uyHa MpUpoOIa MarHeTu3My. 3araibHi BiJOMOCTI IPO MarHiTHI BJIaCTUBOCTI MaTepiaiB.

Knacudixkarist MarniTHuX MaTepiaiis i 061acTi X 3aCTOCyBaHHS.

MarsiTom’ siki MaTepiajiu, X OCHOBHI XapaKTEPUCTHKH.

HuspkouacToTHI MarHiToM’ siki MaTepialiy.

Bucoko4yacToTHI MarHiTHI MaTepiaiy: MarHiTOIEIEKTPUKH, MAarHITOM sIKi (DepUTH.

HaniBnpoBinHukoBi Marepianu. Knacudikaiist HanmiBIpoBiJHUKOBUX MaTepialiB.

30HHA CTPYKTYypa HaIBIPOBITHUKIB.

BracHi 1 1oMIIITKOB1 HAMMIBIPOBTHUKH.

JloHopw 1 akuenTopu. OCHOBHI 1 HEOCHOBHI HOCI1 3apsiay.

[Tpouecu renepairii i pekomMOiHaIii HOCITB.

[Ilo Take KOpOTKE 3aMUKaHH:?

[Ilo po3ymMieThCs i mepexigHuM mpoiecom?

[I{o po3ymieTbes i HOPMATBHUM PEKUMOM ?

3 KO0 METOIO PO3PAXOBYIOTH CTPYMH KOPOTKOTO 3aMUKAHHS?

SAxwuii BUA KOPOTKOTO 3aMUKAHHS BIIOYBA€THCS pijiie 3a 1HIi?

3a AKX YMOB [TIOBHUH CTPYM KOPOTKOT'O 3aMHKaHHS MaTUME MaKCHUMaJbHO MOXKIIUBE
3HAYEHHS !

B yomy nossirae cyTb MeTO1a CHMETPUYHUX CKIIAIOBHX ?

B yomy nonsirae cyTh npaBuiia €KBiBaJIGHTHOCTI MPSIMOT MOCIIIJOBHOCTI?

SAxumMu mapameTpaMu XapaKTEPHU3YEThCS TEHEPATOP B CHHXPOHHOMY (YCTaJI€HOMY) PEXKUMI Ta
B TIOYaTKOBHUH MOMEHT pPamnTOBOi 3MIHH PEXKHMY 3a BIACYTHOCTI y HBOTO AeMIpepHUx
00MOTOK ?

[Ilo Take cTaTU4HA CTIWKICTh, BUIU MOPYIIEHHS CTaTHYHOI CTiiKOCTI?

BxaxiTe npuuMHH, 1m0 OOYMOBIIOIOTH TOPYIIEHHS CTaTHYHOI  CTIHKOCTI  THIY
«Cam030y1>KEeHHS».

BkaxiTh yMOBHU iCHYBaHHS CTAJIOT0 PEXUMY.

[I{o Take nmpocTa cucrema?

Axwmii xapakTep Oyne MaTH MEPEeXiTHUN MPOIEC B MPOCTIA CUCTEMI, SIKIIO XapaKTEPUCTHYHE

PIBHSHHSI CHCTEMH Ma€ HACTYITHUN BUTIISI p” +3p+5=0?

3anumIiTh OCHOBHE PIBHSIHHA PyXy pOTOpa reHepaTopa.
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. Illo Take muHAMIYHA CTIMKICTH ?

. lIlo € mpuunHaAMK MOPYLICHHSA JUHAMIYHOT CTIHKOCTi?

VY yomy cyTh MeTOy muion] ?

[TosicHiTh (Hi3WYHUI 3MICT TUIONII MPUCKOPEHHS 1 TaJlbMyBaHHS TPH BUKOPUCTAHHI METOMY
TIJION /TSI aHAUTI3y TMHAMIYHO1 CTIHKOCTI .

JJiis doro mpw  aHami3i JUHAMIYHOT CTIMKOCTI BHUKOPUCTOBYETHCS METOJ  IMOCIITOBHUX
iHTepBaNiB?

Ha3BiTh OCHOBHI 3aX0/IH IIIOJ0 ITOJIMNIIIEHH JUHAMIYHOI CTIAKOCTI .

[Ilo po3yMi€eThCs i pe3yabTyH40i CTIHKICTIO ?

Ha3BiTh 03HaKM ACHHXPOHHOTO X0y B CUCTEMI.

Has3BiTh He0OXiHa 1 1OCTaTHS YMOBH PECHHXPOHI3allli TeHepaTopa.

Ha3Bite hakTopu , 1110 BIUIMBAIOTh HA CTIAKICTh By3j1a HABAHTAXCHHS .

[Ilo po3yMi€eThCs Tif « JIABUHOIO HAIIPYTH » B CUCTEMI ?

[Ilo 06GyMOBIIIOE 3MiHA YaCTOTH B CUCTEMI ?

[Ilo po3yMieThCs il « TABUHOIO YACTOTH » B CUCTEMI ?

HazBite npuHnum aii qudepeHIiiiHoro 3axXucTy.

Ha3BiTh npuHIUI 1ii JUCTAHIIIHHOTO 3aXUCTY.

Ha3BiTh npuHIMI A1 MAKCHMAJIBHOTO CTPYMOBOTO 3aXHUCTY.

Ha3BiTh npuHIMII Aii BHCOKOYACTOTHOTO 3aXHUCTY.

SAxi BuAM 3aXMCTy BUKOPUCTOBYIOTh Ha reHepaTopax’?

Sxi BUAM 3aXMCTy BUKOPUCTOBYIOTh Ha TpaHchopmaTopax?

ki BUAM 3aXMCTy BUKOPUCTOBYIOTh Ha €HEproOokax?

SIKi BU/IM 3aXHUCTy BUKOPUCTOBYIOTH Ha JIIHISAX €JIeKTporepenay?

SIki BUIM 3aXHMCTY BUKOPUCTOBYIOTh HA ABUTYHaX ?

ki BUAM 3aXMCTy BUKOPUCTOBYIOTh Ha 301pHMUX IIMHAX CTAHIIIH 1 IMiICTAHIIIH.

SIKi BUMOTH BHUCYBAIOTBCS 0 IPUCTPOIB PEICHHOT0 3aXUCYT Ta aBTOMaTHKU

SIKi BU/IM 3aXMCTy BUKOPUCTOBYIOTh B €JIEKTPHYHIN Mepexki MOCTiiHOTO cTpymMy?

SIKi BU/IM 3aXMCTy BUKOPUCTOBYIOTh B €JIEKTpHUHiH Mepexi 27,5 kB?

ki BUAM 3aXMCTy BUKOPUCTOBYIOTh B YCTAHOBKaX €MKICHOT KOMITEHCAITi?

100. Ski BuayM 3aXUCTy BUKOPHCTOBYIOTH B TIEPETBOPIOIOYMX arperarax’?

10

1. SIxi BuaM 3aXMCTy BUKOPUCTOBYIOTh B ycTaHOBKax 0,4 kB?

102. TlosicHiTh siBUIIE camO3aIlycKa ABUTYHIB ripu ABP.

103. Butpumka yacy npu ogHOpa3oBoMy 1 a1BokpatHomy AITB?

104. YV yomy noCTOTHCTBA 1 HEAOIKH €IEKTPOMEXaHIYHUX pejie 3aXUCTy?

105. Y yomy nepeBaru MikpoIpoIECOPHUX TEPMiHATIB 3aXUCTY?
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Ha 1o pearye ra3zoBuii 3axuct Tpancdopmaropa’?

SIKuil BUIIIAT MaIOTh XapaKTePUCTUKH CIIPALbOBYBAHHS MEPILIOTO CTYNEHS TUCTAHLIHHOTO
3axucry?

[ITo oObmexye ayTIHMBICTh MU(DEpEHIIaTbHOTO 3aXUCTY TpaHchopmaropa?

Y yoMmy mpUHITMIIOBA BIIMIHHICTh AUCTAHIIIHHOTO 3aXUCTY Bl MPUCTPOIB BUSHAYCHHS MICIIS

KOPOTKOTO 3aMUKaHHs?

110. flx BU3HaAuUa€THCS HANIWHICTH MIKPOIIPOLIECOPHUX MPHUCTPOiB P3A?

I11.

DyHKIIIT CydacCHUX MPUCTPOIB peecTpallii aBapiiHUX MOAIH 1 IX TeXHIYHI XapaKTepUCTUKH !

Texnonocii kidepoe3neku 6 enekmpoenepzemuyi

1.
2.

° ® 2

13

15.
16.
17.

18.
19.
20.

Enextpuune koio. By3nu, BiTkH, KOHTYpH Koja. [lxeperna *KHUBJICHHS.

3akonu Kipxroga. CknananHs piBHSHB JUISI PO3paxyHKY CTPYMiB B KOJaX 3a JIOTIOMOTOIO
3akoHiB Kipxroda.

Eneprernunuii 6anaHc B €IEKTPUYHUX KOJIaX.

Metoa nponopuiifHuX BETUYHH.

Metox nBOX By3siB. MeToa BY3JIOBHX NOTeHHiadiB. IlepeTBOpeHHS 3ipKM B TPUKYTHHK i
TPUKYTHHUKA B 31pKY.

AKTUBHUH 1 TACUBHUH JBOIIOIIOCHUK. METO/T €KBIBaJICHTHOTO TEHEPATOPA.

CunycoinHuil cTpyM 1 OCHOBHI BEJIMYMHH, 110 HOTO XapaKTepU3YIOTh.

BekTopHa nmiarpama. MUTTEBa IOTYXHICTh B KOJIaX CHHYCOITHOTO CTPyMY.

CuMBOIIYHHN METOJ PO3PaxXyHKY KT CHHYCOimHOTO cTpyMy. KommiekcHuii omip. 3akon Oma

JUIS KOJIa CHHYCOiTHOTO CTPYMY.

. KommiekcHa nipoBinHicTh. TPUKYTHUK OMOPIB 1 TPUKYTHHUK MTPOBITHOCTEH.
11.
12.

AKTHBHA, pEaKTUBHA 1 TIOBHA MOTY>KHOCTI B KOJIi CHHYCOIJTHOTO CTPYMY.
Pezonanc ctpymiB. Pe3zonanc nHampyr. Kommnencamisi 3cyBy ¢a3. Teopema mpo Oamanc

AKTUBHHUX Ta pCaKTUBHUX HOTy}I(HOCTeﬁ.

. Tparcdopmarop 1 fioro 3actocyBaHHs. [neanpbHUl Ta peaibHUI TpaHchopMaTopH.

14.

Tpudaszna cucrema e.p.c. [IpuHuun po6oTH Tpuda3zHOro MAIMHHOTO reHepatopa. Tpudasne
KOJIO.

3acrocyBanHs nepiioro 3akony Kipxroda mist po3paxyHky TpudazHux Kif.

CriBBiIHOIIECHHS MIXK JIIHIHHUMU 1 (Pa3HUMHU HAINIpyraMu 1 CTpyMaMH B TpuQasHii CHCTEM.
AKTHBHA, peakTHBHA 1 MOBHA MOTYXXHOCTI B TpudasHiii cucremi. BumiproBaHHS aKTHBHOI
MOTY>KHOCTI B TpUa3Hiil cucTeMi.

[TepeBaru TpudazHUX CUCTEM.

OtpumaHHs 00€pTOBOTO MarHiTHOTO NoJisA. [IpuHITUT pOOOTH AaCHHXPOHHOTO JIBUTYHA.

YOTUPHITONIOCHUK 1 HOTO BIAacTUBOCTI. PiBHSHHS B A-popmi.
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Meronn BU3HAYECHHSI Koe(dirieHTiB YOTHPHUITIOTIOCHHUKA. CxeMu 3aMINIEHHSA
YOTHUPUTIOIIOCHHKIB.
[IpencraBieHHs HECUHYCOIHOTO CTPYMY UM HANPYTH y BUTIAAL psiny Dyp'e.

ANTOPUTM PO3PAXYHKY JIHIHHUX €JICKTPUYHUX KUT TIPH i1 JPKEPET HECUHYCOITHUX CTPYMiB UH
HaIpyr.

[ToTyXHICTH B JTIHIHHUX KOJaX 3 HECUHYCOITHUMH CTPYMaMH 1 HaIIpyTraMu.

[epexinHi npolecu B eNEKTPUIHOMY KOJII.

3aKoHU KOMYyTaIlii 1 iX OOIpyHTYBaHHsI.

OmnepaTopHUii METOJ] pO3paxyHKy nepexigaux mpoiieciB. 3akonu Oma ta Kipxroda B
orepaTopHiil Gpopmi.

Hemniniitai enemenTH, ix knacudikariris, i 3actocyBans. CtatuuHi i audepeHIiiiiHi ornopu.
bynosa tBepaux Tin. Mogenp meraneBoro, Ban-nep-BaaniBcbkoro, KOBaJeHTHOTO Ta 10HHOTO
3B’ SI3KY.

Kpucraniuna crpykrypa TBepaux Tii. Ingexcu Mimnepa.

3oHHa Mozienb Oya0BU TBepAuX Til. [IpocTa Mosenb eHepreTHYHHUX 30H.

Hienextpuku. EnekTpudHi BIaCTHBOCTI T1€IEKTPUKIB.

JlienexkTpuyHa TMPOHUKHICTH Ta  E€JICKTPONPOBIMHICTh  JienekTpukiB. DizuuHa CyTh
€JIEKTPOTIPOBITHOCTI JAiCIEKTPUKIB.

IToBepxHeBa 1 00’ €MHA €JIEKTPOINPOBIHICTh. BIUIMB pi3HUX (aKTOPiB HA ENEKTPONPOBIAHICTb.
Hienextpuyuni BTpatu. Pi3udHa CYTh AIEICKTPUIHUX BTpAT.

EnexTtpoTexHiuyHa MOZeNb JieIeKTpUKa 3 BTpaTaMH. TUIH 1€IEKTPUYHUX BTpaT.

[Tpo6iit nienexktpuka. Buau npo6oro 1 iX ¢izudHa CyTh.

Brus pizHux (i3nyHUX (aKTOPiB HA ENIEKTPUYHY MIIHICTD JA1€TIEKTPUKIB.

dDi31K0-MeXaHIYHi BIAaCTUBOCTI J1I€JICKTPHKIB.

Knacudikamis gienektpukis. Heopraniuni TBep/i J1€ICKTPUKH.

3aranbHi BigomocTi npo nojiMepu. Cmomu. [Tnactmacu. Jlaku 1 kommaysau. Pigki kpucTtaim.
[TpoBigHMKOBI MaTepiany.

di3uuHa npupoa eneKkTponpoBiaHoCcTi. OCHOBHI €JIeKTPUYHI BIACTUBOCTI POBIHUKIB.
Brumie Temneparypu, 1oMiniox, AepeKTiB CTPYKTYPH Ha TUTOMHM OITip POBITHHKIB.
EnexTpuyHi B1aCTUBOCTI METAJIEBHUX ILJTIIBOK.

Knacudixkariist mpoBiJTHUKOBUX MaTepiaiB.

bimeranu. CrutaBu BUCOKOTO OIOpY.

TyromnaBki Marepiaiu.

. HagmpoBigauku. MaruiTHi MaTepiaim.

49.

di3uyHa MpUpPoIa MarHeTU3My. 3arajibHi BIJOMOCTI IPO MarHiTHI BJIaCTUBOCTI MaTepiaiB.
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Kiacudikarrist MarHiTHUX MatepiaiiB 1 00J1acTi X 3aCTOCYBaHHS.

MarniToM’ siKi MaTepiaiu, iX OCHOBHI XapaKTepUCTUKH.

Hu3pko4acTOTHI MarHiTOM sKi MaTepiaim.

BucokodacToTHI MarHiTHI MaTepiaiy: MarHiTOIICIEKTPUKH, MAarHITOM iK1 ()epPUTH.
HamiBnpoBigaukosi Matepianu. Kinacudikaiiis HarmBIpOBIIHUKOBAX MaTepialliB.
30HHA CTPYKTYypa HaliBIPOBIAHUKIB.

BrnacHi 1 1OMIIIKOB1 HAMMIBIPOBITHUKY.

Jonopu i akuentopu. OCHOBHI 1 HEOCHOBHI HOCI{ 3apsiy.

[Iporiecu renepartii i pekoMOiHaIlii HOCITB.

[I{o Take KOpPOTKE 3aMUKAHHSA?

[I{o po3ymieTbes Tij EpexiTHUM MPoLEecoM ?

[Ilo po3yMi€eThCs i HOPMATBHUM PEKHUMOM?

3 SIKOI0 METOI0 PO3PaxOBYIOTh CTPYMU KOPOTKOTO 3aMUKAHHS !

Sxuii BUJ KOPOTKOTO 3aMHUKAHHS BiTOYBAETHCS PiJIIe 3a iHII?

3a AKX YMOB ITOBHUH CTPYM KOPOTKOTO 3aMHKAHHS MAaTHME MaKCUMaJIbHO MOXKITUBE
3HA4YEHHS?

B yomy nonsirae cyTh MeTO/1a CAMETPUYHUX CKIIAI0BUX?

B yomy nomsirae cyTh npaBuiia €KBiBaJIGHTHOCTI MPSIMOT MOCIIITOBHOCTI?

SlkuMU apamMeTpamMu XapaKTepU3yeThCs TEHEPATOp B CHHXPOHHOMY (YCTAJIGHOMY) PEKUMI Ta
B IMOYATKOBHM MOMEHT PAINTOBOI 3MIHU PEKUMY 3a BIJICYTHOCTI y HOTO AeMI(epHUX 0OMOTOK
?

[Ilo Take cTaTU4yHA CTIHKICTh, BUAM MOPYIIEHHS CTATUYHOI CTIHKOCTI?

BkaxiTh nOpuuMHM, 1O OOYMOBJIIOIOTH TMOPYIIEHHS CTaTUYHOI  CTIHKOCTI  TUIY
«Camo30ymKeHHS».
BxaxiTh yMOBH iCHYBaHHS CTAJIOTO PEKUMY.

. o Take nmpocra cucrema?

72.

SIxuit xapakTep OyJe MaTH HEepexXiJHHUH Mpolec B MPOCTIH CUCTEMI, SIKIIO XapaKTepUCTHUYHE

PIBHSIHHSI CHCTEMH Ma€ HACTYIHUMN BUTIISIT p” +3p+5=0 7

3anumIiTe OCHOBHE PIBHSHHS PyXy pOTOpa reHeparopa.

[Ilo Take quHaMIYHA CTIUKICTH ?

[I{o € mpuurHAMH MTOPYIICHHS JUHAMIYHOT CTIHKOCTi?

VY yomy cyTh MeTOy Moy ?

[TosicHiTh (i3WYHUI 3MICT TUIONII MPUCKOPEHHS 1 TalbMyBaHHS TPH BUKOPHUCTAHHI METOMY

TIJTONI JUTSl aHAUTI3Y TMHAMIYHOI CTIMKOCTI .
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78. lmsi Woro TpW  aHaNi3l JIMHAMIYHOI CTIMKOCTI BUKOPHUCTOBYETHCS METOJ IOCHIIOBHHUX
iHTEepBaNiB?

79. Ha3BiTh OCHOBHI 3aX0/11 MO0 MOJIMIICHHS THHAMIYHOI CTIHKOCTI .

80. I1lo po3yMieThes Mmia pe3ynbTYHOUO0i CTIUKICTIO ?

81. Ha3BiTh 03HAKH aCHHXPOHHOTO XOAY B CHCTEMI.

82. Ha3BiTh HE0OXi/1HA 1 IOCTATHS YMOBH PECHHXPOHI3AIIi1 reHepaTopa.

83. Ha3BiTh (pakTopH , 1110 BIJTMBAIOTH HA CTIHKICTh By3Jla HABAHTA)KEHHS.

84. I1{o po3yMi€eThCs MMiJT « JIABHHOKO HAIIPYTH » B CUCTEMI ?

85. I1]o 0OyMOBIIIOE 3MiHA YACTOTH B CUCTEMI ?

86. 1Llo po3ymieThCs i « TABUHOIO YaCTOTH » B CUCTEMI ?

87. Ha3BiTh mpuHIMII Aii TU(EpEHIIIITHOTO 3aXUCTY.

88. Ha3BiTh mpuHIMT i1 AUCTAHIIIITHOTO 3aXUCTY.

89. Ha3BiTh mpuHLUII A1i MAKCUMAJIBHOTO CTPYMOBOTO 3aXHCTY.

90. Ha3BiTh mpuHIUT [ii BACOKOYACTOTHOT'O 3aXUCTY.

91. SIxi BuaM 3aXMCTy BUKOPUCTOBYIOTH Ha TeHepaTopax?

92. SIki BUAM 3aXUCTy BUKOPUCTOBYIOThH Ha TpaHcpopmaTopax?

93. SIki BUAM 3aXUCTY BUKOPUCTOBYIOTH Ha €HEPTroOI0Kax?

94. SIxi BuAM 3aXMCTy BUKOPUCTOBYIOTh Ha JIIHIAX eJeKTporepenau?

95. SIki BuaM 3aXMCTy BUKOPUCTOBYIOTh Ha JIBUTyHAX ?

96. SIxi BUM 3aXHCTY BUKOPUCTOBYIOTh Ha 301pHUX IIMHAX CTAHIIIH 1 IMiICTAHIIIH.

97. SIki BUMOTH BUCYBAIOThCS J10 IPUCTPOIB PENIEHHOT0 3aXUCYT Ta aBTOMATHUKH

98. SIki BUAM 3aXUCTy BUKOPUCTOBYIOTh B €IEKTPUYHINA MEpeski MOCTIMHOIO CTpyMy?

99. SIki BuAM 3aXMCTy BUKOPUCTOBYIOTh B €JIEKTpHUHii Mepexi 27,5 kB?

100. SIki Bu# 3aXUCTY BUKOPHCTOBYIOTh B YCTAHOBKAX €MKICHOI KOMIIEHCAITi1?

101. SIki BuaM 3aXUCTy BUKOPUCTOBYIOThH B TIEPETBOPIOIOYNX arperarax’?

102. SIki BuaM 3aXUCTy BUKOPUCTOBYIOTH B ycTaHOBKax 0,4 kB?

103. IMosicHITH sBHIIE camo3aItycka IBUTYHIB ipu ABP.

104. Butpumka dyacy npu oJHOpa3oBoMy i ABokpaTHomy AIIB?

105. YV yomy TOCTOTHCTBA 1 HEJIOJIKHU SIEKTPOMEXaHIYHUX peJie 3aXUCTY?

106. YV yomy nepeBaru MiKpOoIpOoIECOPHUX TEPMIHATIB 3aXUCTY?

107. Ha mo pearye ra3oBuii 3axuct Tpancgopmaropa?

108. SIxuit BUTIIAT MAIOTh XapaKTEPUCTUKU CIIPAIIbOBYBAHHS MEPIIOTO CTYIECHS TUCTAHIIITHOTO

3axXuCTy?

109. [lo oOmexye uyTnuBiCcTh U EpeHILIaTbHOTO 3aXUCTy TpaHchopmaropa?
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110. Y yomMy NpuHIMIOBA BIAMIHHICTD TUCTAHIIIMHOTO 3aXHUCTY BiJl MPUCTPOIB BU3HAUYEHHS MiCIIs

KOPOTKOTO 3aMHKaHHS?

111. Ik BU3HAYAETHCS HAAIMHICTH MIKPOMPOLIECOPHHUX MPUCTPOoiB P3A?

112.®yHKIIT cy9acHUX MPUCTPOIB peecTparlii aBapiiHUX MOIH 1 IX TEXHIYHI XapaKTePUCTUKH ?
Enexkmpoizonauiiina, kadeavha ma onmoeo10KOHHA MeXHIKa

1.OCHOBHI  €NEKTpOI3OJALiiHI ~ MaTepiasid, SIKI  3aCTOCOBYIOTbCS  TpU  BUPOOHHUITBI

eJIEKTPOCHEPTeTUYHOTO 00JIaTHAHHS.

2. Ionspusanis mienekTpukiB. Buan monspusaiii. 3aleXHICTh MI€IEKTPUYHOT TPOHUKHOCTI BiJ

HaAMPYXEHOCT] eIEKTPUYHOTO MOJIs, YaCTOTH IS HEMOJIIPHUX Ta MOJSPHUX JT1€JIEKTPUKIB.

3. AxtuBHI JienekTpukd. CerHeToeneKTpUKH, I €30€NEeKTPUKU Ta enekTpetd. OcoOnMBOCTI

CTPYKTYpH Ta 00JIaCTi 3aCTOCYBaHHSI.

4. JlieneKTpU4HI BTPAaTH HA MOCTIHHIN Ta 3MiHHIK Hanpy3i. Cxemu 3amimieHHs 13ois1ii. TanreHnc

KyTa JIeeKTPUYHUX BTPaT. 3aJIeKHICTh TAHTEHCA KyTa MIeJIEKTPUYHUX BTPAT Bl 4aCTOTH.

5. CrapiHHA eNeKTpPUYHOI 130Jsmii. 3aKOHOMIPHOCTI €JIEKTPUYHOTO CTapiHHA JieJIeKTpHUKA.

Temnose crapinns. @opmyna XKypkosa.

6. BIutiB CTpyKTypH Ji€JIEKTPHKA Ta TEXHOJIOT] BUTOTOBJICHHS Ha YTBOPEHHS 00’ €MHOTO 3apsy.

Mopenb Baraepa — MaxkcBenia ajist TBOIIAPOBOi 130JIA1I11.

7. 3a7eXHICTh €IEKTPUYHOT MILHOCTI 130JIA111T Bi BUAY Hanpyru. Bubip po3paxyHKOBUX HAIpyT.

8. Buau excrutyataliiHUX eNeKTpUYHHMX IMEpEeHanpyr i MeToAMKa ix OoOJiKy NpH NMPOEKTyBaHHI

1307111111 BUCOKOBOJIFTHHUX €JICKTPUYHHX MAITHH.

9. [3071411151 BUCOKOBOJBTHUX E€JIEKTPUUYHUX MAIUH 1 FiAporeHeparopiB. TexHOIOris BUTOTOBICHHS

CTATOPHUX CTPUXKHIB TypOOreHEepaTopiB 1 KOTYIIOK TiJpOreHEpaToOpiB 31 CKIIOCIIOAIHITOBOIO

TEPMOPEAKTUBHOIO 130JISLII€IO0.

10. MeToau 1 TeXHI4HI 3aCO0M KOHTPOJIIO 1 BUPOOYBaHHS 130JIA11i1 €IeKTPHYHUX MAIlUH.

11. IlepcriekTHBHI BUAM TEPMOPEAKTHUBHUX CHCTEM 130JIAIii MiABUIIEHOT HArpiBOCTIMKOCTI Ha

OCHOBI CHHTETHUYHUX ILTIBOK.

12. Cunosi konaencaropu. Kinacugikauis. OCHOBHI mapaMeTpu.

13. KocuHyCHI KOHACHCATOPHU JIsi KOMIIEHCAIlil peaKTUBHOT MOTYKHOCTI.

14. KoHCcTpyKITii Ta XapaKTEPUCTUKHU 130JIATOPIB JJIs MOBITPSHUX JIIHIN eIeKTporepeaBaHHs.

15. Cucrtemu 1307141111 BUCOKOBOJIBTHUX BBOAIB. BIUIMB 3aK0HY 3MiHEHHS TOBKWHU OOKJIAIMHOK Ha

eJIEKTPUYHY MIIHICTh KOHJIEHCATOPHUX OOKJIaIMHOK BBOY.

16. Kabeni ta Buam ix kmacudikamii. 3arajgbHa XapakTepUCTHKA CBITOBOTO Ta €BPONEHCHKOTO

puHKIB KabenpHUX BUPoOiB. KabGenpHi 3aBoan Ykpainu. CuiioBi kaOenbHI JIiHIT Ta MEPCIEKTUBU 1X

PO3BUTKY.
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17. OCHOBHI TPHUHIMIIN TEXHOJOTIYHOTO MPOEKTYBaHHA. KOHCTpYKTOpChKa Ta TEXHOJOTIYHA
MiIrOTOBKA BUPOOHUIITBA KabeIbHUX BUPOOIB.

18. OcHoBHI eneMeHTH KOHCTPYKUii kabens. KoHcTpykuii, Marepiaan Ta OCHOBU BHT'OTOBJICHHS
CTPYMOIIPOBITHUX JKUJI KaOETHbHUX BUPOOIB.

19. KoncTpykuii, MaTepiajii Ta OCHOBH BUTOTOBJICHHS 130JIALI1T CTPYMONPOBITHUX JKUJT KaOEIbHUX
BUPOOIB.

20. IMonsTTs kpurepito ontumizamii i30msmii kabens. OnTumizamis 307AIi1 MO MaKCUMAIbHIM
HaAMPYXEHOCT] eIEKTPUYHOTO MOJIS.

21. OcHOBHI pO3paxyHKOBI MOJeNi /i BU3HAYEHHS MaKCUMaJbHUX 3HAa4YeHb EJIEKTPUYHUX
HaBaHTaXEHb: pajiajbHe M0Je B OJHOPIAHOMY A1eNEeKTPUKOBI MPH 3MiHHIHM Hanpy3i. OcobauBoOCTI
eJIEKTPUYHHUX PO3PAXYHKIB BUCOKOBOJIIbTHUX KaOeIIiB.

22. Oco0auBOCTI KOHCTPYKITiA Ka0eiB 3 IMIaCTMAcOBOIO i3ossiiero. HakmamanHs miacTMacoBoi
130J1A11111:  €KCTpYJEpH, OCHOBHUU IHCTPYMEHT, (Pi3MUHI Ta XIMIYHI TpOIECH TPH HaKJIaJaHHI
IJIaCTMAC TapsTYMM MPECYBAHHSM, MIEPCIIEKTUBHI TEXHOJIOTI.

23. CyuacHi mpouecu BynkaHizamii momimepiB. OcoOMMBOCTI ByNKaHi3allil CHJIOBHUX KaOeliB
BHCOKOI HAIPYTH 3 130JIAII1€I0 HA OCHOBI TOJIICTUJICHY.

24. OCHOBHI pO3paxyHKOBI MOJENl Il BU3HAYEHHS MaKCHUMAJIBHOTO JOIMYCTHUMOIO CTPyMY
CHJIOBUX KaOeTiB.

25. OCHOBHI CXE€MH TEXHOJOTIYHUX IPOLECIB Ta TEXHOJOTIYHI Omeparii mpu BHUTOTOBICHHI
CHJIOBUX BHCOKOBOJIbTHUX KaOelliB.

26. TexHosoriyHi JiHil I BUTOTOBJIEHHS CUJIOBUX KaOeIiB.

27. TlepcnieKTHBH BHOPOBAKEHHSI KaOeIiB MOCTIHHOTO CTpymMy. OCOOJHMBOCTI €IEKTPUYHOTO
PO3PaxXyHKY 13011111 KaOeliB MOCTIITHOTO CTPyMYy.

28. BB yMOB IpOKJIailaHHs Ha IPOITYCKHY 3[1aTHICTh CHJIOBHX KaOeiB.

29. KoHTposib Ta JlarHOCTHKA EJIEKTPUYHOI 130JIA111i CHIIOBUX KaOeNliB Ha TEXHOJOTIYHIN cTamil
BUT'OTOBJICHHSI.

30. Pexxumu poOOTH KaOeIbHUX JTIiHIH.

31. 3B’430K. MK Hampyror (CTpyMOM, MOTYKHICTIO) HA MOYATKy Ta B KIHIII  JOBroi JiHil B
HEY3T0JPKEHOMY PEKHMI.

32. Bxignawii omip kabenbHOI JIiHi1. B3aeM03B’ 130K MIXK BXiIHUM Ta XBHJILOBUM OIIOpaMH JIiHII Ta
Kaberto.

33. 3B’430K. MK Hampyrow (CTpyMOM, MOTYKHICTIO) HA MOYATKy Ta B KIHI[I  JOBroi JiHii B
Y3TO/DKEHOMY PEKHMI .

34. MeTtonu y3ropKeHHS KaOeIbHUX JITHINA. ¥Y3TroKyBalbHANM aBTOTpaHchopmaTop.
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35. 3aranbHi TPUHIMIMN PO3PAaxXyHKIB TMapaMmeTpiB mepenayi kabemiB 3B s3ky. Kmacu ta THmm
eJIEKTPOMArHiTHUX XBUJIb B KaOeIsAX 3B’ A3KY.

36. Oco0nMBOCTI po3paxyHKiB KabemiB 3B ‘s13Ky. PiBHsIHHA enekTpoauHaMiku. OCHOBU pO3paxyHKiB
MEPBUHHMX Ta BTOPUHHMX MapaMeTPIB Iepeaadl eJIeKTPUIHUX KaOeliB 3B’ A3KY.

37. Ilpomecu B MPOBIZHUKOBHX Marepiajgax KaOemiB TpH TPOTIKAHHI 3MIHHOTO CTPYMY.
IToBepxHeBuit epekT Ta ehekT OIU3BKOCTI.

38. EnexTpuyHa €MHICTh Ta aKTHBHA MPOBIIHICTD 130JALii KabemiB 3B A3Ky. YacTOTHI 3aJI€KHOCTI
rmapameTpiB.

39. Koediuient 3aracanns. OntuManbHa KOHCTPYKI[iS KaOeIto 3B ‘A3Ky 3 TOUKU 30py KOe(iLieHTY
3aracanHs. CriBBiIHOIIEHHS XeBicaiaa.

40. OcHOBHE DIBHSHHS €NEKTPOMArHiTHOTO BIUIMBY B KaOensX 3B’s3Ky. YacTOTHI 3ajeKHOCTI
rapamMeTpiB BIUIUBY.

41. Bumoru nmo kaOemiB 3B‘A3Ky mpu Tepedadi  MUGPOBUX CUTHATIIB. MeToau MiABUIICHHS
3aBaJIOCTIMKOCTI KabemiB Ha OCHOBI BUTHX nap. CKpyTKa Ta eKpaHyBaHHSL.

42. KoHcTpykuii Ta XapaKTepUCTUKU KabesiB Mepex KabeabHOro TeaeOaueHHsl.

43. Kabeni CTpyKTypOBaHUX KaOeIbHUX MEPEK HAa OCHOBI BUTHX TIap.

44, Tunu Ta mapamMeTpu KabelliB Ha OCHOBI BUTHX Iap, KOAKCIAIbHUX Ta ONITHYHUX KaOemiB.

45. Kabeni aBTOMaTH30BaHUX CUCTEM YIIPaBIIiHHS TEXHOJOTTUHUMH Mporiecamu (Profibus).

46. Texuonorist pi3UIHOTO CIIHEHHS 1301111 KOaKCiaTbHUX KaOemiB.

47. Oco6nMBOCTI TEXHOJIOT1i BUTOTOBJIEHHS BOJIOKOHHO-ONITUYHUX KaOeliB.

48. TexHoJIOTIYH] JIiHIT [UISI BATOTOBJIEHHS BOJIOKOHHO-OIITUYHNX KaO€eiB.

49. Criocobu npokjaiaHHs ONTUYHUX KalOeniB. Bumoru 10 po3Taryrounx 3ycuiib Ipy MpoKIIaJaHH]
ONTUYHUX KaOeiB.

50. 3’enHyBaHHA ONTHYHUX KaOeiniB. TexHOJIOTis 3BaplOBaHHSA ONTHYHUX BOJIOKOH. Po3’eMHi Ta
HEpo3‘eMHI 3’ €IHYBaui.

51. Hopmu Ha BTpatu 1pH 3’ €JHAHHI ONTHYHUX KaOeniB. AnapaTtypa aJis 3’ €THaHHSI.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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60-63

3a10B1J1b
HO

— 3HaHHS OCHOBHHX
(pyHIaMeHTAIBLHHUX M0JI0KEeHb
marepiainy,

— BMIHHS PO3B’SI3yBaTH
HalmpocTimn NpakTHYHi 3a1a4i

— HE3HAHHS OKPeMMX
(HeMPUHUMIIOBUX) MUTAHb
3 MaTepiaiy;

— HEBMIHHS MOCJIiI0BHO i
apryMeHTOBaHO
BHCJIOBITIOBATH YMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI ITOJIOKCHHS ITPH
O3B’ si3aHHI MPAKTHYHUX
3agau

35-59

FX

Hesanosi
JIBHO

— HE3HAHHS OCHOBHUX
dyHpameHTATBLHUX
M0JI0’KeHb HABYAJILHOTO
Marepiany;

— iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i

1-34
(ma
KoMmicii

)

Hes3anosi
JIBHO

— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHU
HaBYAJIBHOTO MaTepiaiy;

— ICTOTHI MOMWIKH Y
BIJITOBIAAX HA 3aIIUTAHHS;
— HE3HAHHS OCHOBHMX
byHIaMEeHTaTBHUX
IIOJIOXKEHb;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3a1a4

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBaneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Iporokon Ne 8 Bix 19 Gepesus 2019 p.

['onora BueHoi pagu E iHCTHTYTY

TomameBcbkuit P.C.
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EnexkTpomexanika

AHOTANIA

MeToro BCTYNMHOTO BHUIMPOOYBaHHsS € KOMIUIEKCHA TIEpPEeBipKa 3HAHb BCTYIHHKIB, SKI BOHHU
OTpUMaJIM B pe3yiabTaTi BHUBYCHHA LUKIY MAMCLUUIUIIH, TNepeadaueHUX OCBITHBO-TIPOQeECiiiHO0
MPOTrpamMor0 Ta HaBYAIBHUMHU TIJIaHAMU BiJIITOBITHO 10 OCBITHBOTO CTYIICHS «0aKaiaBp».

BerynHuk moBHHEH NMPOJEMOHCTPYBATH HEOOXIIHUI CIIEKTP 3HAHb Ta YMiHb, SIKi JO3BOJIAIOTH
oMy OTpUMaTH JOMYCK JO TWIArOTOBKM Ha 3700yTTs KBamiikamii marictpa 3a BiINOBITHUM
HampsMOM TIATOTOBKH, SKa Tmependadae poOOTy B raiy3i po3poOKM Ta KOHCTPYIOBaHHS Ta
eKCIUTyaTarlii eIeKTPUYHNX MAIllMH, CJICKTPUYHHUX amapariB, MoOyTOBOI TEXHIKH Ta €JIEKTPUYHOTO
TPAHCHOPTY 3 BUKOPHCTAHHSIM CIICIiaTi30BaHUX KOMIT IOTEPHUX MPOrpaM Ta MHUPOKUM BUKOPUCTAHHIM
KOMIT IOTEPHHX Ta 1HHOPMAIITHUX TEXHOJIOTIH TPH iX MPOEKTYBaHHI, JOCTIKEHH] Ta eKCIUTyaTaIlli, a
TaKOXX POOOTY 3 BIPOBAKEHHS HOBHMX TEXHOJOTM Ha ICHYIOUMX Ta HOBUX MiJIPUEMCTBAX JUIS
TT1IBUIIICHHS] KOHKYPEHTO3/aTHOCTI TTPOIYKIIIi Ta MiABUIICHHS eHeproeeKTUBHOCTI 11 BUPOOHUIITBA.

Ilig yac WiATOTOBKM 0 BUIPOOYBaHHS HEOOXITHO 3BEPHYTH yBary Ha Te, IIO a0iTypieHT
MTOBUHEH:

3Hamu: OCHOBM Teopii E€JIEKTPUYHUX KUI Ta €JIEKTPOMArHiTHOrO TOJsl, OCHOBHU
MaTepiajlO3HaBCTBA TPOBITHUKOBHUX, 130JIIIMHMX Ta MAarHITHUX MaTepialiB, TEOPIIO EIEeKTPHYHUX
MallfH, a TaKOXX OCHOBHI BIJJOMOCTI TpO €JNEeKTPUYHI amapaTd Ta EJIeKTPUYHUM TpaHCHOPT, iX
MPU3HAYEHHSI Ta OCOOJIMBOCTI 3aCTOCYBaHHs, TEXHOJIOTIF0 BUPOOHMIITBA, OCOOJMBOCTI BHUITPOOYBaHb,
eKCILTyaTallii Ta JIarHOCTHKM eNeKTPUYHUX MAIIHH 1 TpaHc(opmaropis.

émimu: BUKOHYBAaTH PO3PAaXyHKH, IOB’ sA3aH1 3 JIHIWHUMHU Ta HETIHIMHUMHU KOJIAaMH TIOCTIHHOTO
Ta 3MIHHOTO CTPYMY, BUKOHYBaTH PO3pPaxyHKH, IOB’s3aHi 3 €NEKTPUYHUMHU Ta MAarHITHUMHU TOJISIMH,
o0MpaTy eNeKTPOTEXHIYHI MaTepiasid JUIsl KOHCTPYKIIM €eKTPUYHUX MAIlliH, arapaTiB Ta eJIEMEHTIB
EJIEKTPUYHOTO TPAHCIOPTY, a TaKOX OOWMpaTH BIANOBIAHI ENEKTPUYHI MAIIMHM W amapatd ais
PI3HOMAaHITHUX €JIEKTPOTEXHIYHUX KOMITJIEKCIB.

Berynne gaxoBe BUIpoOyBaHHS BKIIIOUAE 3MICT HABYATbHUX TUCITUTLTIH:
TeopeTnuHi OCHOBH €JIEKTPOTEXHIKU
EnextpoTrexHiuHi MaTepiany;
OcCHOBHU METPOJIOTII Ta €IEKTPUYHUX BUMIPIOBAHb;
Enextpuuni anaparu;
Pyxomuii ckiaj eneKkTpoTpaHCIopTy;
OCHOBHM €IEKTPUYHO] TSITH;
TsaroBi miacTaHIlli Ta KOHTAKTHI MEPEXKI;
MopenoBaHHS eeKTPOMEXaHIUHUX CHUCTEM;
TexHooT1s eNIeKTPOMAITMHOO Y IyBaHHS;
0. EnexrpuuHi MammHu;
11. KoHcTpyroBaHHS €TEKTPUYHUX MAIIWH;
12.  TemoBi, ripaBiiuHi Ta aepoAMHAMIUHI POLIECH B €JICKTPUUHUX MaIIMHAX;
13.  Excmyartariist Ta peMOHT €JEeKTPUYHHUX MAIlHH;

e S ATl o b

Oprani3aiiisi BCTYIIHOTO BHIIPOOOBYBaHHS 3AIHCHIOETbCA BIiAMOBIAHO A0 IlojoxeHHs mpo
npuiManabHy KoMiciro HallioHaaTbHOTO TEXHIYHOTO YHIBEPCHUTETY «XapKIBCHKUH TOITEXHIYHUN
THCTUTYT».

3MICT ITPOI'PAMUA

1. TEOPETUYHI OCHOBHU EJIEKTPOTEXHIKHA

1.1. Teopist JiHiIiiHUX eJIEKTPUYHHUX KiJI MOCTII{HOTO CTPyMy

Enextpuuni xkojna nmoctiifHoro crpymy. OCHOBHI NOHATTS Ta Bu3HaueHHs. 3akoH Oma. [IpaBuiio
posnoainenns. 3akonu Kipxroda. Po3paxyHOK mpocTux enekTpuyHuX Kin. EHepris Ta mOTYyXHICTb.
Jlxepena eneprii. ExkBiBajeHTHI NepeTBOPEHHSI JKepesl Hanpyru Ta cTpymy. llocninoBHe 3’e€qHaHHS
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mkepen. BupoOmioBana, oOOMIHHA, CHOXXHBaHa, BUTpadyeHa eHepris (MOTYXHICTh). bamaHc
NOTY)KHOCTeH. PoO3paxyHOK CKJIaJHMX KiJT MOCTIHHOrO cTpyMmMy MerojnoM piBHsAHb Kipxroda ta
METOZOM KOHTYpHHUX cTpyMiB. [IpuHuum ta Meton HakiagaHHsa. Metoa B3aeMHOCTI. MeTo/| By3JI0BUX
noteHmianiB. Teopema KOMIIEHcAIlii Ta METOJ| €KBIBaJICHTHOTO reHeparopa. Ilepemaua eneprii Bix
aKTHUBHOTO JIBOTONIIOCHUKA 10 macuBHoro. Koedimient xkopucHoi aii (KK]I) mepemaui. ExBiBaneHTHI
NIEPETBOPEHHS B €JICKTPUYHUX KOJaX (TPUKYTHUK-31pKa, 31pKa-TPUKYTHHUK, KUJIbKA HapalelbHUX T1JI0K
— OJIHA €KBIBAJICHTHA).

1.2. Teopist JiHIHHUX eJIEKTPUYHHUX KijJl 3MiHHOTO CTPyMYy

Enextpuuni koma 3miHHOTO CcTpyMy. OCHOBHI TOHSTTS Ta BU3HAYCHHS. I[HIYKTHUBHICTB.
E€muictb. [ToBHMIA, akTUBHUH 1 peakTUBHUHN omopu. [litoue Ta cepeHe 3HAUCHHS CTPYMIB Ta HaINPyTH.
300pakeHHsT TapMOHIWHWUX (YHKIIIH dYacy 3 JONOMOrOl OOEpTOBHX BEKTOpiB. PiBHSHHS
eJIEMEHTApPHOTO KOJja 31 30CepeKeHUMHU MapameTpaMu. 3akoH Oma [uis KoJia TapMOHIMHOTO CTpyMy.
Bekropna miarpama. 3akon Oma mist R, R-L, C, R-C 1 R-L-C enementapaux kij. TpUKYTHHKH OIOPiB
Ta nposigHocTi. [locnigoBHe Ta mapanenbHe 3’ €THAHHS y KOJII TapMOHiiiHOTO cTpyMy. KommekcHuit
METOJ, PO3paxyHKy KUI CHHYCOIAAJbHOIO CTPyMYy: 3arajbHi HMOHATTS Ta BHU3HAaYeHHA. KoMruiekcHi
oropu Ta npoiaHocTi. 3akoHn Oma Ta Kipxroda B xommiekcHiit ¢opmi. Po3paxyHok enekTpuyHOro
KoJla B KOMIUTIEKCHIN ¢dopmi. [ToTyKHICTh y KOJII TapMOHIHHOTO CTpyMy. AKTUBHHUM Ta pEaKTHBHUU
npouecu. TpuUKyTHHKH mTOTYyXKHOCTe. KomriuiekcHe 300paskeHHS TOBHOI MOTYXHOCTI. bamanc
MOTY>KHOCTEH. Pe30oHaHC y Kol rapMOHiiHOTO cTpyMy. Pe3oHanc Hanmpyru. YacToTHI XapaKTEPUCTHKA
Ta pe3oHaHCHI KpuBi. Pe3onanc ctpymiB. OcoOIMBOCTI pe30HAHCY MPH BiJICYTHOCTI aKTUBHOTO OTIOPY.
EnextpuyHi Kojla 3 MarHiTHAUM 3B’SI3KOM. 3aKOH €JIEKTPOMArHiTHOI 1HIYKIii. B3aeMOIHAYKTHUBHICTS.
[TocninoBHe Ta mapainenbHe 3 €IHAHHS IHAYKTHUBHO 3B’S3aHHUX €JIIEMEHTIB. YCYHEHHS 1HAYKTHBHHX
3B’SI3KIB MK €JIeMEHTaMHu (METOJ] 1HAYKTHBHOI po3B’si3ku). Tpanchopmarop 6e3 (epomarHiTHOTO
ocep.s, Horo piBHSHHS, BEKTOpHA Jllarpama, cxema 3aMilieHHs. HerapMoHiiiHI Hampyru Ta CTpyMH.
I"apmowniuni cknanoBi psaay @yp’e. Jliroui 3HaYeHHS HECUHYCOIMHUX CTPYMIB Ta Hampyr. [loTyxHICTh
y KoJlaX HerapMOHIHHOTO cTpyMy. Po3paxyHOK Kii HerapMoHiHOTO cTpyMy. BruB napamerpiB kona
Ha Qopmy cTpymy Ta Hampyrd. I[loHSATTS mnpo OWTTI Ta MOIYNIbOBaHI KOJWUBaHHsI. Teopis
YOTUPUIIOIIOCHUKIB. BH3Ha4YeHHs TMEpBHHHUX TIapaMeTpiB Ta MapaMeTpiB CXeM 3aMilICHHS
YOTHPHUIIOTIOCHUKIB. [I0BTOpHI mapaMeTpy YOTHPHUIIONIOCHUKIB. PIBHSHHS B rinepOomiyHuX (QYHKITISIX.
JlaHIIOTOB1 CXeMH Ta YaCTOTHI €NEKTPUYHI QUIBTPHU (3aranbHi HOHATTS).

1.3. Tpuda3sHi eJjekTpUYHI K0J1a i MarHiTHI KoJ1a

BnactuBocti  Oararodasnux cucreM. [lpuHuun pobGotu 3-X (Ha3HOrO CHHXPOHHOTO
reHeparopa. 3’eqHanHs (a3 3ipkoro Ta TpuKyTHUKOM. JIiHIMHI ¥ pa3HI Hanpyru reHepaTopa (MUTTEBI
3HA4YeHHs, KOMIUIEKCHa (opma 3amucy). Po3paxyHOK cuMeTpUyHHX Tpu(azHUX KUT MpH 3’ €THAHHI
3IpKOI0 Ta TPUKYTHHUKOM (3 ypaxyBaHHsSIM OMOpiB JHIN W 06e3) . BekropHa miarpama. Po3paxyHoxk
HECHUMETPUYHHMX Tpu(a3HUX KT MpH 3’€IHAHHI 3IpKOI0 Ta TPUKYTHUKOM. BekTopHa miarpama.
[TotyxHicTh Ta 1i BuMiptoBaHHs. [loTyxHICTh TpudaszHoro xoia W HaBaHTaxeHHs. KpaitHi BUnagku
necumerpii 3-x Qasmux kin. OGeproBe MarHiTHe mnone, Moro piBHSAHHA. MeTox CHMETpPHYHHX
CKJIaJ0BHX (OCHOBHI ITOJIOKEHHS).

Heniniiini enextpuyti kona. I'padoanamiTHuHuil po3paxyHOK MPOCTHX KiT. MeTox ABOX BY31iB
Ta €KBIBAJIEHTHOI'O T'€HepaTopa.

MarHiTHi  KOJa  TOCTIHHOrO  MAarHiTHOr0O  MOTOKY. 3aKOHM  IIOBHOTO  CTPyMY
1 6e3mepepBHICT, Mar"iTHOro moToky. 3akoHnm Owma i Kipxroda mms marHitHux kiig. PospaxyHok
MarHiTHUX KT (HEpO3rally’)keHHUX Ta posranyxkeHux). Ilpsma Ta 3BOpoTHa 3amadi pO3paxyHKY
MarHiTHUX KuI. Po3paxyHOK MarHiTHUX KiJI 3 MOCTIHHUMH MarHiTamH.

MarHiTHi KoJia 3MIHHOTO MarHiTHOTO MOTOKY. 3aKOH €JeKTPOMAarHiTHol iHAyKuii. Brpatu Ha
TiCTepe3uc Ta BUXPOBI CTPYMH.

PeaktuBHa KOTymika 31 craneBuM ocepisMm. @opma crpymy. PiBHsHHA. Cxema 3aMillleHHS.
Bekropna nmiarpama. Po3paxyHoxk.

Tpancdopmarop 31 crameBum ocepasM. PiBusuHsa. Cxema 3amimieHHs. Bekropna miarpama.
BuzHaueHnHs mapaMeTpiB CXeMH 3aMIIIEHHS 110 IOCIIiIaM HEPOOOUYOTO X0y Ta KOPOTKOTO 3aMHKAHHS.
Po3paxyHOK HOMIHAJIBHOTO peXXUMy poOOTH TpaHcopmaTopa.



35

1.4. Ilepexigni npouecu B JiHIHHUX eJJEKTPUYHHUX KOJIAX.

OcHOBHI BU3HAUEHHS Ta MOHATTA. 3akoHM Komytamii. Kmacumunuit meron. IlpumycoBa Ta
BUIbHI ckiazoBi. IlepeximuHi mporecu y Konax 3 OJHMM HakomuuyyBadyem eHeprii. Crama dacy.
Iepexinui mponecu y xoii R-L npu nocTiiiniil Ta rapmMoHiitHiil Hanpy3i kepena. [lepexiqai npouecu
y xoni R-C mpu mocTiiiHii Ta rapMoHIiiHIA Hampy3i mkepen. Crajga dacy po3Traly’>KeHOro KoJia.
[TepexinHi mporecu B Kojax 3 JBOMa HAaKONMUYyBauaMu eHeprii. Po3psii KoHaeHcaTopa Ha aKTUBHO-
IHIyKTUBHE HaBaHTaXXEHHS (amepioguvYHU Ta KOJWBaJIbHMHA Tpouecu). Bmukanas kona R-L-C Ha
MOCTIHY HANpyTy (anepiogAnyHUi Ta KOJUBAJILHUHA MPOLIECH).

OnepaTopHUi METOJI PO3paxyHKY TmepexigHux mporeciB. OCHOBHI TeopeMH Ta IpaBuJa.
OmnepartopHi 300paxeHHst mpocTux ¢yHkuid. 3akoH Oma B onepaTtopHiit popmi. 3akonu Kipxroga B
oneparopHi i popmi. DiktuBHi EPC.

1.5. EnexkrpocraTrnyne noJie

Enextpomarnithe mone sk Buj wmatepii. PiBHsHHa MakcBemna.  ®izuuHa  CyTh.
Enextpocrarnyne none. OCHOBHI BU3HAUEHHS.

[Tome 3apsniB, po3nmoAiIeHHX MO 00’ eMy, ruromuHi, JiHii. Teopema [Maycca. Tpere piBHAHHS
Makcgerna. [lose 3apsakeHOro npoBiHUKA Ta JieNEeKTPUYHOI KYJIi.

Hampyra, EPC, notenmian, ymMmoBr moTeHianbHOCTI. [ToTeHIian moss 3apsiaiB, pO3MOaIIEHUX
no 0o0’eMy, IIomMHI, JiHii. ['pagienT norenuiany. ExBinmoTenuiini noBepxHi. PiBHsIHHSA myaccoHa Ta
Jlannaca.

I'pannuni ymoBu. Ilosne Ta MeXu NpOBiAHMKA Ta JAieTeKTpuKa. EmexTpocTaTmdHa iHAYKIS.
[Tone nBompoBigHUKOBOI JiHIi. EjexTpuyni Bici mpoBigHUKIB. MeTon M3epKaIbHUX BiTOOPaKEHbB.
€MHICTb.

€MHICTH ABOMPOBIIHOI JiHIT, KaOeo 1 IIIOCKOTO KOHEHCATOpPA.

Enepria enexrpuynoro nosisi. CranioHapHe enekTpuyHe mnoje. 3akoH Oma y audepeHuinHiin
dhopwmi.

1.5. MarHiTHe moJie nocTiiHUX CTPYMiB

Cramionapae MarHiTHe mosnie. OcHOBHI Bu3HaueHHs. 3akoH bio-CaBapa Ta 3aKOH MOBHOTO
ctpymy. Ilepiie piBHsHHS MakcBeria.

3aK0oH HENMEPEPBHOCTI MarHITHOTO MOTOKY. YeTBepTe piBHIHHS MakcBea.

MarHiTHe o€ KPYIJoro MmpoBiJHHKA, JIBOMPOBINHOI JiHIi, KaOemo, TOpoifalbHOI KOTYIIKH.
Meroa n3epKkaibHUX BiAOOpakeHb.

3aKOH eNeKTPOMAarHiTHOI 1HAYKIII Ta japyre piBHAHHA MakcBemia. I[HAYKTUBHICTH Ta
B3a€EMOIHAYKTHUBHICTD.

Enepris Ta cuiu y e1eKTpOMarHiTHOMY ITOJII.

CxanspHuil Ta BEKTOPHUI MarHiTHI noteHmianu. PiBasHHS [lyaccona ta Jlammaca. ['panuyni
YMOBH.

KgBazicramionapue wmarniTHe Tmiosie.  PiBHsSHHS  MakcBeia.  Y3araJlbHEHHH — 3aKOH
enexkrpomarHiTHoi iHaykmii. EPC Tta cuna, nitoyl Ha NPOBITHUKM E€IEKTPUYHOI MalIMHHU. Pyx
MPOBITHUKA Y MAarHITHOMY TIOJII.

1.6. 3miHHe eJleKTpOMArHITHe MoJIe

3minHe enekTpoMarHiTHe nojie. PiBHsHHS MakcBemna. Teopema Ymosa-IloitaTinra. [lepenaua
eHeprii mo 2-x MmpoBijgHiH NiHii 3 ToukH 30py Teopemu YMmoBa-IloinTiHra. ITIoTOK eneKkTpoMarHiTHOl
eHeprii y koakciabHOMY Kaberi.

PiBusnns Ilyaccona i Jlamnaca. [IpoBigHUK 31 CTPyMOM.

[lnacka emekTpoMarHiTHa XBWJISA Yy [IIEIEKTPUYHOMY Ta TIPOBIAHOMY CEpPEIOBHIII.
[ToBepxHeBUil €PeKT.

PiBusinas MakcBemna. @13UYHUI CMUCIT Ta MaTeMaTHYHE TPaKTyBaHHS rot, div, grad.

2. EJIEKTPOTEXHIYHI MATEPIAJIN

Bynosa tBepaux tin. Kpucraniuna crpykrypa TBepaux Tii. [Ipocta Mosenb eHepreTHYHHUX 30H.
Hienextpuku. EnekTpuuni BIacTUBOCTI AienekTpukiB. [lomspu3zaiis gienekTpukis. Buan monspusartii.
JlienekTpuyHa MPOHUKHICT. ENeKTponpoBiaHICTh AleneKkTpukiB. Di3uyHa CyTh €JIEKTPONPOBITHOCTI
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nienexkTpukiB. IloBepxHeBa 1 00’€éMHa €JIEKTPONPOBIAHICTh. BrmB pi3Hux ¢akTopiB Ha
eNleKTponpoBiaHicTs. [lienexktpuyni Brpatu. Pi3udHa CyTh JiCNIEKTPHUYHUX BTpaT. EnexrporexHiuHa
MOJICJb JieJICKTPUKA 3 BTparaMu. Tunu mienekTpuunux BTpat. [Ipo0biit aienextpuka. Bunu mpoboro i
ix ¢i3uuHa cyTh. B mimB pisHUX (i3MyHUX (PAKTOPIB HA EIEKTPUUYHY MIIHICTD JieNeKTpUKiB. Pizuko-
MEXaHIYH1 BIacTHBOCTI JienekTpukiB. Kiacudikamis aienextpukiB. Heopraniuni TBepAl Ti€ICKTPUKH.
Cmrona. Ksapu. Kepamika. Cxiio i curanu. Cernero- i I’ €30€JE€KTPHKH. 3arajbHi BiZOMOCTI PO
nomimepu. Cwmonu. Ilnactmacu. Jlakm 1 xommayHmu. Pinki kpucramu. [IpoBigHUKOBI MaTepialid.
®i3uuHa TpUpoJa eNeKTPONpOoBiAHOCTI. OCHOBHI €JIEKTPUYHI BIACTHBOCTI NPOBIAHUKIB. Brmus
TeMIIEpaTypH, JOMIIIOK, JAEPEKTIB CTPYKTYpH Ha TMTOMHH oOImp MpOBiTHUKIB. EnekTpuuni
BJIACTUBOCTI MeTalieBUX IUIiBOK. Kiacudikaiisi mpoBiIHUKOBUX MatepianiB. Marepiaqu 3 BHUCOKOIO
MIPOBIHICTIO: Mifb, ATFOMIHIN, 30510TO, cpi0no. bimeranu. CrimaBu BHCOKOTO omopy. Marepianu st
3pa3KkoBUX OMNOpiB 1 BUMipHUX npwiagiB. CmmaBu st TepMomap. TyrormiaBki Marepiai.
HannpoBigauku. MarniTHi Marepianu. @DizuyHa TpUpoja MarHETH3My. 3arajbHI BIJIOMOCTI TIPO
MarHiTHI BIacTUBOCTI MartepianiB. Kiacudikaris MarHiTHuX marepiajiiB i o0macti iX 3acTOCyBaHHS.
MarniTom’siki Matepiaiu, iX OCHOBHI XapakTepUCTHKH. HHU3bKOYACTOTHI MarHiTOM sIKi MaTepialid.
MarniToM’sIKi MaTepiajii  CHeliaJbHOTO TNpU3HAUYEHHS. BHCOKOYAaCTOTHI MAarHiTHI MaTepiaiu:
MarHiTOMICIICKTPUKH, Mar"iTom siki  (eputn. HamiBnpoBimaukoBi Matepianmm. Kmacudikaris
HaMIBOPOBIIHUKOBUX MarepiaiiB. 30HHA CTPYKTypa HamiBOPOBIAHUKIB. BiacHi 1 J0OMIIIKOBI
HamiBnpoBiTHUKU. JloHopH 1 akuentopu. OCHOBHI 1 HEOCHOBHI HOCIi 3apsny. IIporecu reneparii i
pexomOiHaIii HOCI1B.

3. OCHOBM METPOJIOT'TI TA EJEKTPUYHUX BUMIPIOBAHb

3aranpHi MHUTaHHS BUMIPIOBaHb EJIEKTPUYHUX BenWYrH. OCHOBHI NMUTAHHS Ta BU3HAYCHHSI.
OcHoBHi nutanHs ceptudikamii. Knacudikaiist Ta OCHOBHI XapaKTEPUCTHKHU 3aC00iB BUMIipIOBATIBHOT
TexHiku. Kiacu TouHOCTI 3ac00iB BUMiproBaibHO1 TexHiIKU. Kiacudikaris moxubok. MeTonu OIiHKH
MOXMOOK MPSMHUX Ta OMOCEPEAKOBAHUX BUMIPIOBaHb.

Marnitoenektpuuni npuiiagu. KoHCTpykiiss Ta Teopis poOoTu. PiBHAHHS — IIKaM.
MarHiTOelneKTpUYHI aMIepMeTpu Ta BOJAbTMETpH. OMMETpH 3 TMOCIHIOBHOIO Ta MapaleibHOI0
cxemamu. Jloromerpu. Cxema OMMETpY Ha OCHOBI JOromMeTpy. MeromMmerpu. MarHiToeneKTpudHi
BUMIPIOBaJIbHI MPUIIAJIH 3 IEPETBOPIOBAYAMU: BUIIPSIMHI aMIIEPMETPH Ta BOJIBTMETPH.

TepmoenekTpuyHi IPUITAIN.

EnextpomarnitHi npunaau. Konctpykiis ta npuHmmn aii. PiBHSHHS mkand. AMmepMerpu i
BOJIbTMETPH. 3aXHUCT BiJ 30BHIMIHIX MAarHiTHUX TOJIB.

Enexrpoaunamiuni npuiaau. KoHCTpyKuist Ta mpuHIMI Aii. AMIepMeTpH Ta BOJIBTMETPH.

Enextponunamiuni BatMeTpu. CxeMu BKIIOYEHHS. BUMiproBaHHS TOTYXHOCTI y TpudazHOMY
JIAHITIO31.

[HAYKIIAHAN TIYHIIBHAK €JIEKTPUYHOI €HEPTii 3MIHHOTO CTPYMY.

BumMiproBanbHi TpaHC(HOpPMATOPH CTPYMY Ta HANIPYTH.

[Mudposi 3acobu BumiproBanHsa. OcHOBHI MOHATTA. Jloriuni enementu. Tpurepu. Ludposuit
yacToToMip. BuMipioBaHHS 4aCTOTH, IEPiOAY, CHIBBIIHOIIEHHS YacTOT.

Enextponnwnit ocrmnorpad. [punnun mii. CtpykTypHa cxema. BumiproBaHHsS 3a JOTOMOTOIO
eJIEKTPOHHOTO ocImiorpada.

OnunapHi MOCTH mocTiHOTO cTpyMy. Cxema. [Tpunnum aii. [ToxuOku BUMiproBaHHSI.

4. EJIEKTPUYHI AITIAPATH
4.1. ®yHKuii, yacTHHU TAa KJIacudikanis eJeKTPUIHUX aNapaTiB
Kiro4oBi 0COOMMBOCTI MIXKHAPOIHOT TEPMIHOJIOTIT MO0 EICKTPUYHUX amapariB. DyHKIT
eJIeKTpUYHKUX arnapariB. OCHOBHI YaCTWHU ENEKTPUYHMX arapariB: Koja (TOJIOBHE, JOIOMIXKHE, KOJIO
KEpyBaHHS, TOJIOC Ta IMOPT, KOHTAKTH, JYrOracHi CHCTEMH, TEPMiHAJM, aKTyaTOpH, y3arajJbHEHa
CTpYKTypa noirocy. TeHAeH i puHKY Ta Ki1acudikallis eeKTpPUYHHUX araparis.
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4.2. EnexkTpuuHna anapartypa ta 0e3neuyHe BUKOPUCTAHHSA eJIeKTPUYHOI eHeprii

Enexrpobe3neka: cuctema 3aXUCTy BiJ] 3TYOHOT i1 eNEeKTpUYHOI eHeprii. 3aXucHe y3eMJICHHS Ta
POJIb 3aXHUCHUX EIEKTPUUHUX arapaTiB y CUCTEMax 3aXHCHOrO y3eMJICHHS. 3aXHCHI BJIacTUBOCTI Ta
3aXHILIEHICTh IEKTPUYHOI anapaTiB.

4.3. Bumoru 10 eJIeKTpUYHHUX anapartiB. YMoBH po6oTu. [Tlo3HauyeHHs Ta MapKyBaHHS

Bumoru o enekrpuunnx anapariB. Knacudikarrist Bumor. Bumoru moio 6e3neyHocTi. 3araibHi
eKcIuTyaTariiai BuMoru. HopMasnasHi Ta HEHOpMalibHI YMOBH poOoTH. CTpyMHU KOPOTKHX 3aMUKaHb Y
KOJax 3 eNeKTPUYHUMHU amapatamu. HarpiBaHHsS eNeKTpUYHUX amnapariB y HOPMAIbHHX YMOBaX
pobotu. HarpiBaHHS CTpyMONpPOBOJIB MPH KOPOTKUX 3aMUKaHHAX. [HTerpamm Jkoyns amapatiB
3axucTy. [lo3HaueHHs Ta MapKyBaHHS €ICKTPUYHUX araparis.

4.3. EnexkTtpomexaniuna anaparypa. [IlpusnadeHHs Ta 3acTOCyBaHHS

Enexmpomexaniuni komymauinni anapamu nu3vkoi nanpyeu. 3anoOixHuku. Komyramiiini
amapatH 3 pyJYHUM KepyBaHHsSIM. Bigmukaui mpoMucioBoro npusHayeHHs. Biamukadi s moOyToBUX
Ta aHAJOTIYHUX EJIEKTPOYCTAaHOBOK. BinMukaui, kepoBaHi pi3HHMIIEBUMHU cTpymMamu. KoHTakTopu Ta
nmyckaui. Amapatu kil kepyBaHHs. EnexrpomarniTi pene. [Ipomuciosi 3’eaHyBadi Ta 3’ €IHyBaIbHI
npuctpoi. Bumukaui Ta 3’e1HyBayi moOyTOBOr0 3aCTOCYBaHHS

Enexmpomexaniuni komymauiini anapamu cepeonvoi nanpyzu. Binmukaui. Po3’eqnyBaudi Ta
nepeMuKavi y3emseHHs. Bumukaui-po3’ennyBayi. 3anoOikHukd. KowmOiHamii i3 3amoOiKHUKaMH.
KonTakTopu.

Enexmpomexaniuni komymauiiini anapamu eucoxoi nanpyeu. Binmukaui. Po3’eanyBaui Ta
nepeMuKadl y3eMJICHHS.

Komnnexkmui npucmpoi ma cymixcue ooraonanna. Po3nogineHi IpucTpoi HU3BKOI HANIPYTH.
PosnonineHi mpuctpoi cepeanroi Hampyru. PosmominsHi mpucTpoi BHCOKOi Hampyru. JlomomixkHe
o0aiHaHHS KOMIUIEKTHHX TIPUCTPOIB

5. PYXOMMM CKJAJ ETEKTPOTPAHCIIOPTY

OcHOBHI xapakTepucTuku enekrpopyxomoro ckiany (E-PC) i#oro ymamryBanus. E-PC
noctiitHoro crpymy. Ilpunmumu gii E-PC. Knacudikamis E-PC. Mexaniuni wactuau E-PC Tta ix
B3a€EMOJIS 3 €JNeKTpUYHUMH yacTuHamu. CTpymomnpuiiMaui pyxomoro ckiany. Enekrpuuni amapatu
3axHCTy BiJl HepeHanpyr KOHTakTHOI Mepexi. Tsarosi neurynu E-PC. Bumoru, KOHCTpyKIis B3a€EMOist
3 enektpoobnagnanasaM. E-PC moctiitHoro ctpymy. Cxemu cuiioBoro enekrpoobnagHanHs. Enementu
TATOBOIO eleKTponpuBoay. CucTeMu KepyBaHHS.

E-PC 3minnoro crpymy. Cucremu kepyBanHsi E-PC. Tsrosi tpanchopmartopu E-PC. OcHoBHi
XapaKTepUCTHUKH, YJAIITYBaHHS, BUMOTH Ta B3aeMoOfis 3 enekrpooOmamHaHHsM. E-PC 3minHOTrO
cTpymy. Cxemu cuiioBoro ejiekTpooOiajHaHHA. EnemMeHTH Tsrosoro enektporpusony. Cucremu
KEepyBaHHSI.

Cuctemu kepyBanHsa E-PC. OcHoBHi mosnoxxeHHs. CucteMu enekTpuyHoro raibmyBanHs E-PC
Ta fioro obnagHaHHS.

6. OCHOBHU EJIEKTPUYHOI TATH

OcHoBu Teopii Taru. [loctaHoBka 3amadi 1Mo KepyeMoMy pyci moizga. Pexxumu pyxy moizza.
OcHOBHI 3a/1a4i TATOBUX po3paxyHKiB. OCHOBHE piBHSHHS pyxy noizna. Koedoimient inepiii yactun
mo obeptatoTbes. OcHOBHUHM 3akoH Tsaru. Cuimm mirodi Ha moTsar. OOeprarouii MOMEHT TSTOBHX
JBUTYHIB, BHYTPIIIIHI Ta 30BHIIIHI CHJIM. MeXaHi3M YTBOPEHHS CHJIM TATH 1 MOCTYIIOBOTO PyXy MOi3/a.
XapakTepUCTUKN CLHENMHUX cwil mpu Tsard. Cuiam B3aeMofii Kojeca Ta pPeHKH y MICTI KOHTAaKTYy.
[lepepo3monia Cuil y MICTI KOHTAKTY ITiJl BILTABOM 00€pTal0d0ro MOMEHTY TATOBHUX JBUTYHIB. 3aX0a1
o mosTiniIeHHo cuenuux BiactuBocte E-PC. Tsarosi xapakrepuctuku E-PC. Oco6mmBocTi TATOBHX
BJIACTUBOCTEH eneKkTpoBo3iB. Cuila TATH €NeKTpPoBO3a MO cueIuleHHI0. OOMEXEeHHS CHUIN TATU
eNIeKTPOBO3a IO TSITOBUM  E€JIEKTPOABHTYHaM. EnekTpoMmexaHi4HI XapaKTEepUCTUKH  TATOBHX
eJIEKTPOABHUTYHIB. ENeKTpoMexaHiuHI XapaKTePUCTUKU eNIEKTPOBO3iB. PerynoBaHHs MIBUIKOCTI pyXy
E-PC. Omip pyxy moizga. OcHOBHI OHATTS Ta Kjacuikallis CUia onopy pyxy noizaa. OCHOBHOI orip
pyxy E-PC. omatkogiii omip pyxy E-PC. 3axonu no 3menmensto cun onopy pyxy E-PC. 'anmpmoBi
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cun E-PC. Mexanism ctBopenHs ranbmMoBoi cuuti E-PC. ["anmeMoBa cuma pu 11ii raTbMOBUX KOJIOJIOK.
Cuna HaTUCHEHHSI TaIbMOBUX KOJIOJAOK. ["abMoBa cuna moi3zaa. ['anpmoBi cuctemu noizaa. ['anpmoBa
CHJIa IIPH €NIEKTPUYHOMY rajibMyBaHH1. [IpruBeeHHs raTbMOBHUX MMapaMeTpiB K pO3PaXyHKOBOMY BUY.
. Meroauka po3paxyHKy TraJiIbMOBHX 3a/1a4.

TeopeTnuHi OCHOBH METOJIB PO3PAaxXyHKY pyXy Moi3ga. AHamiThuHi Meroau . Komm roTepHi
pO3paxyHKH pyxy moi3niB. Enepreruka Tsaru moi3niB. EHepreTwuyHi BUTpaTh Ha pyX HOi31iB.
Meroauku po3paxyHKy BUTpar enekrpoeneprii E-PC. 3axoau mo 3MeHIIIEHHI0O eHePTeTUYHUX BUTPAT.
HarpiBaHHs TATOBUX €IEKTPUYHUX MaIuH enekTponpuony E-PC.

7. TATOBI MIJICTAHIIII TA KOHTAKTHI MEPEXI

[IpoBomy KOHTAaKTHOI Mepexi. XapaKTEepHCTHKa MPOBOJIB 1 KOHTAKTHOI pelku. Marepianu
MPOBOJIIB KOHTAKTHOI pEeWKH iXHI BiacTUBOCTI. HaBaHTaXeHHS Ha IMPOBOIM KOHTAKTHOI MEpexi.
HaBantaxkeHHs Bim ocoOiuBOi Baru. BiTpoBi 1 okeneai HaBaHTaXEHHS Ha MPOBOJIM KOHTAKTHOI
Mepexki. KoHTakTHI minBicku. 3aCTOCYBaHHS KOHTAaKTHUX MIABICOK Ha 3aTi3HUILX, AT MICBKOTO i
MIPOMHKCIIOBOTO TPAHCIOPTY. 3arajibHi BHMOTH JO KOHTAaKTHHUX IIIJIBICOK TI0 3a0€3TMEUYCHHIO
Oe3nepebiiiHoro crpymo3HiMaHHS. Po3BuTOK 1 Kiacudikaris JsaHoropux miaBicok. Cmocobu
MiBIITYBaHHS KOHTAKTHOTO TPOBOJY JO HECY4oro Tpoca. HaTsar mpoBOiB B aHKEPHIW IJISHIII.
[Tpuctpoi, mo miaTpumyoTh Ta ¢ikcytoTb. dikcatopu Ta yMmMoBH ix poboTtu. I[IpusHaueHHS,
Kiacudikaiis Ta KOHCTPYKIIisI KOHCOJIEH, KPOHIITEHHIB, )KOPCTKUX Ta THYYKUX monepednH. Onopu
KOHTakTHOT Mepexi. Knacudikaris omnop. IToHATTS mpo po3paxyHOK OMOpP MO T'PAaHUYHOMY CTaHy.
[TinGip omop mo 3ruHar0OuYOMy MOMEHTY. Po3paxyHok omop. 3acoOu KpiIruIeHHs ONOp B IPYHTI, YMOBHU
pobotu ¢yHaaMeHTiB. BiTpoBe BiAXMIIEHHS MPOBOIIB, BU3HAUCHHS IOIYCTUMOI JTOBXHUHHU IPOJIBOTY.
Po3paxyHOK KOHTaKTHHUX MiABICOK. PO3paxyHOK MpOCTOi KOHTAKTHOI miABicKU. Po3paxyHok pecopHOi
HAIMiBKOMITIEHCOBaHOI KOHTAKTHOT ITiIBiCKH.

Crpymonpuitmadi. CratnyHud mATM KOHTAaKTHOTO TPOBOMY TIiJ €0 HATUCKAHHS
crpymonpuiimaya. CtpyMmo3HiMaHHs. Tunm crpymonpuiiMadiB i ix ycrarkyBaHHs. Cratuyni i
TUHAMIYHI XapaKTEPUCTHKHA CTPYMONpHUMadiB. 3arajabHl BIIOMOCTI O TSATOBUX ITiICTAHIIISIX.
CTpyKTypHI CXEMH TSTOBUX IMIJCTAHIM 3MIHHOTO 1 MOCTiHHOrO CcTpymMy. CXemH 30BHINIHHOTO
€JIEKTPOIIOCTAYaHHS 1 TUIH TATOBUX ITICTAHIIM MOCTIHHOTO 1 3MIHHOTO CTpyMy. EHepromocradanHs
TYNMUKOBUX JTUISHOK 1 KOPOTKHUX CIIOJIYYHHUX JiHIA MK iCHyIouMMH MarictpaisiMu. TpanchopmaTopu
TATOBUX IIIJICTAHITIA, €IEMEHTH KOHCTpPYKIiH. PerymoBanHs Hanpyru. HoMiHalbHA TOTYXHICTH 1
HaBaHTaXyBaJbHA 3JaTHICTH TpaHchopmaTopiB. HamiBOpoBIAHMKOBI BUOPAMIIAYL.  3araibHi
BimoMocTi. KOpoTki 3aMHUKaHHS B €NEKTPUYHUX MEpekax. Buau 3aMHUKaHb B €NEKTPHUYHUX MEpEeKax.
Kopotki 3amukanss. OgHodasHe K.3. y Mepexi 13 3a3emiieHoro Heiftpanto. OnHodaszHe K.3. y Mepexi 3
1301p0BaHOI0  HelTpamo. OnHoda3He 3aMUKaHHS B MEpPeXl 13 3a3eMJICHOI0 HEHTpalo uepe3
AyromoramyBayHuil peaktop. JIBodaszHe K.3. y Mepexi i3 3a3eMJICHOI0 Ta 130JbOBAHOIO HEUTPAIIO.
Tpudaszne k.3. y Mepexi 13 3a3eMJICHOIO 1 130JIbOBaHOI HeuWTpamto. TproxdazHe K.3. Ha 3eMIIO.
HeBupnaneni 1 BupaneHi k.3. IIOHATTA mpo cucteMy HEOOMEXEHOI MOTYKHOCTI. 3MiHa CTPyMy
Tpu(}a3HOTO K.3. TIPU KUBJICHHI BiJ €JICKTPUYHOI CHCTEMH HEOOMEKEHOI MOTYKHOCTI. 3MiHA CTPyMY
Tpuda3HOro K. 3. IpU KHUBJIEHHI BiJ TeHeparopa OOMEXeHOi MOTYXHOCTI. MeTonu po3paxyHKy
CTPYMIB K.3. CHMETpUUYHUX K.3. KomyramiitHi enextpuuni anmapatu. Komyraniitai anapatu no 1000B.
PyOunpHuky, BUMHKaYi, 3aO0DKHUKM, Mar”iTHi myckadi, [Ipu3HadeHHs, MO3HAYEHHS, €IEKTPUYHA
cxema. Komyramiitai amaparu monan 1000 B. BucokoBosbTHI BuUMHKadi (MacjsiHi, TMOBITPSHI,
HABAaHTA)XCHHSI, BAaKyyMHI, €JIera3oBi, eleKTpoMarHiTHi). [Ipu3HaueHHs, BUMOTH, KiacuQikaiis,
OCHOBHI TapameTpu 1 mo3HadeHHs. [IpuBOAM BUCOKOBOJBTHMX BUMHKAUIB. [307saTOpH. 3aranbHi
BioMoOcCTi, Kiacudikaiisi, mo3HayeHHs, mnpu3HadeHHs. [lluam Ta kabemi. 3aranbHi BiJOMOCTI,
kinacudikamisi, TO3HAYCHHS, NpHU3HAYCHHS. 3arajbHl BIJIOMOCTI TIPO IIBUIKOJIIOYI BHUMHUKAUl
MOCTIHHOTO  CTPyMYy. HIBuaxonitoui Bumukadi (Ab-2/4, BAB-28, BAB-43, BAB-49).
Tpancdhopmaropu Hanpyru. [IpusHadenss, knacudikailis, OCHOBHI MapaMeTpH Ta mo3HadeHHs. Cxemu
3'€JHaHHS BTOPMHHUX 00MOTOK TpaHcdopmaTopiB Hanpyru. Cxemu po3noaiTioBaIbHUX IPUCTPOIB 35-
110 kB (220 xB). Cxema OPVY-110 (220 xB) miacraniii. Cxema PY-10 kB, OPVY-35 kB miacranmii 10-
35 kB. Cxema OPY-27,5 kB. Cxema cxem TAroBoi miICTaHIii 3MIHHOTO CTPyMY JUIs cuctemi 2x25 xB.
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8. MOJAEJIIOBAHHSA EJIEKTPOMEXAHIYHUX CUCTEM.

3aranpHi  OPUHIUNM ~ MOJETIOBAaHHA  €JEKTPOMEXaHIYHUX  CHUCTeM.  MoJemoBaHH:
€JIEKTPOMEXaHIYHOI CHCTEMH TIEPETBOPEHHS  €HEeprii JIHIHHOTO TMepeTBOpIOBada  CHEprii.
MopenoBaHHSl €JIEKTPOMEXaHIYHOI CHCTEMH NEpeTBOPEHHS EHeprii IepeTBOproBada eHeprii 3
ypaxyBaHHSIM BIXPOBHX CTPYMiB

3aranpHi NMPUHLUON €JIEKTPOMArHiTHOI aHajorii. MojaearoBaHHsS TATOBUX EJNEKTPOJBUTYHIB.
[TpuHIMD y3arajJbHEHOI eJIEKTPUYHOI MAIIMHU. Y3arajlbHeHa MaTeMaTH4Ha MOJENb TSArOBOrO ABUTYHA
MOCTIHHOTO CTpyMy. ¥Y3arajbHeHa MaTeMaTH4HAa MOJEIb AaCHHXPOHHOTO TATOBOTO JBUTYHA.
V3aragbHeHa MaTeMaTHMYHa MOJIENb CHHXPOHHOIO TSNOBOIO JBHUIYHAa. MeToau MOJIENIOBAHHSA
€JIEKTPOMArHiTHOTO TOJIA E€JIEKTPOMEXaHIYHUX IEePeTBOPIOBAaYiB eHeprii. MeToJ Mar"iTHOro Koa.
Meron ckiHYeHHHX elleMeHTiB. [IpuHIMIM MOIETIoBaHHS HAMIBIPOBIIHUKOBOTO TIEPETBOPIOBAYIB
eHeprii. MopenoBaHHs HaNiBIOPOBIAHUKOBUX €JIEMEHTIB. MOJENoBaHHS HAIiBIPOBITHUKOBUX
MEePETBOPIOBAYIiB  HAmpyru. MojaentoBaHHsS  HAMiBIPOBITHUKOBOTO  TEPETBOPIOBAYA  YAaCTOTH.
MonentoBaHHs HaIiBIIPOBITHUKOBUX MPHUCTPOIB TATOBHUX MiICTaHIIN

MopentoBaHHS €JIEMEHTIB MEXaHIYHOT CHCTEeMH. 3arajibHi MPUHIMIIN  MOJICITIOBAHHS
MEXaHIYHUX CHCTEeM. MOJENIOBaHHA EKIMaKHOI YacTUHHU JIOKOMOTHBY. MOJEIIOBAaHHS TATOBOTO
IIPUBOAY PYXOMOTO CKJIaay.

MojentoBaHHs €JIEKTPUYHUX MAIllMH SIK 00’ €KTa eJeKTPOMEXaHIYHO1 cucTeMHu. MaTeMaTH4Ha
MOJIeJIb y3arajlbHEHOr0 €JIEKTPOMEXaHIYHOTO IepeTBOoproBada eHeprii. OCHOBHI NPUIYHIEHHA IpU
JOCIIKEHH] eNeKTPUYHUX MAIIMH. Y3arajJbHeHa eleKTpUYHa MamuHa. MaremaTuyHe MOJEIIOBaHHS
HECUMETPUYHMX €JNeKTPUYHMX MamuH. [lpencraBieHHs 3MIHHMX BEJIMYMH  Yy3arajJbHEHUMHU
IIPOCTOPOBUMH BEKTOpaMH. MeTo1 mepeTBOpeHHs KoopAuHaT. [udepeniiiini piBHIHHS aCHHXPOHHOT
MallMHU. MaremMaTu4Hi MOZAEl aCUHXPOHHMX MAllUH y PI3HUX CUCTEMax KOOpAuHAT MaremaTtudHa
MOZEJIb  y3arajJbHEHOI €JIEKTPUYHOI MallMHU. MareMaThyHa MOJEIb YCTAIECHOTO PEKUMY
ACUHXPOHHOI MalIMHU. PIBHSHHS Hampyr Ta CTpyMiB aCMHXPOHHOI MAalllMHHU. PIBHSHHS MOMEHTY.
PiBHAHHS Hampyr Ta cTpyMiB TpaHchopMmaTopa. MaremaTHuHa MOZAETbh ABO(GA3HOTO ACHHXPOHHOTO
IBUTYHA NPU KOJOBOMY MAarHiTHOMY IoJii. MaTemMaTu4yHa MOAEIb KOHAEHCATOPHOTO aCMHXPOHHOI'O
IBUTyHa. MaTeMaTu4Ha MOJAETh OJAHO(A3HOIO ACHHXPOHHOTO JABUryHA. MOJeMOBaHHS aCHHXPOHHHUX
MallliH 3 YypaxyBaHHSAM BHUXPOBUX CTPYMIB Ta HacHUY€HHsS MarHiTHOI cuctemu. Jludepenmiitai
PIBHSHHS CHUHXPOHHOI MamMHHU y (ha30Biil cUcTeMi KOOpAMHAT. Bu3HaueHHs mapameTpiB 0OMOTKH
CTaTopa CHHXPOHHOI MalIMHU. MaTeMaTu4Ha MO/IEIb CHHXPOHHOI MalllMHU B CUCTE€MI KoopAuHaT dq.
EnextpoMarHiTHM MOMEHT CHHXPOHHOI MalIMHU. MaTeMaTH4HEe MOJENIOBAHHS MAIWH MOCTIHHOTO

CTpyMY.

9. TEXHOJIOI'IA EJEKTPOMAIINHOBY 1YBAHHSI.

3aranpHi NHUTAaHHS TEXHOJOTIl eneKTpoMamuHOOy yBaHHsA. OCHOBHI TMOHSTTA TEXHOJOTIT
eJeKTPOMAIMHOOYIyBaHHs. Tumu BUpoOHUIITB. CTPYKTYpa €IeKTPOMAITMHOOYAIBHOTO BUPOOHHIITBA.
OcnoBHi monoxenus €CKJ/l. OcnoBui mnonoxenns €CTJ/[. baszyBanns neraneii. Ilpumycku,
BupoOHUIITBO €NEKTPUYHUX MALIUH

BupoOGHHIITBO pyXOMOTO CKJIany.

Marepianu, siKi BUKOPHUCTOBYIOTBHCS B €JICKTPOMAIIMHOOYIyBaHHI. 3arajibHi BIJOMOCTI MPO
OTpUMaHHS 3aroToBoK. MexaHiuHa o0poOka neraineir. OOpoOka BamiB. OOpoOKa OCTOBIB, KOPIYCIB,
MIIITUTHAKOBUX IMUTIB. TexHoyioris Ta oOnagHaHHSA Ui ImTamnyBaHHs. CKiamaHHS ocepib
MarHiTONpPOBO/IB. BUTOTOBIEHHSI KOJEKTOPIB Ta KOHTAaKTHUX Kilelb. BHUTOTOBIEHHS KOJEKTOPHO-
LIITKOBOTO amapaTy. BHUTOTOBJIEHHS MOJIOCHUX KOTYIIOK. BHrOTOBIEHHS CTaTOPHMX KOTYIIOK.
CknaanHs Ta BUNPOOYBaHHA €NEKTPpUYHUX MamuH. CkiasanbHe BUPOOHUIITBO MarHiTHUX CHUCTEM Ta
SIKOPIB MAaIllMH TOCTIMHOTO CTPyMY 1 CTaTOpPIB Ta POTOPIB MAaIMH 3MIHHOTO CTpyMmy. CKIIamaHHS
eJIEKTPUYHHUX MAIIMH. 3arajibHi BiIOMOCTI Ipo BUMPOOyBaHHSA. BUPOOHHUIITBO €IEKTPUYHUX araparis.
OcoOMMBOCTI TEXHOJIOTIT BUTOTOBJICHHS EJIEKTPUYHUX arapariB Ta TpaHcopMmaTopiB. 3arajibHi
BimoMocti mpo BupoOHunTBO E-PC. 3arambhi BigoMocTi Ipo BHPOOHHUITBO OCHOBHHX BY3JIB
MEXaHIYHOT YaCTHHH €JICKTPOPYXOMOTO CKJIaay. 3arajibHi BIJOMOCTI Ta OCHOBHI €Tald BHPOOHHUIITBA
eJIEKTPOPYXOMOT'O CKIIATYy.
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BHpOOHUIITBO €ICKTPHYHUX MAITUH

MexaniuHa o0poOka BaJliB, CTAHUH Ta MiAIIMITHAKOBUX UTIB. [lITaMmyBasibHe BUPOOHUIITBO.
OcCHOBHI eleMEeHTH MmTaMmiB. BUMOru 10 KOHCTPYKITii KOJIEKTOPIB Ta OCOOIMBOCTI X BUTOTOBJICHHSI.
TexHoNIOTisI BUTOTOBJICHHSI KOHTAKTHUX Kielb. BUTOTOBICHHS 1 ykimagaHHS oOMoTOk. TexHomoris
BY3JIOBOTO Ta 3arajbHOr0 CKJIAJaHHS EJICKTpHYHUX MamuH. CKIaJlaHHS TEXHOJIOTIYHOTO IPOIECy
OaaHCYBaHHS POTOpAa ACHHXPOHHOTO JIBUTYHAa. METOIM MOOMEpaIifHOr0 KOHTPOJIO EIeKTPUIHHIX
MaIlxH.

10. EJIEKTPUYHI MAIIIMHHU

BynoBa Ta mpuHmmn nii  TpaHcopmaropiB. IloTykHOCTI 1 BTpaTH MOTYXHOCTI
TpancopmaTopa. Cxema 3aMilleHHA 1 EKCIEPUMEHTaIbHI JOCTIDKEHHS TpaHchopMaTopiB.
Xapakrepuctuku TpaHchopmaropiB. Tpudasni Tpancpopmaropu i aBroTpancopmaropu. OcHOBH
MPUHIUITY Tii 1 PSKUMHU pOOOTH €JICKTPUUHUX MAIIWH. Y3arajibHeHAa KOHCTPYKINS 1 MarHiTHI MOJs
eNleKTpuyHUX MamuH. OOMOTKM 1 MOTY)XKHOCTI eJIeKTpHUYHUX MamuH. Kimacugikamis eneKTpudHux
MallliH, OCHOBHI IapaMeTpH, L0 iX XapaKTepu3yloTh bynoBa MalMHM NOCTITHOTO CTpyMy 1 OCHOBHU
npuHIUIy Aii. Pexumu poGoTH 1 HOTYKHOCTI MalllMH MOCTiHHOTO cTpyMy. Peakiiis skopst 1 KoMyTaris
MallliH IMOCTIHHOIO CTPYMY, XapaKTEPUCTUK TI'€HEPATOpiB MOCTIMHOIO cTpymy. ACHEKTH POOOTH 1
XapaKTepUCTHKH JBUTYHIB TOCTiHOro cTpyMy. KepyBaHHsS JBUTYHAMH IOCTIHHOTO CTpPyMY.
Konctpykitis 1 mpuHnun fii Tpuda3HUX acCHMHXPOHHHMX ABUTYHIB. OCHOBHI DIBHSHHA 1 cxeMma
3aMilIeHHs] TpU(pa3HUX aCUHXPOHHUX IBUTYHIB. EHepreTuuHi mapamerpu Tpu(]a3HUX aCHHXPOHHHX
IBUTYHIB. ACHEKTHM pOOOTHM AaCHHXPOHHUX [JBUTyHIB. KepyBaHHS aCHHXpOHHUMH JIBUTYHaMH.
KoHcTpykuis 1 mpuHIMN 1ii CMHHXpOHHUX MauH. [Tpu3HaueHHs 1 0061acTi 3aCTOCYBaHHS CHHXPOHHUX
MamuH. OCHOBHI PIBHSHHS 1 XapaKTEPUCTUKH CHHXPOHHUX TreHepaTopiB. EHepreTnuHi mapamerpu
CHHXPOHHOI MAIllMHU 1 XapaKTePUCTUKU CHHXPOHHOIO reHeparopa PoOoTa CHMHXpPOHHOI MallMHU B
€JeKTPOCHEepreTHUHIN Mepexi. CHHXpOHHI JBUTYHH 1 iXHI XapakTtepucTuku. Knacudikaiis oOMOTOK
enektpuyHux MammH. EPC oOMOTKM sikopst MammHHM mocTiiiHoro ctpymy. EPC oOMotku craropa
MaluHu 3MiHHOTO cTpyMy. MPC 00MOTKHM cTaTopa eIeKTpUYHUX MAaITUH 3MIHHOTO CTpyMy. MarHiTHi
nojii OOMOTOK EJeKTPUYHUX MAIIUH, IXHI MapaMeTpu. [HIYKTHBHI ONOpU PO3MOAIIEHHX OOMOTOK
MaliuH 3MIHHOTO CTpyMy. MarHiTHHM pPO3paxyHOK EIEKTPUYHUX MaIIuH 1 TpaHchOpMaTopiB.
MarniTHe mose Ta napameTpu 0OMOTKHU 30y/DKEHHSI CHHXPOHHOI MaIlIMHU. Peakiiist skopsi CHHXpOHHO1
MalllMHU. 3aCTOCYBAaHHS BEKTOPHHUX JlarpaMm Ui aHali3y YCTaJCHHMX PEXUMIB CUHXPOHHHMX MAIIMH:
niarpama [lotbe, niarpama bronnens, mneperBopena miarpama EPC. Peakuis sikops MammHu
noctiiHoro crpymy. Komyramiss mamuH moctidiHoro crpymy. IlapamensHa poOoTa CHHXPOHHHX
maiuH. [lapanensHa poGora TpancdopmaTopis.

11. KOHCTPYIOBAHHS EJIEKTPUYHUX MAIIIUH

Knacudikaiiss enekTpuyHUX MalldH 10 OCHOBHHMX O3Hakax. Kiacudikarmiss emekTpudHux
MaIllMH 10 30BHIIIHIX (paKTOpax, sAKi BU3HAYAIOTH ii KOHCTpyKUito. Kiacugikamis cucreM BeHTUIIALI]
eNeKTPUYHNX MammH. CXeMH BEHTWIALIl eNeKTpUYHMX MamuH. KOHCTPYKIS CTaHWH MaIiuH
nocriitHoro crpymy (MIIC), kopmyciB Ta MarHiTONpoBOAY €NEKTPUYHMX MAIIMH 3MIHHOTO CTPyMY.
Koncrpykiis momtociB MIIC ta cuaxponnux mamuH (CM). 1luTti, BUBiAHI mpUCTPOi Ta IIITKOBUN
By301 (TpaBepca). KoHcTpykiiist octoBa Ta MarHiTonpoBoxy potopiB EM. Iligqmunaukosi By3mu EM.
CraropHi, AKipHI Ta KOPOTKO3aMKHEH1 poTOopHI 00MOTKH. CriocoOu yKiaaHHs Ta KPITJICHHS SKIPHUX
obmorok. Konekropa Ta KOHTaKTHI KiibIlsl. KOHCTpYKIIis BEHTHIISATOPIB.

12. TEIUIOBI, TIAPABJIYHI TA AEPO/UMHAMIYHI MPOLECH B
EJIJEKTPUUHUX MAIINHAX

OcCHOBHI MOHATTS TiApocTaTUKU. PiBHAHHSA TigpoauHamiku. ['iapoanHaMika eIeMeHTIB CUCTEM
OXOJIOJDKEHHSI eNleKTpuuHuX MamuH. CkiagaHHs ekBiBaieHTHUX TigpaBimiuyaux cxem (EIC)
eNeKTpuyHuX MamuH. OCHOBM Oprasi3amii OXOJIOJKEHHS eJNeKTpHuHuX MamuH. CrnocoOu
OXOJIOJKEHHST €JICKTpUYHUX MamuH. CHCTEeMH OXOJOKEHHS EJCKTPUYHHX MallvH. BeHTHIsmiitai
CUCTeMH ENEKTPUYHUX MAIIWH PI3HUX THIIB. BEHTHIANIAHUN PO3pAaXyHOK EIEKTPUYHHX MAIIHH.
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Hudepentianbae piBHSIHHS TETUIONPOBiAHOCTI. OCHOBH pO3paxyHKy TeMIiepaTypHux moiiB. OCHOBHI
3aJ1aui TEIIOBOI'O PO3PAXYHKY €JIEKTPUYHOT MAIMHU. TeIruioBi po3paxyHKH eNeKTPUYHUX MAIuH IpU
CTAIllOHAPHUX TEIJIOBUX pexuMax. KiacuyHa Teopis HecTallioHapHUX TEIUIOBUX IIPOIECIB B
CJICKTPUYHUX MAlINHAaX.

13. EKCIUIYATALIA TA PEMOHT EJIEKTPUYHUX MALIWH;

MoHTaX eneKTpUYHUX MamuH 1 TpanchopmaropiB. I[lyckoHamaromkyBaabHi POOOTH.
Opranizaniss TEXHIYHOTO OOCITYrOBYBaHHS €JICKTPUYHMX MAaIIMH. BT 1 TPUYMHM 3HOIICHHS
eNeKTPUYHUX MamuH. HecnpaBHOCTI eNeKTpUYHUX MamuH. Bubip 3aXHCTy €NeKTpUYHHX MAlIHH.
[IporHo3yBaHHsl TEXHIYHOTO CTaHy eJeKTpUYHMX MammH. Kiacudikaris peMoHTIB. MexaHidyHMNA
PEMOHT 1 peMOHT OOMOTOK eJeKTpuYHuX MamuH. CKIagaHHs 1 BUIPOOYyBaHHS €JIEKTPUYHUX MAIIIHH.
MonepHizartisi eeKTpUYHUX MALIHH
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IHEPEJIIK 3AIIMTAHDb BCTYIIHOI'O BUITPOBYBAHHA

1. TEOPETUYHI OCHOBMU EJIEKTPOTEXHIKHA

1. Enexkrpuune xojno. By3nu, rinku, KoHTypu Koina. /xepena >KUBICHHS.

2. 3axonu Kipxroda. CknagaHHsi piBHAHBb IJIs PO3PAXyHKY CTPYMIB B KOjaxX 3a JOIOMOTOIO
3akoHiB Kipxroga.

3. Emneprernunuii 6ayiaHc B €NEKTPUYHUX KOJIAX.

4. Meto nponopIifHUX BETUYHH.

5. Meron nBox By3miB. Meroa By3J0BUX TOTeHIiamiB. [lepeTBOpeHHS 31pKH B TPHUKYTHHK 1
TPUKYTHHKA B 31pKY.

6. AKTHBHUI 1 TAaCHBHHI JIBOTIOIOCHUK. METO/ €KBIBAJICHTHOTO T€HEepaTopa.

7. CHUHYCOITHMI CTPYM 1 OCHOBHI BEJTMUUHH, 10 HOTO XapaKTEPHU3YIOTh.

8. BektopHa giarpama. MuUTT€EBa MOTYXKHICTh B KOJIAX CHHYCOITHOTO CTPYMY.

9. CuMBOIIYHHUI METOJ| PO3paxyHKy Kil cuHycoigHoro crpymy. Kommnekcuuii omip. 3akon Oma
JUIS KOJIa CHHYCOiTHOTO CTPYMY.

10. KomruiekcHa npoBiHICTh. TPUKYTHHUK OMOPIB 1 TPUKYTHHUK ITPOBITHOCTEH.

11. AkTuBHa, p€aKTHUBHA 1 MOBHA MOTY>KHOCTI B KOJIi CHHYCOIJTHOTO CTPYMY.

12. Pe3onanc ctpymiB. Pezonanc nanpyr. Komnencartis 3cyBy ¢a3. Teopema rnpo 6agaHc ak THBHHX
Ta PeaKTUBHUX MOTY>KHOCTEH.

13. Tpancdopmarop i iioro 3acrocyBanHs. [neanpHuii Ta peanbHU TpaHCcHOPMATOPH.

14. Tpudasna cucrema EPC Ilpunnun poGotu TpudaszHoro MammHHOTO TeHeparopa. TpudazHe
KOJIO.
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15. 3acrocyBanns nepuioro 3akony Kipxroda mms po3paxyHky TpudazHux KiJl.

16. CmiBBigHOIIEHHS MIX JIIHIHHUMH 1 a3HUMU HApyramu 1 CTpyMaMu B TpUda3Hiil cuctemi.

17. AxTuBHaA, peakTHBHa 1 MOBHA IOTYKHOCTI B TpudasHii cuctemi. BumiproBaHHsS aKTHBHOL
MOTY>KHOCTI B TpUa3Hiil cucTeMmi.

18. IlepeBaru TpudazHUX CUCTEM.

19. OtpumanHs 06epTOBOro MarHitHOro nojs. [IpuHiun podoTH aCHHXPOHHOTO JBUTYHA.

20. YoTupumodtOCHUK 1 HOTO BIACTUBOCTI. PiBHSIHHS B A-popmMi.

21. Meroau BHU3HAUEHHS KoeiIieHTiB YOTHUPUIOIOCHUKA. Cxemn 3aMilIeHHS
YOTHPHUIIOTIOCHHUKIB.

22. TlpexacraBieHHS HECHHYCOIHOTO CTPYMY UM HANIPyru y BUrIsiAL pany Dyp’e.

23. AITOpUTM pO3paxyHKY JIHIMHUX €JIEKTPUYHHUX KiJ IPH Al JUKEpel HECUHYCOITHUX CTPYMIB Ud
Harpyr.

24. TIoTyXHICTh B JIIHINHUX KOJIaX 3 HECHHYCOITHUMH CTPyMaMHU 1 HallpyraMu.

25. TlepexinHi mpouecu B €IEKTPUIHOMY KOJIi.

26. 3akoHUW KOMYyTaIlii 1 X OOTIPYHTYBaHHS.

27. OnepaTopHMi MeTOJ] pO3paxyHKy mepeximHux mporeciB. 3akonn Owma Tta Kipxroga B
orepaTopHiit hopmi.

28. HemniniliHi eneMeHTH, X Kiacudikaiis, i 3acrocyBanHsa. CTaTudHi i udepeHIiiai ornopu.

29. EnextpomarHiTHe nose. 3akoH Kynona.

30. Hampy>keHicTh i HOTEHITIAT eJIEKTPOCTATHYHOTO TOJISI.

31. TMonsipuzartis pe4oBHHHU. BEKTOp eNeKTpUYHOT 1HIYKITI.

32. Teopema I'ayca B iHTErpanbHiid popmi.

33. €wmHicTh. EHEpris e1eKTpocTaTUIHOTO MOJIS.

34. IHaykIis Ta HaNmpy>XeHiCTh MarHiTHOro nojst. OCHOBHI BEJIMYMHU, SIKi

XapaKTepU3yITh MarHiTHE MoJIe.

35. MexaHi4Hi CWJIM B MarHiTHOMY 1oJi. MarHiTHe mojie eJeMeHTa CTpyMy.

36. 3akon bio-CaBappa-Jlanmnaca. 3akoH MOBHOTO CTpyMy B IHTErpaibHId Ta audepeHIiaTbHIi
dopmax.

37. MarniTau#t notik. [IpyHIIUTT HEMEPEPBHOCTI MAarHITHOTO IMTOTOKY.

38. BuxpoBwuii xapakTep MarHiTHOTO MOJI.

39. PiBusnus [Tyaccona it cKayispHOTO MOTEHIIAIY.

40. Ilepue piBHSHHS MakcBena B iIHTerpajbHii Ta nudepeHianbHii popmax.

41. TloBHuii enekTpuaHuii CTpyM. pyre piBHIHHS MakcBena B IHTETpaibHiN Ta nudepeHIiaibHii
dopmax.

42. TloBHa cucteMa piBHSIHbL MakcBena B JIICTEKTPUKY.

43. PiBHsHHS MakcBena aJisl IPOBITHOTO CepPEIOBHUIIIA.

44, Tlnocka eNeKTpOMAarHiTHa XBWJISA Ta 11 PO3MOBCIOKCHHS B OJHOPIIHOMY IPOBITHOMY
HaMiBIPOCTOPI.

2. EJIEKTPOTEXHIYHI MATEPIAJIN

1. bynoa TBepaumx Tin. Mogens MertaneBoro, Ban-mep-BaanbCiBChbKOTO, KOBAJICHTHOTO Ta
10HHOTO 3B’ SI3KY.

2. Kpwucraniyna cTpykTypa TBEpAUX TiJl.

3. Ilpocta Mozienb €EHEPIETUYHUX 30H.

4. ienextpuku. EnekTpuyHi BIaCTUBOCTI J1CIIEKTPUKIB.

5. JlienekTpu4yHa TPOHUKHICTH Ta  EJNEKTPONPOBiAHICTH  JienekTpukiB. DizuuHa CyTh
€JICKTPOIPOBITHOCTI TICIICKTPHKIB.

6. IloBepxHeBa i 00 €MHa €JIEKTPONPOBIHICTh. BIUMB pi3HUX (aKTOPIB HA EIEKTPOIIPOBIIHICTS.

7. Hienextpuudi BTpatu. Pi3udHa CyTh JICTCKTPUIHUX BTPAT.

8. EnexTpoTexHiuHa MOJENb Mi€IEKTPUKA 3 BTpaTaMu. THUIH i€TeKTPUYHUX BTpAT.

9. Ilpo6iit nienexrpuka. Bunu nmpo6oro 1 ix ¢izuyHa CyTh.

10. BouB pizHux (isnuHUX (aKTOpiB HA IEKTPUUHY MIIHICTD A1€IEKTPUKIB.
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®Di3UKO-MEXaHI4HI BIACTUBOCTI JIICTIEKTPHKIB.
Knacudixkamis nienexrpukiB. Heopraniuni TBep/i 1i€IeKTPUKH.
3aranpHi BigoMocTi nipo nojimMepu. Cmomu. [Tnactmacu. Jlaku 1 kommayHau. Pinki kpucranu.

ITpoBigHMKOBI MaTepiany.

14.
15.

®di3uvHa npupoia eNeKTPonpoBiAHOCTI. OCHOBHI €JIEKTPHYHI BJIACTUBOCTI MPOBITHUKIB.
BB Temmeparypw, — JIOMIIIOK,  JeEKTiB  CTPYKTypd  HAa  OUTOMHHA  omip

MTPOBITHUKIB.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

EnexTpuyHi BIaCTUBOCTI METaJICBUX ILTIBOK.

Krnacudikarrist mpoBiTHUKOBUX MaTepiajiB.

Bimeranu. CrutaBu BHCOKOTO OIIODY.

TyromnaBki Marepiaiy.

Hannposigauku. MarHiTHI MaTepianm.

®di3uvHa MPUPOJIa MarHETU3MY. 3arajibHi BIZIOMOCTI IIPO MarHiTHI BJIACTUBOCTI MaTepiaiB.
Knacudixkarist MaraiTHuX MaTepiaiiB 1 001aCTi 1X 3aCTOCYBaHHS.

MarniTom’siki MaTepiaiu, iX OCHOBHI XapaKTEPUCTHUKH.

Hu3bko4acToTHI MarHiTOM sIKi MaTepias.

BrcokouacTOoTHI Mar"iTHi MaTepiaii: MarHiTOAICIEKTPUKH, MarHiTOM iK1 (PEpHUTH.
HaniBnpoBigHUKOBI MaTepiau. Knacudixkarris HAaIiBIPOBITHUKOBUX

Marepiaiis.

27.
28.
29.
30.

O 0O\ KWW =

30HHA CTPYKTYpa HaMiBIPOBIAHUKIB.

BrnacHi 1 1OMIIIIKOBI HAIMIBIPOBIAHUKH.

Honopu i akuentopu. OCHOBHI 1 HEOCHOBHI HOCI1 3apsiy.
[Ipomniecu renepartii 1 pekoMmOiHaIii HOCIiB.

3. OCHOBM METPOJIOT'II TA EJEKTPUYHUX BUMIPIOBAHb

. 3aranbHi MUTaHHS BUMIPIOBAHb €ICKTPUYHUX BeTU4YrH. OCHOBHI MUTAHHS T4 BU3HAYCHHS.
. OcHOBHI UTaHHs cepTUdIKaIlii.

. Knacudikamist Ta 0CHOBHI XapaKTepHUCTUKH 3ac00iB BUMIPIOBAJIbHOT TEXHIKH.

. Kitacu TouHOCTI 3ac001B BUMIPIOBAIBHOT TEXHIKH.

. Knacudixaist moxu6ox.

. MeTtoau OiHKK TOXUOOK MPSMHUX Ta OMOCEPEIKOBAaHUX BUMIPIOBAHb.

. Marnitoenexkrpuuni npunaau. KoHcTpykiis Ta Teopist poOoTH. PIBHSHHS mIKau.

. MarHiToeneKTpuiHi aMIepMeTpH Ta BOJIBTMETPH.

. OMMeTpH 3 MOCIIAOBHOIO Ta MapalieIbHOI0 CXEMaMHU.

. JlJoromeTpu. Cxema OMMETpPY Ha OCHOBI JIOTOMETPY.

10. Merommerpu.

11. MarniToeneKTpuiHi BUMIPIOBaIbHI MIPUIAIN 3 MEPETBOPIOBAYAMU: BUMPSIMHI aMIIEPMETPU Ta
BOJIETMETPH.

12. TepMmoeneKTpuyHi MPUITAIN.

13. EnextpomarsitHi npunaad. KoHctpykuig ta npuHoun fii. PiBHAHHS mkamu. AMmepMmerpH i
BOJIBTMETPH. 3aXUCT BiJ 30BHIIMIHIX MAarHiTHUX TOJIB.

14. EnexrponunamiuHi npuiaan. KoHCTpyKIis Ta MpUHIUN Jii. AMIIEPMETPHU Ta BOJIBTMETPH.

15. Enexktpoaunamiuni BatMeTpu. CXeMH BKIIOYEHHS. BuMiproBaHHS MOTYKXHOCT1 y Tprda3HOMY
JIAHITIO31.

16. [HAYKIIIAHAN TIYMIIBHUK €JIEKTPUYHOI €HEprii 3MiIHHOTO CTPyMY.

17. BumiproBaibHi TpaHc(hOpMaToOpu CTPyMY Ta HAIPYTH.

18. udposi 3acobu BumiproBanHs. OCHOBHI MOHATTS. JIoriuni enemenTu. Tpurepu.

19. Ludposuit yvactoromip. BumiproBaHHs 4acTOTH, TIepioTy, CIIBBiAHOIIEHHS YacTOT.

20. Enextponnwnii ocuunorpad. [punmun aii. CtpykTypHa cxema. BuMiproBaHHS 3a I0TTOMOTOIO
eJIEKTPOHHOT0 ocIiorpada.

21. OgunapHi MocTH nocTiiHOTO cTpyMy. Cxema. [Ipunnum aii. [ToxuOku BUMiproBaHHSI.
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4. EJJEKTPUYHI AITAPATHU

1. ®ynkmii €JIEKTPUIHHUX amaparis. KonTaktHuit Ta HaMiBIPOBIIHUKOBHHA
KoMyTaIliiiHi eneMeHT. Cxemu KomyTalii B oqHoda3HuX Ta Tpruha3HUX KoJiax.

2. OcCHOBHI  KOjla  EJEKTPUYHOrO0  amapara: TOJIOBHE  KOJO,  JIOMIOMDKHE  KOJO,
KOJIO KEpYBaHHS.

3. Tomroc Ta mopT KOMyTaIifHOTO amapara.

4. KoHTaKkTH €NeKTpUYHUX amnapariB: TOJOBHUM KOHTAKT, JAYTOTaCHUW KOHTAKT, JOTOMIKHHI
KOHTAKT, KOHTAKT KEpPYBaHHS.

5. JyroracHi cuctemu. MarnitHe nyTTs. Kputudani ctpymu.

6. Tepminanu €JIEKTPUYHUX araparis. Pi3600Bi1 Ta 6e3pi3p00Bi TEepMiHAIH.
[TipcuHroBI TEpMiHAIH.

7. AKTyaTtopu €JEKTpUYHUX amapariB. EJeKTpoMarHiTd Ta eNeKTPOMAarHiTHI akTyaTOpH.
[Tonstpu3oBaHi Ta HEMOJMSPU30BaHI EJIEKTPOMArHiTHI akTyaTtopu. MOHOCTaOUIpHI Ta OicTallabHI
aktyaTopu. [THeBMaTnyHi aktyaropu. [Ipy>kKMHHO-MOTOpHI aKTyaTOpPH.

8. V3arampHeHa CTPYKTypa MOJ0CY KOMYTAIlIHHOTO anapara.

9. TenpeHuil puHKY €IEKTPUYHUX anapaTiB.

10. Knacudikarrist eIeKTpUYHUX anaparis.

11. EnekrpoGe3neka: cucTemMa 3axXHUCTy BiJl 3ryOHOT JIii €JIeKTpHUYHOI eHeprii.

12. Omip Ta iMmieanc Tina JoauHA. BrumB cTpymy Ta yacy Woro Jiii Ha opraHi3M JIFOJUHH.

13. Y3emiieHHs Ta HOTO POJIb B CUCTEMI 3aXUCTY BiJl YPKEHHS €IEKTPUYHUM CTPYMOM.

14. Knacudikaiiisi CHCTEM 3aXHCHOTO y3E€MJICHHSI.

15. 3axucHi BIaCTUBOCTI Ta 3aXUIICHICTh eJIeKTpu4HOi anapatiB. Koau IP.

16. Kmacudikairisi BAMOT 10 €IEKTPUYHUX anaparis.

17. Bumoru 1mo0 0e3Me4HOCTi eIeKTPHYHUX arnaparis.

18. 3aranpHi eKCIUTyaTalliifHl BAMOTH JI0 €JICKTPUYHUX araparis.

19. HopmaiibHi Ta HEHOPMaJIbHI YMOBU POOOTH €IEKTPUYHUX anapaTiB.

20. CTpymu KOPOTKHMX 3aMHKaHb y KOJIaX 3 €JIEKTPUYHUMHM anapaTaMH.

21. HarpiBaHHS €J1eKTPUYHUX anapaTiB y HOPMaJIbHUX YMOBaxX poOOTH.

22. HarpiBaHHs CTPYMOITPOBO/IIB P KOPOTKUX 3aMHKAHHSX.

23. Iurerpanu J[>xoyns anapaTiB 3axucty. Po3paxyHok inTerpaniB Jxoyms.

24. Tlo3HaueHHs ENEeKTPUYHUX arapaTiB Ta 1HIIMX €JEMEHTIB CJICKTPUYHHX KiT B €JICKTPUUHUX
cXemax.

25. MapkyBaHHS TEpMiHAJIIB €JIEKTPUYHUX arapaTiB Ta CYMDKHUX TTPHIIAIIB.

26. KomnbopoBe KoayBaHHS Ta MapKyBaHHS B €JICKTPUYHUX araparax, KOMIUICKTHUX MPUCTPOSIX Ta
CYMDKHHX MpUJIaaax.

27. 3anoOiKHUKY JUISl 3aXUCTY MEPEX HU3bKOI HAIPyTH.

28. KomyrarriiiHi armapaTvi HU3bKO1 HAIPYTH 3 PyYHUM KEPYBaHHSM.

29. Binmukadi HU3bKOI HAIPYTH IPOMHUCIOBOTO MPU3HAUYEHHS.

30. Bigmmukadgi a1 3aXUCTY BiJl HAACTPYMIB Yy TOOYTOBUX Ta aHAJIOTTYHHUX €JIEKTPOYCTaHOBKAX.

31. Bigmukaui HU3bKO1 HaIIPyTH, KEPOBaHi Pi3HUIIEBUMU CTPYMaMHU.

32. KonTtakTopu Ta myckadi JJis €JIeKTpoOoOIaHaHHS B MEpekKaxX HU3bKUX HAIPYT.

33. AmnapaTu K kepyBaHHs. PI3HOBUIM Ta XapaKTEPUCTHKH.

34. EnextpomarHitHi pese. PI3HOBHIM Ta XapaKTEPUCTHKH.

35. IIpomucnosi 3’eaHyBadi Ta 3’ €AHYBaJIbHI IPUCTPOI.

36. Bumwukaui Ta 3’€aHyBadi MOOYTOBOTO 3aCTOCYBaHHSI.

37. Bigmukaui JUIsi MEpeX cepeiHiX Hampyr. MacisHi, MajJoMacisiHi, ellera3oBi Ta BaKyyMHi
BIJIMHUKAaUi.

38. Po3’ennyBadi Ta mepemMuKaui y3eMJICHHS I MEPEX CEPeaHIX HaMpyT.

39. 3anoOiKHUKHU VIS 3aXUCTY MEPEXK CEPEeHIX HAMPYT.

40. Bumukaui-po3’eaHyBaui Ta KoMOiHaIi1 i3 3aro0KHUKaMHU U1 MEpPEX
CEpEelIHIX HaIpYT.

41. KonTakTopu /Ui eJeKTpooOIaJHaHHS B MEpEXKax cepeIHiX HaIpyT.
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42. Bigmukaui qisi Mepek BHCOKHMX Hampyr. MacisHi, MajJoMaclisHi, TOBITpsHI, €Jera3oBi Ta
BaKyyMHI BIJIMHKaYi.

43. Po3’ennyBadi Ta mepeMHUKadi y3eMJICHHS ISl MEPEK BUCOKHX HaIPyT.

44. PosnogmineHi mpuctpoi Hu3bKoi Hanpyru. [loOymoBa po3MOAUIBHUX — MPUCTPOIB IS
EJICKTPOINPUIMAaYIB PI3HUX KaTETOPii.

45. PoznoainbHI MPUCTPOT CepelHbOi HAPYTH B pajliajibHUX Ta KUTBIIEBUX MEPEKax.

46. Enera3oBi po3moauibHI IPUCTPOI TSI MEPEK CEPEAHIX HAMPYT.

47. PosnoninbHi mpucTpoi Bucokoi Hampyru. Cucrema aox mmH. KomyramiitHi momymi s
CHCTEMH JIBOX IIIVH.

48. BHCOKOBOJBTHI €JIera3oBi KOMYTaliiHI MOAYyJl [UIs TiOpHUIHUX pPO3MOIIIBHUX IPHCTPOIB
30BHIIIHHOTO BCTAHOBJICHHS.

49. BHCOKOBOJIBTHI €J1€ra30Bi KOMyTAIlii{HiI MPUCTPOT BHYTPILIHHOTO BCTAHOBIICHHS.

50. Tpancopmaropu CTpyMy Uil PO3MOAUIBHHX TMPUCTPOIB HU3BKOI, CEpeAHBOI Ta BHCOKOI
HaTpyTH.

51. TpancdopmaTtopu HaIpyTH I PO3MOAUIBHUX MPUCTPOIB CEPEAHBOT Ta BUCOKOT HAIIPYTH.

52. Iunu Ta cucreMu 30ipHUX IUHO MPOBOIIB AJIS MEPEK HU3BKOI HAIIPYTH.

53. MoHTakH1 MPOBOAM Ta KaOeJIi.

54. CamonecHi i3omboBasi nposoau (CIIT).

55. Cucrtemu NopsIKyBaHHS KaOemiB.

5. PYXOMMM CKJAJ ETEKTPOTPAHCIIOPTY
OcHoBHI xapaktepuctuku enekrpopyxomoro ckiany (E-PC). E-PC nocriitHoro ctpymy
puanumu aii E-PC.
Knacudikamis E-PC.
Mexaniuni yactuau E-PC Ta ix B3aeMoist 3 €eKTpUYHUMHU YaCTUHAMMU.
CrpymonpuiiMadi pyXxoMOTO CKIIay.
EnextpuyHi anapartu 3aXUcCTy Bij IepeHANPYT KOHTAKTHOI MEpexi.
Tsrosi aeurynu E-PC. BuMmorn, KOHCTPYKITis B3a€MO/Is 3 €JEKTPOOOIaTHAHHSIM.
E-PC nocriiiHoro crpymy.
CxeMmu CHIIOBOTO €eKTPO0OIaHAHHS.
0. EneMeHTH TATOBOTO €NEKTPOIPUBOY.
11. Cucremu kepyBaHHSs.
12. E-PC 3minHOTO CTpyMY.
13. Tarosi tpanchopmatopu E-PC. OcHOBHI XapaKTepHUCTHKH, YJIAIITYBaHHS, BHMOTH Ta
B3a€MO/IiS 3 €JIEKTPOOOTaTHAHHSM.
14. E-PC 3MminHOrO cTpymMy. CXemMH CHJIOBOTO eleKTpooOnagHaHHsA. EleMeHTH TAToBOTO
€IIEKTPOTIPUBO/LY.
15. Cuctemu enektpuanoro ranpbmyBaHHs E-PC ta lioro obmagnanHs

e S AT ol o b

6. OCHOBHU EJIEKTPUYHOI TATH

1. TlocraHoBka 3amadi 1o KEpyeMOMY pyci moiza.

2. Pexumu pyxy noizgaa.

3. OcHOBHI 3aj1a4i TATOBHX PO3PaXYHKIB.

4. OcHOBHE piBHSHHS PyXy I0i3/a.

5.  OCHOBHHUH 3aKOH TATH.

6. Cwim nirodi Ha MOTAT.

7. OGeprarouiii MOMEHT TATOBUX JIBUTYHIB, BHYTPIIlIHI Ta 30BHIIIHI CHJIN.
8. MexaHi3M YTBOPEHHSI CHJIA TATH 1 TOCTYIIOBOTO PYXY IMOi3/a.

9. XapaKTepHCTUKHU CIETHUX CHII pu TAru. CHITK B3aeEMOIIT Kosieca Ta peiKU y MICTi KOHTAKTY.
10. 3axomu mo ModIMIIEeHHI0 crenuux BiaactuBocrei E-PC.

11. Tsarosi xapakrepuctuku E-PC.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
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Oco0IMBOCTI TATOBUX BIACTHBOCTEH €IEKTPOBO3IB.

Cuna T4 enekTpoBo3a 10 34EIICHHIO.

EnexTpomexaHiuHi XapaKTEPUCTUKU TATOBUX €JIEKTPOIBUTYHIB.
EnexTpomexaHiuHi XapaKTEepPUCTUKH €IEKTPOBO3IB.
OCHOBHI MOHATTSA Ta KJIacu]ikallis CHI Onopy pyxy noizza.
Ocuosuuii omip pyxy E-PC.

Honartkogiit omip pyxy E-PC.

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

Mexani3m cTBopeHHs rainbmMoBoi cria E-PC.

lNanpmoBa cuia npu il ralbMOBUX KOJIOJIOK.

MeTtoauka po3paxyHKy raibMOBHX 3ajau.

TeopeTruHi OCHOBU METO/IIB PO3PaXyHKY pyXy Moi3/a.
KoM’ roTepHi po3paxyHKH pyXy IMOI3/iB.

EneprernuHi BUTpaTH Ha pyX MOI3AiB. MeTOIUKHU po3paxyHKy BUTpat enekrpoeHeprii E-PC.

7. TATOBI MIJICTAHIIII TA KOHTAKTHI MEPEXI

CtpyKTypHa cxema TAroBOi MiJCTaHIlli mocTiitHoTO CTpyM™mYy ( 3,3 kB)
CrpyKTypHa cxema OIOpPHOI TATOBOI MiJCTAHIIIT 3MIHHOTO CTPYMY
Enementu cxemu enektpuunux 3'eqHanb PY- 10 kB

EneMenTu cxemu enekTpu4Hux 3'eaHanb PY- 25 kB

Enementu cxemu enexktpuunux 3'eqHanb PY- 110 kB

BucokoBoNBTHI BUMHKaYi

MacnsHi BUMHKadi

BakyymHi BUMukaui

Bumukaui nmocriiiHoro ctpymy (puHIUI raciaasg ayru). [IpuHImmoBa cxema.

. Po3'eqnyBaui
. KoHCTpyKTHBHE BUKOHAHHS TATOBOI MiJCTaHIli mocTiitHOTO cTpy™MYy 3,3 KB
. Tpancdopmatop ctpymy

Tpancdopmaropu Hanpyru

. Po3paxyHOK cTpyMiB K.3.

. Bubip xomyTariiftHoi armapatypu

. HoBi Tumu TsiroBHX miAcTaHIil ( MOAYJIBHI , TEPECYBHI )
. IIpuzHadeHHs 1 yMOBH poOOTH KOHTAKTHOI MEpexi

. Bumoru, 110 npea'sBastoThCs 10 KOHTAKTHOT MEepexi

[IpoBonu 1 TpocH , 3aCTOCOBaHI B KOHTAKTHINA MEpexki

. DikcaTopy KOHTAKTHUX MiBICOK

. [ligTpumyrodi nmpuctpoi

. Jlerani ¥ cTpyHM JUIst KpITUIEHHS POBOAIB KOHTAKTHOI Mi/IBICKH
. Kimacudikarriss mpocTux KOHTAaKTHHX TiJIBICOK

. AHKepyBaHHSM IPOBOJIIB

25.

Knacudikaris

KOHTaKTHUX ITiJIBICOK (3a CTOCOOOM TiABIIITYBaHHS)

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

Krnacudikarrist TJaHIIFOrOBUX KOHTAKTHHUX IT1/IBICOK (32 CIIOCOOOM HATSITY )
BusnaueHHs po3paxyHKOBUX HABAHTAXKEHb, 110 JIIFOTh HA APOTH
Po3paxyHOK BiJIbHO IMiABIIEHUX MTPOBOIIB

BuBenenHs piBHSIHHS IPOBUCAHHS THYYKOT HUTKH

PiBHSIHHS TOBXWHU TIPOBEICHHSI B TIPOJILOTI

PiBHAHHS cTaHy IPOBOIY

Cnioco6u BUpIIICHHS PIBHSHHS CTaHY

Bubip BUXiiHOTO pexuMy

48
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8. MOJAEJIIOBAHHSA EJIEKTPOMEXAHIYHUX CUCTEM.

1.
2.

3aranpHi IPUHIMIIN MOJIETIOBAHHS €IEKTPOMEXaHIUHUX CUCTEM
MopentoBaHHS ~ €ICKTPOMEXaHIYHOI  CHCTEMH TEPETBOPEHHS  €Heprii  JIHIHHOTO

MepeTBOproBava eHeprii

3.

MopemoBaHHSl  €EKTPOMEXaHIYHOT CHUCTEMH TIEPETBOPCHHS €HEprii IepeTBoproBavya

SHeprii 3 ypaXyBaHHSM BIXpPOBUX CTPYMIB

4.

=0 o oW

eHeprii

OJI.

29.
30.
31.

3arangbHi MPUHIUIH €IEKTPOMArHiTHOT aHAJIOT11

MonenoBaHHS TATOBHUX €JIEKTPOIBUTYHIB.

[TpuHIMN y3araabHEHO1 €JIEKTPUYHOT MAIIMHU

VY3arajgpbHeHa MaTeMaTHYHa MOJIENb TATOBOTO JBUTYHA IOCTIHHOTO CTPyMY

VY3aranpHeHa MaTeMaTUYHA MOJEINIb ACHHXPOHHOTO TSATOBOT'O JBUTYHA

V3arajgpHeHa MaTeMaTHYHa MOZCIIb CHHXPOHHOTI'O TATOBOI'O JIBUT'YHA

Metoau MoJentoBaHHS €IEeKTPOMArHiTHOTO MOJIs €JIEKTPOMEXaHIYHUX MEepeTBOPIOBAYiB

. MeTtoa MargiTHOro xKoJa

MeTo/ CKIHYeHHHX €JIIEMEHTIB
[IpuHIIMIII MOIETFOBAaHHS HAITIBITPOBIJHUKOBOTO MIEPETBOPIOBAYIB €HEPTil
MonenoBaHHs HaIiBIIPOBITHUKOBUX €JIEMEHTIB

. MopentoBaHHs HaMiBIIPOBIAHUKOBHUX MIEPETBOPIOBAYIB HAIIPYTH.

MopenoBaHHs HaIiBIIPOBITHUKOBOTO MEPETBOPIOBAYA YACTOTH

. MopentoBaHHS HaMiBIPOBIAHUKOBUX MPUCTPOIB TATOBUX ITiACTAHIIII

MojenoBaHHs €1EMEHTIB MEXAHIYHOI CUCTEMHU.
3aranbHi MPUHIAIIHA MOJIEITIOBAHHS MEXaHIYHUX CUCTEM
MonenoBaHHS eKina)kKHOI YaCTUHH JIOKOMOTUBY

. MopnentoBaHHS TATOBOTO MPUBOAY PYXOMOTO CKIIaJy.

OCHOBHI PUMYIIEHHS MPHU JTOCITIHKEHH] €JIEKTPUUYHUX MAIIUH.

. IlpencraBieHHs 3MIHHUX BEJTUYMH y3arajbHEHUMH MPOCTOPOBUMHU BEKTOPAMH.

MeTto nepeTBOpEeHHS KOOpAUHAT.

. MaremaTtuuHi MOJIE)Ti ACHHXPOHHUX MAIIIUH Y PI3HUX CUCTEMaX KOOPIANHAT.

MareMaTtruHa MOJEIIb y3arajlbHEHOI €JICKTPUYHOI MAIIUHU.

. PiBHsHHS Hanpyr Ta cTpyMiB TpaHchopmMarTopa.
. MarematnuHa Monenb ABO()Aa3HOrO aCHHXPOHHOIO JABHIYHA MPU KOJIOBOMY MarHiTHOMY

MareMaTryHa MOJEIIb KOHIEHCATOPHOTO ACUHXPOHHOT'O IBUT'YHA.
MaremaTnuHa MOZieIb OAHO(PA3HOTO ACUHXPOHHOT'O IBUTYHA.
MopenoBaHHSI aCHHXPOHHUX MAlIMH 3 ypaXyBaHHSIM BHXPOBUX CTPYMiB Ta HaCHUYCHHS

MAargiTHOI CUCTEMU.

32.

33

34.

35

Judepenuiini piBHIHHSA CHHXPOHHOT MalllMHU y (a30Biil cucTeMi KOOpAUHAT.
Busnauenns napameTpiB 0OMOTKH CTaTopa CHHXPOHHOI MAIIMHU.
MaremaTHyHa MO/I€Ib CHHXPOHHOI MAIlIMHU B CUCTEM1 KOOpAMHAT dq.
MareMaTtnyHe MOICITIOBAHHS MAIIIUH IMOCTIHHOTO CTPYMY

9. TEXHOJIOI'TA EJIEKTPOMAIIUMHOBY 1YBAHHSI.

1.
2.

3aranbHi TUTAHHS TEXHOJIOTII eIeKTPOMAIINHOOY TyBaHHSI.
OCHOBHI TIOHATTSI TEXHOJIOTII enekTpoMamHoOyAyBaHHs. Tunu BupoOHUIITB. CTpyKTYpa

eJIEKTPOMAIIMHOOY/[IBHOTO BUPOOHHUIITBA.

3.

4
5.
6.
7

Ocnogni nonoxxenns €CKJI. Ocnoni nonoxxennst €CT/l. basyBanus netanei. [Ipumycku.
BupoOHHUIITBO €NEKTPUYHUX MAITUH

Marepianu, siKi BAKOPUCTOBYIOTHCS B €JICKTPOMAIIMHOOYTyBaHHI.

3aranpHi BiIOMOCTI PO OTPUMAHHS 3aTOTiBOK.

Mexaniuna o0poOka geranmeii. OOpoOka BamiB. OOpoOka OCTOBIB, KOPIMYCIB,

MM IIUITHAKOBUX IIIHTIB.
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8. Texnomoris Ta 00JaTHAHHS JUTS IITAMITYBaHHS.

9. BuroroBieHHsS KOJIEKTOPIB Ta KOHTAaKTHUX KUIEIb. BUTOTOBIEHHS KOJIEKTOPHO-IIITKOBOTO
amapary.

10. BuroroBiieHHS MOMIOCHUX KOTYIIOK. BUTOTOBJIEHHS CTATOPHUX KOTYILOK.

11. CxnaganHs Ta BUIPOOYBaHHS €IEKTPUYHUX MAIIIHH.

12. BUpOOHUIITBO PyXOMOTO CKJIaay.

13. CxnagaibHe BHPOOHHMIITBO MAarHITHUX CHCTEM Ta SKOPIB MAaIllMH IMOCTIHHOTO CTPYMY 1
CTaTOpiB Ta POTOPIB MAIIUH 3MIHHOTO CTPYMY.

14. CxnagaHHS €IEKTPUYHUX MAIKMH. 3arajbHi BiJIOMOCTI PO BUMIPOOYBaHHS.

15. BupoOHUITBO €NEKTPUYHUX arapariB

16. Oco6JMBOCTI TEXHOJIOTIT BUTOTOBJICHHS €JIEKTPUYHUX arapariB Ta TpaHC(HOpMaTOopiB.

17. 3aranbHi BigoMocTi mpo BupoOHUNTBO E-PC.

18. 3arambHi BIZIOMOCTI TPO BUPOOHMIITBO OCHOBHUX BY3JIIB MEXaHIYHOI YaCTHHH
eJIEKTPOPYXOMOT'O CKIIATYy.

19. 3aranbHi BiIOMOCTI Ta OCHOBHI €Tany BUPOOHHUIITBA €JIEKTPOPYXOMOTO CKIIaTy.

20. OCHOBHI €JIEeMEHTH IITAMITIB.

21. CxnamgaHHs TEXHOJOTIYHOTO MPOIECY INTAMITyBaHHS JIMCTIB OCEpIbh CTaTopa 1 poTopa
ACHHXPOHHOTO JIBUTYHA.

22. Cxrnaga"Hs TEXHOJIOTIYHOTO MPOIECY 31 CKIIAJaHHS 1 CKPITUICHHS OCepAb 3 CETMEHTIB.

23. CkiajgaHHs TEXHOJOTIYHOTO MPOIIECy 31 CKJIAaHHS 1 CKPIMJICHHS 0Cep/Ib MOIOCIB.

24. CknagaHHs TEXHOJOTIYHOrO TMpOIecy IITaMIyBaHHS KOJEKTOPHUX IUIaCTHH Ta
130JIALIHHUX TPOKJIAZOK ABUTYHA TOCTIHHOTO CTpyMY

25. TexHOJIOTis 3araJIbHOTO CKJIaJIaHHSI KOJIEKTOPA.

26. TexHOJIOTis BATOTOBJICHHS KOJIEKTOPIB Ha IJIacTMAci.

27. TexHOJOorlsl BUTOTOBJIEHHS KOHTAKTHUX KUIEIb.

28. BuroToBIiieHHs 1 yKJIaJaHHS OOMOTOK 3 KPYTJIOTO MPOBOJLY.

29. BurortoBieHHs 1 yKJIaJaHHS OOMOTOK 3 MPSIMOKYTHOTO IMPOBOAY B SKOPI KOJEKTOPHUX
MaIlIHH.

30. BurotoBneHHs 1 ykJIagaHHs MAO0JIOHHUX Ta CTPHYKHEBUX BUCOKOBOJIBTHUX OOMOTOK.

31. BuroroBneHHs i yKJIaJaHHS CTPH)KHEBUX OOMOTOK POTOPiB aCHHXPOHHHX JIBUTYHIB.

32. CknamaHHs TEXHOJOTIYHOTO MPOIECY BUTOTOBJICHHS 0OMOTOK ITOJTFOCIB.

33. CxiaaHHs TEXHOJIOTIYHOTO TMPOIECY BUTOTOBIEHHS KOPOTKO3aMKHEHHUX OOMOTOK
pOTOpIB.

34. TexHOMOTisl BY3JI0BOTO Ta 3arajbHOT0 CKIAJaHHS €JICKTPUYHUX MAIITUH.

35. CknamaHHs TEXHOJOTIYHOTO MPOIecy OamaHCyBaHHS POTOpa ACHHXPOHHOTO JIBUTYHA.

36. Metoau noonepamiifHOro KOHTPOJIIO EIEKTPUYHUX MAIIHH.

10. EJEKTPUYHI MAIIINHA
[Tpusnauenns 1 OymoBa TpancopmaTopiB, 3arajibHi BiJOMOCTI PO HHX.
[TpuHIun 11ii 1 OCHOBHI BEJIMYHMHY, 110 XapaKTEPU3YIOTh poOOTy TpaHchopMaTopa.
PiBHsiHHS HanpyT B 0OMOTKax TpaHcdopmaropa.
Pipastaast MPC 1 ctpymiB 0OMOTOK TpaHchopmaropa.
Bekropna nmiarpama tpancdopmaropa.
Enepreruuna niarpama tpanchopmatopa i iforo KK/I.
3BeneHuit TpanchopMaTop: BUSHAYCHHS, HCOOX1HICTh 3BEICHHS, YMOBHU 3BEACHHS.
Cxema 3amimieHHs Tpancopmaropa i Gi3MUHHIA CeHC ii elIeMEeHTIB.
Buznauenns mapamerpiB TpaHncpopMaropa 1 HOro cXeMu 3aMillleHHs 3a JTaHUMH JOCIITy
HEPOOOYOTo XOIy.
10. BusnaueHHs mapameTpiB TpaHchopmaropa 1 HOro CXemMH 3aMillleHHS 3a JaHUMHU JOCHITY
KOPOTKOTO 3aMUKaHHS.
11. Pexxum HaBaHTa)XXeHHS 1 po0OUl XapaKTEPUCTUKH TpaHchopmaTopa.
12. 3mina Hanpyru Tpancopmaropa Ta Horo 30BHIIIHS XapaKTePUCTUKA.

WO TANRE WD =
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13. Pospaxynkosa xapakrepuctuka KKJ[ Tpancdopmaropa.

14. Bynosa TpudazHux TpaHnchopMaTopiB i CXeMH 3'e€THAHHS IXHIX 0OMOTOK.

15. TlonsarTts npo rpynu 3'eAHAHL OOMOTOK TPaHC(HOPMATOPIB.

16. BynoBa MalvHU MOCTIMHOTO CTPYMY 1 IPU3HAYEHHS €JIEMEHTIB 1i KOHCTPYKIIi.

17. Orpumanns EPC B 0OMOTIII SIKOpSI MAIlIMHKU MIOCTIHHOTO CTPYMY.

18. OTpuMaHHs eNeKTPOMArHiTHOIO MOMEHTY MAIMHH MTOCTIHHOTO CTPYMY.

19. T'eneparopHuii pexuM poOOTH MAaIIMHU MOCTIMHOIO CTpPyMy, €JEeKTpUYHA cXema
3aMIIIECHHs, PIBHSHHS HAIIPYT Ta 00epTaJIbHUX MOMEHTIB.

20. JIBuryHHUHN peXuM poOOTH MAIIMHU MOCTIMHOTO CTPYyMY, €ICKTPUYHA CXEeMa 3aMilIeHHS,
PIBHSHHS HAaNpyT Ta 00epTaTbHUX MOMEHTIB.

21. IloryxHnocri, Brpatu notyxHocTi 1 KKJ[ MamuH mocTiitHOTO CTpyM™mYy.

22. Cnocobu 30yKeHHSI MalllMHU TOCTIHHOTO CTPYMY, YMOBHI IIO3HAYECHHS.

23. XapaKTepHUCTHUKH T€HEepaTopa MOCTIHHOTO CTPYMY 3 HE3AIC)KHUM 30Yy/KECHHSIM.

24. YMoBH camM030yJKEHHSI TeHepaTopa MOCTIHHOTO CTPyMy 3 IMapajielIbHUM 30YIKSHHAM 1
HOro XapakTEPUCTUKH.

25. TIpobnemu mycKy 1 cmocoOH MycKy JABUT'YHIB IOCTIHHOTO CTPyMY.

26. EnextpomexaHiuHa XapaKTEPUCTUKA JBUTYHIB MTOCTIHHOTO CTPyMY.

27. MexaHiyHa XapaKTepUCTUKA JBUTYHIB MOCTIHHOTO CTPYMY.

28. MoMeHTHa XapaKTEepPUCTHKA JBUTYHIB TIOCTIHHOTO CTPyMYy.

29. Po6oui xapaKTEepUCTHKH JBUTYHIB MOCTIHHOTO CTPYMY.

30. Cnoci®6 perymtoBaHHS YacTOTH OOEpTaHHS JBUTYHIB TIOCTIHHOTO CTPyMy MIISXOM
BBEJICHHS PEOCTaTa JI0 Koja SKOPSL.

31. Cnoci®6 perymoBaHHS YacTOTH OOEPTaHHS JBUTYHIB TIOCTIHHOTO CTPyMy MIISXOM
3MIHIOBaHHS TiBEICHOT HAPYTH.

32. Cnoci®6 perymoBaHHS YacTOTH OOEPTaHHS JBUTYHIB IOCTIHHOTO CTPyMy MIISXOM
3MIHIOBAHHS TOKY 30Y/IXKEHHS.

33. CnocoOu raJibMyBaHHS JBUTYHIB IMIOCTIHHOTO CTPYMY.

34. KoucTpykiis i mpuHIMN 1ii Tprupa3HUX aCHHXPOHHUX JIBUTYHIB.

35. PiBHsaHHS Hanpyr Tpuda3HUX aCHHXPOHHUX JIBUTYHIB.

36. PiBusaag MPC i cTpymiB Tpua3HuX aCHHXPOHHUX JIBUTYHIB.

37. Cxema 3aMilieHHs TpU(Da3HUX ACHHXPOHHHUX JIBUTYHIB.

38. TloTyxHOCTI Ta BTpaTy NOTYXHOCTI B TpHU(Pa3HUX aCUHXPOHHUX JIBUTYHIB.

39. MexaHiyHa XapaKTepUCTUKAa aCHHXPOHHOT'O IBUTYHA.

40. Ilpouec mycKy aCHHXPOHHOT'O JABUT'YHA, TPOOJIEMH Ta CIIOCOOH ITYCKY.

41. PoOoui xapakTepuCTUKH TpU(a3HUX aCHHXPOHHUX JIBUTYHIB.

42. PerymioBaHHS YacTOTH OOEpPTaHHS AaCHHXPOHHOTO JBUTYHAa BBEICHHSM JIOJAaTKOBOTO
OTIOpY /10 KOJIa pOTOopa.

43. PerymioBaHHS 4YacTOTH OOEpTaHHS ACHHXPOHHOI'O IBUTYHA 3MIHIOBAHHSM IiJBENEHOI
HaIpyru.

44. PerymioBaHHS YacTOTH O0OepTaHHS AaCHHXPOHHOTO JIBUTYHAa 3MIHOIO KUIBKOCTI map
TOJIIOCIB.

45. PerymioBaHHS 4YacTOTH OOEpTaHHS AaCHMHXPOHHOTO JBHMIyHA 3MiHIOBAHHSAM YacTOTH
TT1JIBEJICHOT HAIIPYTH.

46. CnocoOu ranbMyBaHHS aCHHXPOHHHX JIBUTYHIB.

47. KoHCTpyKIIis 1 IPUHIUN i1 CAHXPOHHUX MAIIIFH.

48. PiBHSHHS Hampyr Ta BEKTOpPHA Jliarpama HesIBHOIIOJIFOCHOTO CHHXPOHHOT'O TeHepaTopa.

49. PiBHSHHS HampyT Ta BEKTOpHA JliarpaMa SIBHOIOJIIOCHOTO CHHXPOHHOT'O I'eHEepaTopa.

50. XapakTepucTruka HepoOOUOro X0y CHHXPOHHOT'O IreHepaTopa.

51. XapaktepucTuka KOpOTKOTO 3aMUKaHHS CHHXPOHHOI'O TeHepaTopa.

52. TlotyxHocrti, BTpat notyxHocti i KKJ/[ cuaxponHO1 MammHu.

53. EnextpomarHiTHHI MOMEHT CHHXPOHHOT MAlllMHH 1 PIBHSHHS MOMEHTIB B PI3HUX PEXUMaAX
poboTu.



52

54. PoGoTa CHHXpOHHOTO T€HepaTopa NP aBTOHOMHOMY HAaBaHTA)KCHHI.

55. TIpoGiemu mycky Ta criocoOH MycKy CHHXPOHHOT'O JIBUTYHA.

56. PiBHsAHHS HampyT 1 BEKTOPHA JllarpaMa CHHXPOHHOTO JBUTYHA.

57. MexaHniyHa Ta poO0Yi XapaKTepUCTUKN CHHXPOHHOTO JIBUTYHA.

58. CnocoOu peryiroBaHHs 4acTOTH OOepTaHHS.

59. CnocoOu ranbMyBaHHSI CHHXPOHHHX JIBUTYHIB.

60. OnHomapoBi Ta JBOIIAPOBI OOMOTKH MallliH 3MIHHOTO CTPyMY.

61. OO6MOTKH 3 TPOOOBOIO KUTBKICTIO Ma3iB Ha MOIIOC Ta (azy.

62. OOMOTKHM SIKOPSI MAIIIMH IMOCTIHHOTO CTPYMY.

63. 3piBasuibHI 3’€qHanHs [ Ta Il poay 0OMOTOK SIKOpS MAILIMH MOCTIHHOTO CTPYMY.

64. EPC oOMOTKM cTaropa MamiMHU 3MIHHOTO CTPyMy: TapMOHIMHHMH CKJIaJ PO3MOAUTY
marHiTHOI iHaykuii, EPC mnposinnuka, EPC cekuii, ckopoueHHs kpoky, EPC cekuiiiHol rpymu,
posnozaineras ooMotku, EPC ¢a3znoi 00MoTKH.

65. Tperi rapmoniitai EPC Ta kpathi TppoM. 3y61ieBi rapmoniiini EPC, ckic mas3is.

66. MPC oOMOTKH cTaTtopa €JIeKTPUYHUX MAIlMH 3MIHHOTO CTpyMy: yMoBH aHaiizy, MPC
3ocepemxkenoi oomotku, MPC posnoainenoi ¢aznoi oomorku, MPC nBomapoBoi 0OMOTKH.

67. T'omoBHI IHAYKTHBHI OMOPH PO3MOIIICHUX OOMOTOK MAaIlIMH 3MIHHOTO CTpyMy. [HIYKTUBHI
OIIOPH PO3CISTHHSI PO3MOAITICHUX OOMOTOK MAIlIMH 3MiHHOTO CTPYMY.

68. MarHiTHUI pO3paxyHOK €JICKTPUIHUX MAIIIWH.

69. MarHiTHuil po3paxyHOK TpaHcopmaropa.

70. Peaxiist sKOpsl HEIBHOIOJIFOCHOT CHHXPOHHOI MAIlIMHH.

71. Peakiiist sKopsi SIBHOIOJIOCHOT CHHXPOHHOT MAIIMHU.

72. 3acTtocyBaHHSI BEKTOPHHX JlarpaM JJIsl aHAJi3y YCTaJICHUX PEKHUMIB CHHXPOHHHUX MAIllWH:
niarpama IloThe, niarpama bronnens, neperBopena aiarpama EPC.

73. Peaxiist SKOpsi MaIIMHKU MOCTIMHOTO CTPpyMy. 3acoOu GOpOTHOM 3 peakIliero sIKOps.

74. Komyrtallist Ml MOCTIHHOTO CTPYMY.

75. TlapanenpbHa poOoTa TpaHCHOPMATOPIB: YMOBU MIAKIIOYCHHS, BHUITAJKH HEBHUKOHAHHS
YMOB.

76. TlapanenpbHa poOOTa CHHXPOHHOTO TEHEpaTopa 3 Mepekero Oe3KIHEYHOI MOTYXKHOCTI:
YMOBU MIJKITIOUEHHs, TMOPSAIOK CHHXPOHI3allii, pPErylTioBaHHA aKTUBHOI TOTYXHOCTi, KyTOBI
XapaKTePUCTHUKH.

77. IlapanenbHa po0OOTa CHHXPOHHOTO TIeHepaTopa 3 Mepexero Oe3KiHEYHOI MOTYKHOCTI:
peryJroBaHHS PEaKTUBHOI MOTYKHOCTI, U-110/110H1 XapaKTepUCTUKH.

78. CratuyHa Ta AWHAMIYHA CTIMKICTh CHHXPOHHHMX T'€HEPATOpiB MpH HapaieibHii poOoTi 3
MepeKer0 0€3KIHEUHOT MOTY>KHOCTI.

79. Komyrtalis MaligH MOCTIHHOTO CTPYMY: IPUYMHHU ICKPiHHSA, OCHOBHE PIBHSHHS KOMYTAaLlii.

80. Kiacuuyna Teopis komyTaii (KOMyTallis OMoOpoM), piBHSHHA KomyTtalii omopom, EPC
KOMYTYIOUO{ CeKIIii.

81. 3acoOu moiMIIeHHs] KOMYTaIlii.

11. KOHCTPYIOBAHHS EJIEKTPUYHUX MAIIUH

1. Kiacudikamis eneKTpUYHHX MAIIWH [0 3O0BHIIIHIX (akTopax, $Ki BHU3HAYAIOTH il
KOHCTPYKITIIO.

2. Krnacudikaris CHCTEM BEHTHIIALIT €ICKTPUIHUX MAIIHH.

3. (CxeMu BEHTHJIAII] €JICKTPUYHUX MAITHH.

4. BwusHaueHHs BIUIMBY Ha KOHCTPYKLIIO €JIEKTPUYHHX MAILIMH CTYIEHS 3aXHCTY, CIOCO0y il
OXOJIO/IPKEHHS Ta MOHTaXYy.

5. Kunacudixkarist Ta KOHCTPYKI[isl CTAHUH PI3HUX THITIB.

6. IlpusnaueHHs 1 knacudikaiis KOPHYCIB EIEKTPUYHMX MAIIUH 3MIHHOTO CTPyMYy.
KoHcTpykiiis HEpo3'€eMHUX KOPITYCIB.

7. KoHCTpyKIlis po3'€eMHUX KOPIYCIB.

8. KoHncrpykiist ocep/is i3 30BHIMIHIM giameTpom 10 990 mm.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Konctpykitis ocepast 13 30BHIIIHIM giameTpoM mmoHaa 990 M.
KoHcTpykuis ocepisi TOJIOBHOTO TIOJIOCA MAIIMH TMOCTIHHOTO CTPyMYy.
KoHcTpyKIlist ocepist 10AaTKOBOTO MOJTIOCA MAIIMH TOCTIHHOTO CTPyMY.
KoHcTpyKIlis MOJII0CiB CHHXPOHHOT MAITUHHU.

Buay ta KOHCTPYKITist KOPIYCY POTOpa CHHXPOHHUX MAIIIVH.
[Ipu3HadeHHs 1 TUITK TOJIOCHUX OOMOTOK MAIIIMH TOCTIHHOTO CTPyMY.
KoHcTpykitist 0OMOTOK, 110 BUTOTOBJISIIOTH 3 130JIb0BAHOTO TTPOBO/TY.
KoHcTpyKiliss 0OMOTOK, 110 BUTOTOBJISIOTH 3 TOJIO1 MiTHOT ITUHU (CMYTH).
KoHcTpykitist komMneHcariiHoi 0OMOTKH MaIlIMH IMOCTIHHOTO CTPYMY.
KoHcTpyKItist i JITUITHUKOBHX IIHTIB.

[Tpu3HadeHHs, TUIH 1 KOHCTPYKIIisl 3aMKOBHX ITOBEPXOHb («3aMKiB»).
PosramryBanHs 1 CKJ1a/l BUBITHOTO MPUCTPOIO.

KoHcTpykKitist ocTOBY TpaBepcH 1 criocoOu ii KpiruieHHs.

KoHcTpyKiis NIITKOBUX OpakeTiB (MajbIIiB).

Tumnu 1 KOHCTPYKITISA UIITKOTPUMAYiB.

Ban, nmpusHaueHHs 1 BAMOTH, IO MPE IBISIOTHCS.

Konctpykitist ocepasi poTopa 13 30BHIIIHIM JiaMeTpoMm 110 990 mm.
Konctpykuis ocepzist poTopa i3 30BHIIIHIM AlaMeTpoM moHax 990 mm.
KoHcTpykitiss 0OMOTKOTpUMAUiB 1 HATUCKHUX (JIaHITIB.

KoHcTpyKItis Kopmyca aiis ocepasi poTopa.

[TimmmumHUKY KOYeHHS, KOHCTPYKIIIS 1 Kiacuikartis.

[TiqmmmmHrKY KOB3aHHS, KOHCTPYKIIiS 1 Kitacudikarris.

KoHCTpyKIliE  CTOAKOBUX MIIIMIMIMHUKOBUX BYy3JiB. CuHcTeMH 3Ma3Ku

T IIIUITHUKIB.

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

12.

1.

AW

KoHcTpyKIlist 0HOIIapOBUX Ta JBOIIAPOBUX OOMOTOK CTATOpA.
KpimienHs 1000BUX 4aCTMH OOMOTKHU CTaTopa.
KoHcTpykitist 1 THITH OOMOTKH SIKOPSI MallTiH MOCTIHHOTO CTPyMY.

Konctpykuis 71060BUX YaCTUH OOMOTKH SIKOPSI.

Buam 1 KOHCTpyKITisi KOPOTKO3aMKHEHOI OOMOTKH pOTOpA.
Koncrpykuis ¢aznoi 0OMOTKH poTopa.

Cnioco6m ykI1aJlaHHs MMPOBITHUKIB B MIPSMOKYTHI TIa3H OCEPIsl SIKOPSI.
KpirmuieHHst 0OMOTKH SIKOpsI B 11a30Biil Ta JIOOOBUX YaCTHHAX.
KoHcTpyKIlist TOPIIEBOTO KOJIEKTOPA.

KoHcTpyKIlist apoyHOT0 KOJIEKTOpA.
Konektop 3 6aHTOKHUMH KIJTBISIMH.
KonekTop 3 miracTMacoBUM KOPITYCOM.

. KoHTakTHI K161 HA IUIACTMACI.

KoHTakTHI KUTBIM HA MiKaHI30BaHIN BTYJIII.
KoHTakTH1 KUIBIIS Ha 31pIli 3 OOJITOBUM KPITUICHHSIM.
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CTOSKOBHUX

KoHTakTHI KiJbIs 3 KpiTUIeHHsAM Ha rBUHTaX. Tema 23. Konekropa Ha rutactmaci.

Kiacudikarrist Ta KOHCTPYKIIisi KOJIEKTOPIB HA IJIACTMAC.
KoHcTpyK1lisi 0CbOBOTO BEHTHIIATOPA.

KoHcTpykitis pagiaibHOTO BEHTUIISATOPA.

Konctpykuis Bar 6aaHCyBaHHS Ta CIIOCOOH 1X pO3MilIEHHS.

TEIUIOBI, TITAPABJIYHI TA AEPOJIUMHAMIYHI ITPOLHECH B
EJIEKTPUYHUX MAIINHAX

EnemenrtapHa cTpyKTypa 1 TiJIpaBiivyHi €JIeMEHTH MOTOKY.
PiBHSIHHSI HEpO3PUBHOCTI.

Pexumu nepebiry piguH.

Hudepennianbae piBHIHHS TIEpeOIry piuHU.

PiBHsaHHS BepHysui ans i1eanbHOT Ta peanbHOl piAUHU.
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['iapaBniuHi onopu TEPTS Ta MICIIEBI OMIOPH.

PesynpTytounii rigpaBimiuyHuii omip.

Cknamanas exBiBaieHTHUX rigpaBimiyaux cxeMm (EI'C) enexkTpuyHuX MaiivH.
IleperBopenns ta cupomienss EI'C.

JI>xepena TETUIOBUUICHHS B €JIEKTPUYHIM MaIllnHI.

CriocoOu 0XO0JIOIKEHHS eNEKTPUIHUX MAIIUH.

VYerpiit kKona mUpKyIsIii 1 crocoou mepeMileHHsI 0XO0JI0HOTO CepeIOBHIIA.

. BGSHOCGPGI[He OXOJIOKCHHA aKTUBHUX YaCTUH CIICKTPUYHUX MAIlIUH.

1 BeHTUIALIMHTN pO3paxyHOK €EKTPUYHUX MAaIlIiH.
OcHOBHI MpoliecH nepenayi TErIOTH.
3akoH TermtonpoBigHocTi Dyp'e.

. KoedimienTy TemnonposiiHOCTI.

. HMudepenuianbae piBHSHHS TEIUIONPOBITHOCTI.

. OCHOBH pO3paxyHKy TeMIEpaTypPHUX IIOJIB.

. Temnnogi omopwu.

. OCHOBHI pIBHSHHSI KOHBEKTUBHOTO ITPOIIECY.

. 3acTocyBaHHS Teopii MOAIOHOCTI 10 pO3paxyHKY TEIUIOBIAAa4l KOHBEKIIIETO.
. Kpurepiiini piBHSIHHSA Ipy BUMYIICHIN 1 TPUPOIHINA KOHBEKIIIT.

OcHOBHI 33/1a41 TEIJIOBOTO PO3PAXYHKY €IEKTPUYHOI MALTUHHU.

. OCHOBHI METO/IU TETJIOBOTO PO3PAXYHKY €JIEKTPHUUHOI MAIIUHHU.

Metop ekBiBaieHTHHX TemnoBux cxeM. (ETC).

. Merton KiHLIEBUX €IEMEHTIB.
. TerutoBi po3paxyHKH €JIEKTPHYHUX MAIIUH MPU CTAIlIOHAPHHUX TEIUIOBUX PEKHUMaX.
. Hecramionapuuii HarpiB B CTaHJAPTHUX PEKUMAX POOOTH ENEKTPUYHUX MAIIHH

13 EKCIVIYATAIISA TA PEMOHT EJIEKTPUYHUX MAIIINUH;

1
2
3
4
5.
6.
7
8
9.
1

0.

MoHTaX eNeKTPUYHUX MAIIMH 1 TpaHcPOopMaTopiB.

Oprani3ariist TEXHIYHOTO 0OCITYyrOBYBaHHSI €JIEKTPUYHUX MAIIIKH.

Buny i npuurHM 3HOIIEHHS eNEKTPUYHUX MaliH. HecripaBHOCTI €1eKTPHYHUX MAIlIUH.
Bubip 3axucTy eneKTpuuHUX MaIlnH.

[TporHo3yBaHHS TEXHIYHOTO CTaHY €EKTPUYHUX MAIINH.

Knacudixariist peMOHTIB.

MexaHIYHUN PEMOHT 1 PEMOHT OOMOTOK €JIEKTPHYHHUX MAITUH.

Opranizariist peMOHTY TpaHc(opmMaTopiB.

PeMOHT aKTHBHUX 9aCTHH TpaHC(HOPMATOPIB.

MonepHizallisi eNeKTpUYHUX MALIHH

BUITPOBYBAHHSA TA JIAT'HOCTHUKA EJIEKTPUYHUX MAIIIUH

1.
2.

Knacudikarris BunipoOyBaHb €IEKTPUYHUX MAIIMH 1 TpaHC(HOPMATOPIB.
Metoau BUMIpIOBaHHS MOMEHTIB, IIO OOEpTalOTh, 4aCTOT OOEpTaHHA 1 KOB3aHHS IPH

BUINPOOYBAHHIX €IEKTPUYHUX MAIIHH.

3.
4.

0 CTPyMY.

5
6.
7.
8
9.
1

0.

Busnauenns Brpat i KKJI mpu BunpoOyBaHHAX €IEeKTPUYHUX MAIIMH 1 TpaHc(HOpMaTopiB.
BunpoOyBaHHs mpu MiABUIIEHIN 9acTOTI 00EepTaHHS 1 KOPOTKOYACHOMY IEPEBAHTAKEHHI

BunpoOyBanHs Ha HarpiBaHHS.

BumMiproBanHs onopy 0OMOTOK 1 i30siwii. BunpoOyBaHHS eneKTpUYHOI MIITHOCTI 130JI51i1.
[Tporpama npuitManabHO-3/1aBaJIbHUX BUNPOOYBaHb ACHHXPOHHUX MAIINH.

[Tporpama npuiiMaibHO-31aBAIBHUX BUITPOOYBAaHb CHHXPOHHUX MAIlIUH.

[Tporpama npuitMaabHO-3/1aBATbHUX BUIIPOOYBaHb MAIINH ITOCTIHOTO CTPyMY.
[Tporpama npuiiMabHO-3/1aBAILHUX BUIIPOOYBaHb TpaHCc(HOpMaTOPIB.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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60-63

3a10B1J1b
HO

— 3HaHHS OCHOBHHX
(pyHIaMeHTAIBLHHUX M0JI0KEeHb
marepiainy,

— BMIHHS PO3B’SI3yBaTH
HalmpocTimn NpakTHYHi 3a1a4i

— HE3HAHHS OKPeMMX
(HeMPUHUMIIOBUX) MUTAHb
3 MaTepiaiy;

— HEBMIHHS MOCJIiI0BHO i
apryMeHTOBaHO
BHCJIOBITIOBATH YMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI ITOJIOKCHHS ITPH
O3B’ si3aHHI MPAKTHYHUX
3agau

35-59

FX

Hesanosi
JIBHO

— HE3HAHHS OCHOBHUX
dyHpameHTATBLHUX
M0JI0’KeHb HABYAJILHOTO
Marepiany;

— iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i

1-34
(ma
KoMmicii

)

Hes3anosi
JIBHO

— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHU
HaBYAJIBHOTO MaTepiaiy;

— ICTOTHI MOMWIKH Y
BIJITOBIAAX HA 3aIIUTAHHS;
— HE3HAHHS OCHOBHMX
byHIaMEeHTaTBHUX
IIOJIOXKEHb;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3a1a4

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBarneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Tpotoxosn Ne 8 Bix 19 6epesns 2019 p.

['onoBa BueHoi pagu E iHCTHTYTY

TomameBcbkuit P.C.
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EnexkTponpuBoa, MexaTpoHika Ta po00TOTEeXHIKA

AHOTAILIA

Mertoro (paxoBoro BuUnpoOyBaHHs aOITYpIEHTIB AJIs y4acTi B KOHKYpPCI IIOJO0 3apaxyBaHHS
Ha HaBYaHHSA JUIsl OTPUMAHHS OCBITHBO-KBaTi(iKaHHOTO piBHSA «Marictp» 3a cremiani3aiissMua

141.09 «EnexkrpomexaHiuHi CHCTEMH aBTOMaTH3alil Ta enekTpornpuBoa» Tta 141.10 «MexarpoHika Ta
pOOOTOTEXHIKa» € 3’siICyBaHHS pIBHS CHCTEMaru3alii Ta Yy3arajJbHEHHS TEOPETUYHHMX 3HaHb Ta
IMPAKTUYHHUX HABHUKIB CAMOCTINHOI pOOOTHM Al pO3B’sA3aHHS KOHKPETHHX 3aBAaHb Yy Tally3six
MalMHOOYAyBaHHS, KOHCTPYIOBaHHS, BUPDOOHUIITBA Ta EKCIUTyaTalii 1 pEeMOHTY TiaHOMHO-
TPAHCHOPTHUX MAIIIKH.

Marictp moBuHeH OyTH  MIATOTOBICHMM  JUIsI OpraHi3aliiiHOi, KOHCTPYKTOPCBKOI Ta
BUPOOHNYOI pOOOTH B Tally31 MalTMHOOY/TyBaHHS Ta BUKOHYBATH MpodeciitHy poOOTy BiAMOBIAHO 10
Knacudikaropa npodeciit JIK 003-2010:

12 — KepiBHUKY MIATPHEMCTB, YCTAaHOB Ta OpraHi3arlii;

1222 — kepiBHUKY BUPOOHUYMX MIAPO3/LITIB Y IIPOMHCIIOBOCTI;

2143 — npodecioHanu B ramy3i eeKTPOTEXHIKH;

2143.1 — HayKoBI CITIBPOOITHHKU;

2145.2 — npocpecionanu 3 MexaHi3arlii Ta aBTOMaTH3allii BAPOOHNYMX MPOIIECIB;
2310.2 — BuKIIaAa4 BUILOTO HABYATIBHOIO 32Ky,

2320 — Bukiagay mpodeciiitHoro HaB4aIbHO-BUXOBHOTO 3aKJIA]TY.

Marictp Moxe 3aliMaTH TIEpPBHUHHI TOCAAW: MEXaHIK, MahcTep MIIbHUIl, 1HXEHED,
1HXXEHEeP-KOHCTPYKTOP, 1H)XEHEeP-TEeXHOJIOT, MOJIOIITU N HayKOBUM CIIBPOOITHHK,
BUKJIa/1a4(aCUCTEHT).

ITig yac WiATOTOBKM 10 BUIIPOOYBaHHS HEOOXITHO 3BEPHYTH yBary Ha Te, IO aliTypieHT
MTOBUHEH:

3namu: eranu Ta rpadiku BUKOHAHHS POOIT, Y3rO/DKYBATH iX 3 KEPIBHHIITBOM, 3aMOBHUKOM Ta
CTIIBBUKOHABIIIMHU. 3a0e31euyBaT TEXHIUHE Ta METOAWYHE KEPIBHULITBO HAPSIMKAMH TIPOSKTYBAHHS.

BuKoOHYBaTH TEXHIKO-€KOHOMIYHE OOTPYHTYBAaHHS 3aCTOCYBAHHS €JIEKTPOMEXaHIYHUX CUCTEM
aBTOMATHU3AIlll Ta SJICKTPONPUBOAY JJIsSI PI3HUX BapiaHTIB.

Bubupatn edexkTuBHI KpuTepii ONTHMAIBHOTO PO3BUTKY EJIEKTPOMEXaHIYHUX CHCTEM
aBTOMAaTH3allii Ta eIEeKTPOIPUBOTY, IX ONTUMI3aIliiiHi, OLIIHOYHI, T2 ONTUMI3aII{HO-OIL[IHOYHI MOJIEI.

BukoHyBaTH OIIIHKY CTPYKTYPH 1 BEJIMYMH MOTY>KHOCTEH €IEKTPONPHUBOAIB MPOMHUCIOBUX Ta
IHITUX CIIOYKMBAYiB 1 BUOIP ONTUMAJIBHUX MICIb iX PO3MIIIEHHS HA OCHOBI Cy4YaCHHUX MaTeMaTUYHUX

METOIB MOJIEIIOBAHHS
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Bumimu: BUKOHYBaTH TEXHIUHI PO3paxyHKH YCIX PIBHIB CKJIQJHOCTI i3 3actocyBanHsMm [IEOM, y
TOMY YHCIIi €JIEKTPOMEXaHIYHUX CHCTEM aBTOMATHU3allii Ta eNIEKTPOIPUBOY.

AHani3zyBaTH peXUMU POOOTH €IEKTPOMEXAaHIYHUX CHCTEM aBTOMATH3allii Ta eJIEKTPONPUBOAY Ta
BH3HAYATH IIISIXU 1X BAOCKOHAJICHHSI.

Po3paxoByBaTH 3ycWIIs, MIBHAKOCTI, MOMEHTH, IOTY)KHOCTI Ta BHOUpATH CHJIOBI €JIEMEHTH
eJIEKTPOMEXAHIYHHUX CUCTEM aBTOMATH3AIlil Ta eNIEKTPOIPUBO/LY.

BukoHyBaTH po3paxyHKH JHIHHUX Ta HETIHIMHHUX EJIEeMEHTIB EJEeKTPUYHUX Ta MAarHiTHHUX KUl
EIIEKTPOMEXaHIYHUX CUCTEM aBTOMATH3AIlil Ta eNIEKTPOIPUBO/LY.

Po3paxoByBaT mapameTpu, M0 XapaKTepU3YIOTh CTaTHYHI 1 JWHAMIYHI  BJIACTHBOCTI
eJIEKTPOMEXAHIYHUX CUCTEM aBTOMATH3AaIlil Ta eNEKTPONPUBOIY Ta iX EJIEMEHTIB.

3acTocoByBaTH Ha MPAKTUIll IHKEHEPHI CIIOCOOM 3a0e3MmeueHHs] CTAaTHYHOI Ta JMHAMIYHOI CTIHKOCTI
€JIEMEHTIB €JIEKTPOMEXaHIYHUX CHCTEM aBTOMAaTH3allii Ta ejaekTponpuBoay. Opranizailisi BCTYITHOTO
BUNPOOOBYBAHHS ~ 3MIMCHIOETHCA  BIANMOBIAHO g0 [lomokeHHS Tmpo mNpuiMaabHy KOMICIIO

HarioHanbHOT0 TEXHIYHOTO YHIBEPCUTETY «XapKiBCHbKHUH MOMITEXHIYHUN IHCTUTYT .

3MICT TPOI'PAMUA
EnexkTponpuBo ¢ MIKpOnpoumecCOPHUM KepyBaHHAM
[Ipenmer, 1ini i 3aBnaHHs QUCHMILTIHE EjnekTponpuBoa 3 MIKpOIIPOIIECOPHUM KEPYBaHHSIM;
2. leranpHa kinacudikaiis W XapaKTePUCTUKU CYYaCHHUX MIKPOIPOIIECOPHUX ENEKTPONPUBOIIB, iX
€JIEMEHTIB 1 3ac00iB aBTOMaTHU3aIlil; 3. AJTOPUTMHU KEPYBaHHS W PETYJIATOPH ISl TOOYI0BU KOHTYPIB
peryJioBaHHSI TEXHOJOTIYHUX TMapamMeTpiB (Ha 0a3i ImporpamMyBaJIbHUX JIOTIYHHX KOHTPOJIEPIB), a
TaKOXX BHYTPIIIHIX KOHTYPIB PETYIIOBAHHS MIKPOIPOILIECOPHUX €IIEKTPOIPHBO/IIB.
CyuacHi MeTOIHM KepyBaHHS
HeoOxinni Bimomocti mpo cyuyacHi meromu kepyBanHs EIIl; CuHTe3 cucteM YacTOTHO-
CTPYMOBOTO KepyBaHHS MIBUIKICTIO acuHXpoHHOTO EIl (ckamsipue kepyBanus AJl); @i3u4H1 OCHOBH i
PIBHSHHS y3arajibHEHOI €NeKTPUYHOI MamuHu. MarematnyHuii omuc Tpuda3HOro aCHHXPOHHOTO
nsuryna (AJl) y BekropHo-maTpuuHiii ¢opmi; CTpykTypHi (anroputmiuni) cxemu AJl B cuctemi
BiJUTIKY, OPIEHTOBAHOI MO BEKTOPY MOTOKO3YEIUIEHHSI POTOpa il BEKTOPY MOTOKO3YEIICHHSI CTaTopa;
Cunre3 cucremu mimnernoro kepyBanHs (CIIP) EIl 3miaHoro crpymy nHa 6aszi HITY-A/;
MarematnuHa MoOJENb 1 CTPYKTypHa cxema cuHxpoHHoro nsuryHa (CJl) y cucrtemi BiIIKY,
OpIEHTOBAHOI MO BEKTOPY IIOTOKO3YEIJICHHS poTOpa; AJNropuT™M cuHTe3y i crtpykrypa CIIP
mBuakocti CJ1 i3 HITY npu kepyBaHHI 110 BEKTOPY MOTOKO3YETIJICHHS CTaToOpa.
Enepropecypco3oepexeHHs1 3ac00aMu eJIEKTPONPUBOLY
Ponp enexTpomnpuBoga B PO3B'A3KY MTpoOJIeMH dHEpropecypcocOepexeHus sk (akTopa

KHUTTe3a0€3MeUeHHs JII0CTBA; EHEpreTHuHi BIACTUBOCTI eNEKTporpuBoAa; Bulip pamioHalIbHUX



59

peXUMIB POOOTHM M eKcIuTyaTarii TEXHOJOTIYHHUX YCTAaHOBOK 1 iX eJeKTponpuBomaiB; Buobip
palioHaJILHOTO THITY eJEKTpoIpHuBoja; EHepro3oepiraiwoyi cucteMu eneKkTponpuBona; PerymoBaHHS
SAKOCTI €NEeKTPOCHEprii CHJIIOBUMH  HAIiBIPOBIAHUKOBUMH II€PETBOPIOBAYAMH  IIPOMHCIIOBOTO
eNeKTPOIIPUBO/IA.
Indopmaniiini Texnosorii Ta npukaaani nakeru CAIIP

Crpykrypa Ta ¢pyHkuioHanbHi MoxuBocTi rpadiunux CAIIP Ha mpukiani makera mporpam
AutoCAD. 3acobu cTBOpeHHs Ta pelaryBaHHs TpadiuHUX MpHUMITUBIB. 3aco0u 3abe3nedyeHHs
TOYHOCTI KpeciieHb. Bukopucrtanus O10KkiB 1 arpuOyTiB. Bukopuctanus ctuiiB i ciioiB. OpuMaHHS
iHdopmartii o kpecneHHsx. 3acobu nedari. TproxBumipHa rpadika 3acoOM HACTPOWKH Ta aaamTarii

CAIIP. IIporpamyBanns Ha MoBax AutoLISP i VBA.

MEPEJIIK INTAHb
1. Ha3BiTh criocoOu perystoBaHHS IMIBHAKOCTI JBUTYHA MTOCTIHHOTO CTPyMY.
2. HakpecniTh MeXaHi4HI XapaKTePUCTUKU:
a) IBUT'YHA MTOCTIHHOTO CTPYMY MOCIIiZ0OBOTO 30yIKEHHS;
0) IBUT'YHA TIOCTIHHOTO CTPYMY HE3AJICKHOTO 30y KEHHS;
B) ACHHXPOHHOTO €JIEKTPOJIBUTYHA;
T') CHHXPOHHOTO €JIeKTPOABHUTYHA.
HapnaiiTe criiBBiTHOLICHHS AJISl MEXaHIUHUX XapaKTEPUCTHUK Ta X XapaKTEPUCTHK KPAIOK.
3. UuM BIAPI3HAETHCS BEKTOPHA BEJTMYMHA BiJl CKAISAPHOI?
4. HakpecniTh THPUCTOPHY cXeMy BUTpsMilsiua JlapioHoBa.

5. 3anumrite nepenatHy GYHKIIO HIKYE BKa3aHOT JJaHKH.

pT

6. SIkuM YMHOM MOXHa CTabiIi3yBaTH KOOPIAMHATH EJIEKTPOIIPUBOAY?

7. 1o Take eKBiBaJICHTYBAaHHSI HABAaHTA)KEHHS €JIEKTPOIPUBOAY? SIKi METOAM eKBiBAJICHTYBaHHS
BH 3HAETE 1 KOJIM SIKUW JOIIITEHO BUKOPUCTOBYBATH !

8. B uomy CyTHICTh MpUBEACHHS MEXaHIYHUX BEJIMYUH JI0 OJTHIET IIIBUIKOCTI.

9. 3anmuIIiTh OCHOBHHI 3aKOH PyXY €JIEKTPOIIPUBOY.

10. Ha3BiTh 03HaKH CTIHKOCTI €JIEKTPOMEXaHIYHOI CHCTEMH.
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11. o Take MIKpOMIPOIECOp i Ik YOTO BiH BUKOPUCTOBYETHCS ?
12. Sk CTBOPIOETHCS MaTEMaTHYHA MOJIETb EIEKTPONPUBOY B CTPYKTYpHIN (opmi?
13. CtBOpiTH MaTEMaTHYHY MOJIEIb B CTPYKTYPHIH (POPMI CUCTEMH «T'€HEPATOP-EICKTPOIBUTYH».
14. TlosicHITh CYTHICTD €TaITiB:
- ¢azidikaris;
- JjoriyHa 06poOka;
- nedazidikanis y dasiperymnsropi.
15. B yoMy nosisirae CHHTE3 HEMPOHHOT MEPEKI.
16. B yomy mossirae i A71st 40ro BUKOPUCTOBYETHCS METOl TCHETHYHUX aTOPUTMIB?
17. TTosICHITH CYyTHICTh KEPYBaHHS aCHHXPOHHHUM JIBUTYHOM 32 BEKTOPOM MarHiTHOTO ITOJISI.
18. loBenith, 4OMy MpHU peryarOBaHHI LIBHIKOCTI ACHMHXPOHHOTO €NEKTPOIPUBOAY HIKYE

HOMIHAJIBHOI TOTPIOHO 3MEHIITYBaTH HANIPYTy cTatopa?
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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60-63

3a10B1J1b
HO

— 3HaHHS OCHOBHHX
(pyHIaMeHTAIBLHHUX M0JI0KEeHb
marepiainy,

— BMIHHS PO3B’SI3yBaTH
HalmpocTimn NpakTHYHi 3a1a4i

— HE3HAHHS OKPeMMX
(HeMPUHUMIIOBUX) MUTAHb
3 MaTepiaiy;

— HEBMIHHS MOCJIiI0BHO i
apryMeHTOBaHO
BHCJIOBITIOBATH YMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI ITOJIOKCHHS ITPH
O3B’ si3aHHI MPAKTHYHUX
3agau

35-59

FX

Hesanosi
JIBHO

— HE3HAHHS OCHOBHUX
dyHpameHTATBLHUX
M0JI0’KeHb HABYAJILHOTO
Marepiany;

— iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i

1-34
(ma
KoMmicii

)

Hes3anosi
JIBHO

— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHU
HaBYAJIBHOTO MaTepiaiy;

— ICTOTHI MOMWIKH Y
BIJITOBIAAX HA 3aIIUTAHHS;
— HE3HAHHS OCHOBHMX
byHIaMEeHTaTBHUX
IIOJIOXKEHb;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3a1a4

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBarneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Tpotoxosn Ne 8 Bix 19 6epesns 2019 p.

['onoBa BueHoi pagu E iHCTHTYTY

TomameBcbkuit P.C.
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Enepreruka

AHOTAILIA

®daxoBe BUIMIPOOYBaHHS a0ITYpIEHTIB JUIs y4acTi B KOHKYPCI IIOAO 3apaxyBaHHs HAa HaBYAHHS
JUTSL OTPUMaHHS OCBITHBO-KBaJTi(DiKaIitHOTO piBHS «Marictp» 3a cnemianbHicTio 142 — «EHepreTnyne
MalMHOOYyBaHHS» Ha OCHOBI OCBITHbO—KBasi(ikauiiHoro piBHSI «bakamaBp» nepenbavae
3’sCyBaHHS PIBHS CUCTEMAaTH3allll Ta y3arallbHEHHsS TEOPETUYHHUX 3HaHb Ta MPAKTHYHUX HABHKIB
CaMOCTIHHOT poOOTH 7151 O3B’ sI3aHHSI KOHKPETHUX 3aBJIaHb y rajy3i 3HaHb «EnexkTpudHa iHXEHEpis».

AOiTypieHT mOBMHEH OyTH TIATOTOBICHUM JUIsl OpraHi3amiiHOi, KOHCTPYKTOPCHKOT,
TEXHOJIOTIYHOT po00TH, poOIT 3 eKCIUTyaTallii Ta peMOHTY B rajly3i, BUKOHYBaTH mpodeciiiHy podoTy
3rigHo JleprkaBHOTO mepeniky mpodeciii 3aTBepkeHoro moctaHoBoto KaGinery MinicTpiB Ykpainu
No 1117 Big 11 BepecHs 2007 p (i3 3MiHAMU Ta JOMOBHEHHSIMH), 3alMaTH TEPBUHHI TOCAAH 3T1THO
JOBITHUKA KBaTMQIKAIIHHUX XapaKTEPUCTHUK Tpodeciii MpaiiBHUKIB 3 ypaxyBaHHSIM BHMOT
[TonoxxeHHs TIPO CTyneHeBY Mpo(deciiiHO-TEeXHIYHY OCBITY, 3aTBEpKEHOro mocTaHoBoio KabiHnery
MinictpiB Ykpainu Bix 3 uepBHa 1999 p. N 956, Jlep:kaBHOro craHaapTy npodeciiiHO-TeXHIYHOT
OCBITH, 3aTBepKeHOro moctaHoBoro Kabinery MinictpiB Ykpainu Big 17 cepmas 2002 p. N 1135:
MaicTep, TEXHOJIOT YU KEPIBHUK IUIBHUIl, CTApIIUN JTaOOpaHT, TEXHIK, KOHCTPYKTOpP Ta IHXKEHEp Y
MiIPO3/IiIax MAITMHOOYAIBHUX ITiIIPUEMCTB.

MeTow BCTYNHUX BUIpPOOyBaHb € IEpeBipKa 3HAHb BCTYIHHMKIB, SKi BOHM OTpUMAald B
pe3yibTaTi BHUBYCHHS MUKy IUCIUILUIIH, TependadeHuX OCBITHHO-MPOQECIHHOI MporpaMaMu Ta
HaBYaJbHUMH IJIAHAMH OCBITHBO-KBaTi(iKAI[IHOTO piBHS OakajgaBpa, Ta HEOOXiqHOTO 6a30BOTO PiBHS
MITOTOBKY /10 HABYaHHS Ha APYromy piBHI crienianbHoCTi 142 - «EHepreTuyHe MammHOOy1yBaHHS».

Berynni  BunpoOyBanHA niepenbavaioTh BUOIPKOBY TIEpEeBipKYy 3HaHb 3 HOPMAaTHUBHHUX
JUCLUUIUTIH LUKy mnpodeciiHoi Ta MpakTHYHOI MiArOTOBKMU CTYJIEHTIB BIAMOBIZHO 10 0OpaHOi
CHeriaabHOCTI.

Oprani3aliisi BCTYITHOTO BUIPOOOBYBAaHHS 3MIIMCHIOETHCS BiamoBiaHO 10 IIpaBun mpuitomy 10

HartionanbHOTo TeXHIYHOTO YHiBepcuTeTy "XapKiBChbKHUIl MONITEXHIYHUNA IHCTUTYT".

3MICT ITPOI'PAMU
BerynHi BUnpoOyBaHHS OXOIUTIOIOTH NMUTAHHS JUCIHUILIIH OJIOKIB 3arajibHOi 1 mpodeciitHoi
MiArOTOBKM, a TaKOX OJIOKIB JUCHMIUIIH BiTbHOTO BHOOpPY — «EHeprorenepyrodi TexHousorii ta
ycTaHoBKH», «Komm'rorepHa iHXeHepiss TypOoMmamuH», «TemnoBi MpolecH B EHEPreTUYHOMY
obOnagHaHHI», «/[BUT'YHU BHYTPIIIHBOTO 3TOpsiHHS», «EKCIuTyaTarlis, miarHOCTyBaHHS Ta PEMOHT
JIB3»,  «Kpiorenna Tta xonomwibHa TexHIKa» HaBuaigbHOro Iany HTY «XIIl» miaroroBku

OakanaBpiB 3a crierianbHICTIO 142 - «EHepreTruHe MammMHOOYIyBaHHS».



ITEPEJIIK IIMTAHDb BCTYIIHOI'O BUITPObYBAHHAA

Eneprorenepyroui TexHoJIOTii Ta yCTAHOBKH
Xapakrtepuctuku RO> 1 f.

Po3paxyHKH 10 IpUBEICHUM XapaKTEPUCTHKAM HaJIHBa.
Koedimient HaymIKy noBiTpsi.

TexHiuHi Ta MpUBEICHI XapaKTEPUCTHKH MAIHBA.
TennoTexHIYHI XapaKTEPUCTHKH TaTNBA.

Mertoau BU3HAUYEHHS HA/UTHIIKY TTOBITPSL.

TemnoBuii 6ananc NpoIeciB TOPiHHS.

MarepianpHuii 6aaHC MPOIECIB TOPIHHS.

A S A L R A

Masythe rocnonapctso TEC.

H
e

l"azoperynsropui myaktu (I'PII) Ta yctanoBku (I'PY).

—
—

. Hi,Z[I‘OTOBKa najauBa A0 CIIAJIIOBAaHHA.

[S—
N~

XapaKTepUCTUKU TTUITY.

J—
W

. Knmacudikaris MmauHiB.

H
>

Po3mMenbHa Ta cymmibHa NPOIYKTUBHICTh MIIMHA.

[S—
W

. Knacudikamis Ta cxemu cucTeM MHIONPUTOTYBaHHS.

[S—
(@)

. IlizroroBKa majauB 10 CHATIOBAHHS Y KU TYOMY HIapi.

—
<

. Ta3udikamis TBEpANX Ta PIIKUX MMAJTUB.

—
o0

. Knmacudikariis nanpHUKIB.

—_
\O

. Konctpykiii MmazyTHUX (OpPCYyHOK.

)
e

Buxposi nansauky. Tunu Ta napameTpu.

[\
[e—

. Knacudikanis kotmnis.

[\
[\

. Cxnaz mpoAyKTiB 3TOPSIHHS MTaJINBa.

[\
98]

. EHTanbmis npoayKTiB 3ropsiHHS.

&
b

[ToBiTpsiHMIi OanmaHC KOTIA.

[\
9

. PiBHSHHS TemoBoro OanaHcy.

[\
(@)

. BTparu termotu y KoTmi.

[\
~

. KopucHo BuKopuCTaHe TEILIO.

[\
o0

. Knacudikauis TormouHux expaHis.

N
Nel

. Knacudikauis naponeperpiBHHKIB.

w
e

KommonoBka napormneperpiBHUKIB.

W
—

. MeToau perystoBaHHs TEMIEpaTypy NEPErpiToi napu.

w
N

Metoau niABUIIIEHHS KOPO31HHOI CTIMKOCTI MOBITPOMIirPiBHUKIB.
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33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Hwux4a terora 3ropstHHS.
OCHOBHI €IEMEHTH KOTJIa.
MapkyBaHHSI KOTJIB.

Oco06MBOCTI aTOMHOT €HEPTETUKH.
JKuTTeBUN UK ITaJIUBa.

[ToHATTS PO BIAKPUTHUH Ta 3aMKHEHHI MaTUBHUMN UK.

Oco6muBOCTI MaTUBa ISl PEAKTOPIB HA TEIJIOBUX HEHTPOHAX.

Oco6MBOCTI MajuBa JIsl pEaKTOPiB HA MIBHAKUX HEUTPOHAX.

[Ipu3HadeHHs TBEMIB.

Knacudikaris TBemniB.

KoHcTpykuiliHi BUKOHAHHS TBEJIIB.

[30Tomnu ypany.

[{inpHICT MaTUBA.

30arauenHs nanusa i3otorom U 235.
Koncrpyxkuiiini marepianu tBeniB Ta TB3.
Jlist BUPOMIHIOBAHHS Ha MaTepiaiu.
TexHoor11 BUTOTOBIIEHHS JUCTIEPCIHHOTO TAIMBa Ta TBEIIB.
Cranii mpoektyBanHs TBeniB Ta TB3.
Kpurepii npoekryBanns tBeniB ta TB3.
Bunpo6yBanns tBeniB Ta TB3.
TpancnopryBanus TBeiniB Ta TB3.
InenTudikarmis TBenis Ta TB3.

VYnakyBanHs TBeniB Ta TB3.

IlepeBaru aTOMHOI €HEPreTUKH.

[Tpunnumnosi cxemu BupoOHunTBa napu Ha AEC.
[IpuHnMMIOBa cXeMa IEPHOTO PeaKTopa.
KoedirienTu BiATBOpEeHHS i PO3ZMHOKEHHS.
Po3paxyHok eHeprii 3B'13Ky HYKJIOHIB B S/pI.
Martepianu siiepHOTO peakTopa.

Bumoru 1o marepianiB s1epHOTO peakTopa.
XapaKTepUCTUKU PIIKUX TEIUIOHOCITB.
XapaKTepUCTUKU T'a30M0JiIOHUX TEIUIOHOCITB.
Knacudikarist peaktopis.

OCHOBHI THUITH €HEPTETHYHHUX PEAKTOPIB.

[TpuHIIMTIOBAa KOHCTPYKLisl BOJIO-BOJISIHUX.

65



66

68. IlpuniunoBa cxemara3o-rpad)uTOBUX PEaKTOPIB.
69. KoHCTpyKIlist BAXKKOBOAHUX PEaKTOPiB.

70. KoHcTpykKIlisi peakTOpiB Ha MIBUIKUX HEHTPOHAX.
71. KoHCTpyKIIisl piIKOTTAIMBHUX PEAKTOPIB.

72. EHeproBuUICHHs B aKTHBHIHM 30H1 peaKTopa.

73. EneproBuilieHHS B KOPILYCi peakTopa.

74. 3anuiikoBe eHEPrOBUALICHHS.

75. Tunwu i 0cOOTUBOCTI KHIUITYUX PEAKTOPIB.

Komn'torepHa in:keHepisi TypooMamuH. TenuioBi npouecu B eHepreTHIHOMY 00J1aJHAHHI
PiBHSAHHS eHeprii AMs MOTOKY PiAMHU NPU HASIBHOCTI €HEprooOMiHy 3 HaBKOJIMIIIHIM CEPEIOBHUILEM.
PiBusinas Beprymm 115 i1€anbHOT HECTHCIIUBOL PIUHU.

PiBHSHHS IMIYJIBCY 7151 TOTOKY PiUHHU.

PiBHsHHS bepHysui ans i1eanbHOT CTUCIUBOT PIMHU.
PiBasiHHS [TOTOHIO 171 IOTOKY Tas3y.

Buznauenns koedirieHTa TEIIOBiA1a4i.

[Tepenaua Temmotu TertonpoBiAHICTIO. 3aK0oH Dyp’e.

e A T e

I'pannyni ymMoBH TernooOMiHy 1-ro — 4-ro pony.

9. Kputepii noaibnocTi nporecis Temnoobminy. Ix dizuunuii 3micr.

10. IIpupoaHa ¥ 3MyIieHa KOHBEKITIS (BU3HAYCHHS TEPMIiHIB).

11. IlepemiunTty i 3amMcaTH OCHOBHI PIBHSHHS JUIsI CTUCIIMBOI PiUHU.

12. IlepemiunT OCHOBHI BTpATH MPH TeUli B PENIITKAX 1 MOSICHUTH MEXaHI3M 1X yTBOPEHHS.

13. Oco01MBOCTI HAA3BYKOBOT T€Uil B pelIiTKaX.

14. Busnauutu BinHocHi jonatkoBi KKJI aktuBHOro # peaktuBHOro crymness (p=0,5) 1 3icTaBuTH ix
3aNeXHICTh Bij BigHomeHHs mBuakocteil U/Cy.

15. Ilpyu4rHU 3MiHHA TApaMETPiB MOTOKY B3/IOBXK PaJiiyCcy TYpOIHHOTO CTYIICHSI.

16. IpocTi uukmu IITY i ['TY.

17. llpuuunn Ta cnocobu ycknaguennsa mukiiB [ITY 1 I'TY. Ilpuknan ckiagHOTO UUKITY Ta MPUHIIMIT
ioro po6oTH.

18. Huxmm IITY 1 ['TY 3 pereneparti€to TeIIOTH.

19. lpunuun po3paxyHky cxemu IITY 1 I'TY Ha HOMIHATBHUIA PEKUM pOOOTH

20. OcHoBHi ocobauBocTi podotu 1ukimiB ['TY Ha 3MIHHUX peKUMaXx.

21. Po3paxyHok 0araTocTyIiHYacToi ra30Boi TypOiHM METOIOM 00’ €MHOT BUTpATH.

22. KOHCTpYKTUBHHI Ta MOBIPOYHHI PO3paXyHKH PEKYIEPAaTUBHOTO TEINIOOOMIHHOTO amapary.

23. Tunu Term100OMiHHUX anapaTiB.



24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
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KoHCTpyKTHBHI 0COOJIMBOCTI 3MINTyBAIPHUX TETNIOOOMIHHHMX amaparis.

KoHCcTpykTHBHI 0COOIMBOCTI peKyNepaTuBHUX TEINIOOOMIHHUX amnapaTiB.

KoHcTpykTHBHI 0COOIMBOCTI pereHepaTUBHUX TEIJI000MIHHUX araparis.

[IpssMoTOYHA Ta MPOTUTOYHA CXEMH PYXY TEIUIOHOCIIB Ta iX €()eKTUBHICTD.

Brpartu THCKy TENI0HOCITB B TEIIIOOOMIHHOMY ariapari.

[epeniunTH i 3amMcaTé OCHOBHI PIBHSHHS PYXYy CTHUCIUBOI PiAWHU.

[lepeniunTi OCHOBHI BTpaTH MPH Teuii B PEIIITKAX 1 MOSICHUTH MEXaHi3M iX YTBOPEHHSI.
Oco6MBOCTI HAA3BYKOBOI TeUii B penriTKax.

Busznauntn BimnocHuit nonatkoBuii KK/ aktuBHOTrO 1 peaktuBHOro crynens (p=0,5) i 3icTaBUTH
ix 3anexHicth Big U/Cy.

[TpuyrHM 3MiHK TapaMeTPiB MOTOKY B3AOBXK pajiiyCy TYpOiHHOTO CTYICHS.

JABUryHU BHYTPIIIHBOTO 3ropsaHHsa. Excruryaraunisi, 1iarHOCTYBAHHSI Ta PEMOHT IBUTYHIB

e A e B

10.
1.
12.
13.
14.

15.

16.

17.
18.

BHYTPIlIHHOI'0 3rOPSIHHSA

. Icropis 3apomxeHHs mapoBux MaiuH. [lepiri mpoMucioBi mapoBi MalMHU. Y HiBEpcalbHa IapoBa

MamuHa J[keiiMca YarTa.
[Tepmi koucTpykii JIB3. JIurynu Jlenyapa, Hukomnaca Otto, Pynonsda Juzens.
Knacudikaris J/IB3 3a iX OCHOBHUMH MTOKa3HUKAMH.
Po6oui 1uknu asotakTHuX JIB3.
Po6oui nuknmm gotupbroxTakTHux J1B3.
Oco0IMBOCTI BUKOPUCTAHHS HA/TYBY IBUTYHIB.
[Toxa3HUKM i XapaKTEPUCTUKH JIBUTYHIB.
[TanuBa, MOTOPHI Maciia Ta OXOJOKYIOU1 PiTUHU.
OcHoBHi MexaHi3mu /B3, iX KOHCTpyKIIisl.
OcnogHi cuctemu /B3, 0cO0MMBOCTI 1X KOHCTPYKIIIi.
I"a30Bi TypOinu. PeakTuBHI 1BUTYHHU.
JIBUT'YHU HETpaJUiHHUX KOHCTPYKILi.
OCHOBHI HaINPSIMKH PO3BUTKY JIBUT'YHIB, SIK JDKEpPEJ €Heprii.
TepmonuHamivHi mapaMeTpy CTaHy (EKCUEHCUBHI Ta IHTCHCUBHI). PIBHOBa)XXHHI Ta
HEPIBHOBAKHUM CTaH CUCTEMH. TepMOIMHAMIYHI MPOIECH.
[TpuHIIMT HE3BOPOTHOCTI B aaiabaTHii cucreMi. EMnipuyHa ta metpuuHa entporis. [Tpuniun
ICHYBaHHS €HTpOII.
TennoeMKicTh Ta3iB. 3aJIeKHICTh TEIUIOEMKOCTI BiI TEMITIEPATypH, CIIOCOOY T1IBOAY TEIIOTH.
3akoHU 1eanbHUX ra3iB. TepMiuHi piBHSIHHS CTaHY 1/1€aJbHOTO Ta3y.

[Nepimii 3aK0H TEPMOAMHAMIKH.



19.
20.
21.
22.
23.
24.
25.
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Jpyruii 3aKOH TEPMOMHAMIKH.

Tpertiii 3aK0H TEPMOAMHAMIKH.

OcHoBHI TepMOAMHaMIYHI ITporiecu. PoOoTa, TernoTa, BHYTPILIHS €HEpris, eHTaNIbIIis.

Tunu nukmie JIB3. [Tutoma po6oTa razis B nukmi. KK/ nukiy.

[Tpu3HaueHHs, CTPYKTypa Ta BAKOPHCTAHHS ONEepaliiHIX CHCTEM.

[TonsarTs daiiny, moHATTA (aitnoBoi cucremu. PizuyHa i JI0TriYHa CTPYKTYypa (HailioBoi cuctemu.

[Tpu3HaYeHHS Ta MOXKIIMBOCTI BUKOPUCTAHHS CUCTEM ITporpamyBaHHs. CHCTEMH MTPOrpaMyBaHHS

B IHJKCHEPHIN JISITEHOCTI.

26.

AnroputmiuHa MoBa. OcoOIUBOCTI PO3POOKH anropuTMiB. Bumoru 10 3aco0iB allrOpUTMIYHHUX

MOB.

27.
28.
29.
30.

OCHOBHI OIepaTopy MOB MPOTPAMyBAHHSI.
Oco6mrBOCTI OpraHi3alii UKIiB.
Bukopucranus migmporpam.

MepesxeBi komn toTepHi TexHoorii. Tunu mepex. bynosa mepexx. OOMiH iHpOpMaLIieo B

MepeKax.

31.

bazoBe mporpamHe 3a0e3nedeHHs] aBTOMAaTU30BaHUX CUCTEM, IPU3HAYCHHS Ta KiIacUpiKaIis.

Kpiorenna ta xo101u/1bHa TexXHika

A S S R e

[S—
=

11

OxapakTepu3yBaTi OCHOBHI JiarpaMu reTeporeHHux OiHapHUX cyMimnel. JlaT ix mpu3HaueHHs
OxapakTepHu3yBaTH X0JI0I0YTBOPIOIOYI ITPOIIECH.

HpocentoBaHHs

AniabaTtHe po3mmpeHHs rasy. Jlerannep Buxiorm.

Tpy6Oka Panka-Ximnma.

Pounpb [neansHUX HUKITIB 1 TPOLIECIB Y aHATI31.

Knacudikarrist Xom01uapHUX 1 KPIOTEHHUX YCTAHOBOK 1 IIUKJIIB

Peanbui mukm. Brpatu, eeKTUBHICTh peaqbHUX ITUKITIB.

[ukau napoBUX KOMIpeciifHuX xonoauibHuX MamuH Hukia XM 3 apocentoBaHHSM XJIaAareHTy

. [IprunHm epexoy 10 6ararocTymiHYaToro CTUCHEHHs. BITMB 6araTocTynmiH4acToro CTUCHEHHS

1 ApOCeNIOBaHHS Ha HE3BOPOTHI BTPATH B ITUKJI1

. Iluka kackagHO1 XOJ0AMIBLHOT MaIlIMHU.
12.
13.
14.

Teopernunuii mporec MapoekeKTOPHOI XonoAmIbHOI MamuHu ObmacTs 3actrocyBanHs [IEXM
OcHoBHi OHATTA pekTu(ikanii 6iHapHOI cymimm AHani3 npouecy pekrudikanii B Ix miarpami
Meron IloHmona BU3HAUYCHHSI yncia Tapulok pektudikamiiaoi komonu Meton Mak-Keba 1 Tine

BH3HAYCHHS YUCJIA TAPIJIOK peKTU(DIKAIIHHOT KOJIOHH
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16.
17.
18.
19.

20.
21.

22.
23.

24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
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CxeMu Ta IpUHIUT Aii aOCOPOIIHOT X0M0AuIbHOT MaHK. ["padiuyHuil po3paxyHOK
HANMPOCTIIIOT CXeMH MaIIMHU

Bunu aBToMartu3aiii X0I0AUIFHUX MAIINH Ta yCTaHOBOK.

[Tpuctpoi i 3acobu aBTOMaTH3aIliT XOJOAUILHUX Ta KPIOTEHHUX YCTAHOBOK

[Mpunany a1 aBTOMaTUYHOTO KOHTPOJIS TUCKY Ta PO3PiIKEHHS.

Metoau BuMiproBaHHs Temiiepatypu. OcoOIMBOCTI BUKOPUCTAHHS TEPMOMETPIB B XOJIOMIBHUX
Ta KPIOT€HHUX CHCTEMaXx.

[Ipunaam perymoBaHHs 1 CUTHaTI3allii piBHS.

[TepeTBOproBayi BOJIOTOCTI B CHCTEMaxX aBTOMATH3AIll1 XOJIOIUILHUX YCTAHOBOK. BumiproBaui
BOJIOT'OCTI.

ABTOMaTH3aIIsl KOMIIPECOPHUX XOJIOAUIBHUX MAIIHH.

Cucremu perytoBaHHs MPOAYKTUBHOCTI KOMITPECOPIB 32 IOMOMOTOI0 PETYIISATOPIB MPSMOI Ta
HETPsIMOi Aii.

Tepmoperymrorodi BEHTHIII, pejie TEMIIEPATypH, pelie 1 peryssiTOpH TUCKY, €JIeKTPOMarHiTHI
BEHTUII.

CuctemMu aBTOMaTHYHOTO YIIPABIIiHHS ITapaMeTpaMy MalluX XOJIOAWIBHUX MaliuH. TeMnepaTypHi
Ta IMyCKO3aXHUCHI perie.

Bunu i napametpu immynbcHuX cursanis. Criocoor BUMIpIOBaHHS TapaMeTpiB IMITyIIbCa.
®opmyroui aniiord. Judepeniowdi Ta iIHTerpyodi NpUCTpPOi.

EnextponHi ko4l Ta 0OMexyBadi.

IMnynbcHI miacwIIOBUYI.

MynbTHBIOpaTOpPH 1 TEHEPATOPH IMITYJILCIB

IMmynbcHI mpuTagu Ha IHTETpaTbHUX OMEpaIiHUX MiJCHITIOBAaYaXx.

MynbpTHBIOpaTOp Ha ONepaniifHOMY IiICHIIIOBaYl

Anrebpa soriku. CuctemMu paxyBaHHs. B3aeMO3B'SI30K CHCTEM paxyBaHHS.

OcHOBHI JIOT1YHI omeparlii, iX pearizailis Ha 1107aX, TPAaH3UCTOPax Ta iIHTErpaJbHUX MIKpOCXeMax.
Bunu ta mapamerpu joriunux mikpocxeM. [lapamerpu joriunux mikpocxem TTJII, KMIH i
E3JI Tumis.

Buan ¢yskiionansHuX npuctpoiB. KomOiHaIiiiHI Ta OCIII0BHICTHI MPUCTPOI.

SkicHa 1 KiTbKICHA XapaKTepUCTHKA BUMIPIOBAaHUX BeTMYWH. CHCTEMH OJTUHUIIb.

3aco0u BuMiproBaHb. HopMOBaHiI METPOJIOTIYHI XapaKTEPUCTHKH 3aC001B BUMIPIOBaHb.
[Toxubku BUMiproBaHb Ta iX BUAU. MeTposioriyHa HaAiiHICTh 3aC001B BUMIPIOBaHHS.

Meroau 3MeHIIeHHS TOXUOKH BUMiproBaHb. CTabiizaiis pe:kuMiB BUMiptoBaHb. HaziliHicTh
TEXHIYHUX CUCTEM Ta METOIM 11 OL[IHKH.

ETanonu 4acToTH, e1eKTPOPYIIIHHOT CUIIH, CHITH €JICKTPUYHOTO CTPYMY, Macu, TeMIEpaTypH.
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42. Meroau BUMIpIOBaHb TEMIIEPATYPH, MTAPAMETPIB MATHITHUX Ta €JICKTPUIHHUX TTOJIB.
43. MeToau BUMIPIOBaHHS HAMIPYTH Ta CHUIIH €JIEKTPHYHOTO CTPYMY.

44. Po3mmproBaHHs MeX BUMiproBaHHs. KoMmmeHcalliliHi MeTOIu.

45. EnexTpoHHHI BOJIBTMETP 3MIHHOTO CTPYMY.

46. MoctoBi meTonu BumiproBanas R,L,C.

47. BuMipioBaHHS IapaMeTpiB HAMIBIPOBIAHUKOBUX MPUTIAIiB.

48. lluposi meToau BuMiproBasb. LludpoBuii yacTtoTromip i BOIBTMETP

PEKOMEH/IOBAHA JIITEPATYPA

TemnoBoii pacuet kotnoB. Hopmarusasrit metos. — C.-Ilerepoypr, 1998
TermnoBoi pacueT KoTelnbHbIX arperatoB / HopmaruBHbiil MeTon. — M.: DHeprus, 1973.

X3Mmansad J[.M. Teopus Tonmounbix npoiecoB. — M.: Dueproaromusaat. — 1990, ¢.352

el A

X3mansas [I.M., Karan S1.A. Teopus ropenus u Tornounsle yctpoictsa. — M.: Dneprus. — 1976, c.
488.

e

benocensckuii b.C., ConsixoB B.K. Dneprernueckoe Torinso. — M.: Dueprud. — 1980. - c. 158.

6. Poznmaruc K.®. KorensHbie ycTanoBkH. — M.: DHeprus. — 1977. — ¢.376.

7. JlebeneB A.H. IloaroroBka u pa3moi TOIUIMBA Ha 3JIEKTPOCTaHLUAX. — M.: Dueprus. — 1969. —
c.315.

8. Pomamun B.II. ITemenpurorosnenue. — M.-JL.: - ['OU. — 19534. — ¢.519.

9. JleBur I'.T. IIputenpuroToBiI€HUE Ha TEILIOBBIX 3JEKTpOCTaHUUsAX. — M.: DHeproaromusaar. —
1991. —c.384.

10. Pacuer ¥ TOPOEKTHUPOBAHHE TMbUICIPUTOTOBUTENBHBIX YCTAHOBOK KOTEJIBHBIX AarperaTtoB
(Hopmarusnsliii MeTon). — M.: Dueprus. — 1973. — ¢.308.

11. OcHoBu npakTuueckoi Teopuu ropenus / nox pea. B.B.Ilomepaniesa. — JI.: DHeproatomusaar. —
1986, c.312..

12. CoopHuk 3amau mo teopuu ropenus / mon pen. B.B. Ilomepanuesa. — JI.: DHeproaromusnat. —
1986, c.152.

13. Ocrepkun P.1. OcHOBBI CykUTaHUS Ta3000pa3HBIX TOIIUB. — M.: DHeproatomusaat, 1991.

14. babuit B.U.. Topenwe yroapHOW TMBUIM M pacuyeT NbUICYTOJIbHOTO ¢dakena. — M.:
OHneproaromuznar. — 1986. — ¢.209.

15. Kosanes A.IL., JleneeB H.C., Bunenckuii T.B. [1aporenepatopsl. — Dueproaromusaar. — 1985. —
c.376.

16. TermoBele W aTomHbIe daekTpocTaHiuu: CnpaBounuk/ Ilom o6m. pen. B.A.I'puropsnesa,

B.M.3opunato — Temnosnepreruka u terorexuuka; Ku.3). — M.: Eneproaromuszgat, 1989, 608 c.
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2PTM 108.030.120-78. TI'openku mpsIMOTOYHBIE MBUIEYTOJIbHBIE U KOMIIOHOBKA MX C TOIKAaMHU.
MeTtopl pacueTa U IPOEKTUPOBAHUS.

OCT 108.030.26-78. I'openku BHUXpPEBBIE NBUIECYTOJIBHBIE, NBUIETA30BbIE U KOMIIOHOBKA HX C
TONKamMu. MeToipl pacyeTa U MPOEKTUPOBAHUS.

PTM 108.132.02-81. I'openku yHHPUITUPOBAHHBIC TBUICYTOIbHBIC. THITBI, OCHOBHBIE TTaPaMETPHI,
pa3Mepsl U TEXHHUUECKUE TPeOOBAHHUS.

PesnukoB M.U., JIunos FO.M. ITapoBbie KOTJIBI TEIUIOBBIX 3JEKTPOCTAHIIMNA: YUEOHUK IS BY30B.-
M.:Oueprousnar, 1981.-240 c.

Bbapronomeii I'.I'., bate I'.A., baiikoB B./l., AntyxoB M.C. OCHOBBI TEOpPUH B METOBI pacueTa
AJIEPHBIX SHEPreTUUYECKUX peakTopoB. M.: DHeprus, 1982

EmenssinoB U.5., Muxaun B.U., Conomun B.H., Jlememes P.C., Pexuna H.®. KonctpyupoBanue
SAIEpHBIX peakTopoB. M.: DHeprouzaart, 1982

Kpamepon A 4., [llesenes S.B. UnxeHepHbIE pacyeThl sIACPHBIX PEAKTOPOB. M.:
Oueproaromusaar, 1984

HementbeB b.A. flnepHble 3HepreTuueckue peakropsl. M.: DHeproaromusaar, 1984

Paccoxun H.I'. [TaporenepaTopHble yCTaHOBKM aTOMHBIX 3JIEKTpocTaHUui. b.: Atomusaar, 1980
HementheB b.A. Koncrnekt nekuuii mo kypcy «KOHCTpYKUHMHM W TEMJIOBOM pacyeT sJIEPHBIX
peakTopoB». M.:MDU, 1975

[upoxos C.B. Anepubie sneprerruueckue peaktopsl. Kues: HTY «KIIW», 1997. -280c.

A.B. boiiko. I'maporazogumnamuka. Xapekos: HTY "XIII ", 2005, 392 c.

H.S. ®abpukant. Asponunamuka, 4.1. — M.JL.: TUTTIJI, 1949, 624 c.

Ucauenko B.I1., Ocunosa I1.A., Cykomen A.C. Teronepenaua, «Hep-rusi», 1981

Kpacnomekos B.A., Cykomen A.C. 3agaunuk no remnionepeaaye. M. 1975

lernses A.B. Ilaposie TypOuHbI. — M.: DHeprus, 1976.

[TapoBeie u razoBwie TypOuHbl. COopHUK 3amad. [lox pea. CamoiinoBuya I'.C. u TpossHOBCKOTO
b.M. — M.: DHeproaromusaar, 1987.

[Tues .U u np. I'azoBsie TypOunsl, T.1, Beiciias mkomna, 1976.

Kacarknu A.A. Pacuer cxem I'TVY. YuebHoe nmocodue, 1999.

Kotnssp M.B. YacTuuHble U IepeXoaHbIE PEKUMBI pabOThI CYJAOBBIX Ta30TypOMHHBIX YCTaHOBOK.
N3n-Bo «Cynoctpoenue», JI: 1966.

baxiactoB A.M. IIpoekTupoBaHue, MOHTaX W 3KCIUIyaTallls TEIUIOMCIOIB3YIOUIMX YCTaHOBOK.
VYueb. mocodue At CTyAeHTOoB criell. «[[poMbllIeHHas TemIoIHepreTuka» By30B. — M.: DHeprus,
1970. — 568 c., un.

Terio u MaccooOMEHHbIE ammaparbl U YCTAaHOBKU MPOMBINUICHHBIX NPEANpUATHN / MOA pell.

JleBuenko b.A. — XapskoB: XT'TIY, 1999. — 420 c.
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Abpamuyk @.1., I'yrapesnu 10.®., JlonranoB K.€., Tumuenko I.I. ABTOMOOUIBHI IBHUTYHHU:
[Migpyunuk — K.: Apicreit, 2004. — 476 c.

Mapuenko A.Il., Pszannes M.K., IllexoBno A.®. JIpuryHu BHYTpimIHbOro 3ropsHHS: Cepis
migpydyHukiB 'y 6 Tomax. T. 1. Po3poOka KOHCTpyKIiii (OpcOBaHMX MBUTYHIB HA3eMHHX
TpancroptHux MamuH./ 3a pen. A.Il. Mapuenka ta A.®. [llexoBmoa. — Xapkig: [Ipamop, 2004. —
384 c.

JlBurareny BHYTPEHHETO CTOpaHUs: YCTPONCTBO M paboTa MOPIIHEBHIX W KOMOMHHPOBAHHBIX
neurateneil. [Tox pen. A.C.Opauna u M.I" Kpyrnosa. Mammnoctpoenue. 1990.

Mopagckuii A.B., @aiin M.A. Orons B ynpsixkke. — M., 3uanue, 1990.

l'arapun E.WM. Pa3Burue KOHCTPYKIIMM aBTOMOOWJIBHBIX aBHurateneii. — M., MzmarenbcTBO
akanemun Hayk CCCP, 1962. — 191 c.

AxumoB [LII. McTopusi pa3BUTHS CYAOBBIX YHEPreTHYECKHX ycTaHOBOK. — JI.: CygocTpoenue. —
1966. — 188 c.

Pacuer aBTOMOOHMIIBHBIX M TPAKTOPHBIX ABHUraresnei: YueoHoe nocodue st By30B / A.W. KomuuH,
B.I1. JlemumoB — M.: Beicmr. mik., 2002. — 496 c.

Hpsiuenko B.I'. OCHOBBI TEIUIOTEXHUKHU U TEIUIOBbIe MamMHbL. — XapbkoB: HTY «XIIH1», 2001. —
145c.

Komienko A.I'. Tepmoaunamika: HaBuansauit mocionuk. — JIsBiB: EKOindopm, 2006. — 130 c.
TexHuyeckass TepMOAMHAMHKA: YYEOHUK IJIs MAIIMHOCTPOUTEIBLHBIX CIEIUATHHOCTEH BY30B.
ITon pen. B.U.KpyroBa. — M.: «Beiciias mikona», 1991. -384 c.;

Tennorexnuka; [Tox pea. B.1. Kpyrosa. -M.:«MammHocTpoenue», 1986. —426 c.;

CoBpeMEHHbIE AU3ENIH: MOBBIIMICHUE TOIUIMBHOW SKOHOMHUYHOCTH U JUIUTEILHON MpodyHOCTH; [loa
pen. A.®. [llexoBuos. — K.: «Texunuka», 1992. —272c.;

IIpoueccel B nepcnekTuBHBIX Au3ensx; [lox pen. A.®@. IllexoBuos. —X.: «OcHoBa», 1992. -352 c.;
ABtoMoOiTpHI ABUTYHHU: [liapyurux nms By3iB / LI, Tumuenko, FO.®. I'yrapesuy, K.E. Jlonranos,
P.M.Myxna6aeB. —X.: «OcHoBa», 1995. —464 c.;

Pynenko B.J., Makapuyk A.M., [latnamxorny M.A. Kypc undopmatuxu. Ilon pen. Manzurona
B.H. - K.: ®enuxc, 1998. — 386 c.

IBM PC miist monws3oBarens : Kparkuit kype/ B.O.®urypuos. -M.: UTHOPA-M, 2006.-480 c.
ApxapoB A.M., Mapdennna W1.B., Mukynun E.U. Kpuorennsie cucrembl. OCHOBBI TEOPHH W
pacuera. - M. MammHoctpoenue. 1988. 464 c.

Tennopusnyeckre OCHOBBI TOJYYEHUsT HCKycCcTBeHHOro xosona. CmpaBounuk. [lox pen.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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60-63

3a10B1J1b
HO

— 3HaHHS OCHOBHHX
(pyHIaMeHTAIBLHHUX M0JI0KEeHb
marepiainy,

— BMIHHS PO3B’SI3yBaTH
HalmpocTimn NpakTHYHi 3a1a4i

— HE3HAHHS OKPeMMX
(HeMPUHUMIIOBUX) MUTAHb
3 MaTepiaiy;

— HEBMIHHS MOCJIiI0BHO i
apryMeHTOBaHO
BHCJIOBITIOBATH YMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI ITOJIOKCHHS ITPH
O3B’ si3aHHI MPAKTHYHUX
3agau

35-59

FX

Hesanosi
JIBHO

— HE3HAHHS OCHOBHUX
dyHpameHTATBLHUX
M0JI0’KeHb HABYAJILHOTO
Marepiany;

— iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i

1-34
(ma
KoMmicii

)

Hes3anosi
JIBHO

— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHU
HaBYAJIBHOTO MaTepiaiy;

— ICTOTHI MOMWIKH Y
BIJITOBIAAX HA 3aIIUTAHHS;
— HE3HAHHS OCHOBHMX
byHIaMEeHTaTBHUX
IIOJIOXKEHb;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3a1a4

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBaneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Iporokon Ne 8 Bix 19 Gepesus 2019 p.

['onora BueHoi pagu E iHCTHTYTY

TomameBcbkuit P.C.
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IIpoMucioBa Ta KOMYHAJbHA TeNJOEHePreTHKA.

EHepreTnyHmnii MEHeXKMEHT Ta eHeproe)eKTHBHICTH

AHOTAILIIA

MeToro BCTYITHOTO BHMPOOYBaHHS € KOMILIEKCHA TepeBipKa 3HAaHb BCTYIHHKIB, SIKI BOHH
OTpUMAaJIM B pE3yJNbTaTi BUBYEHHS LUKIY AWCHUIUIIH, IO mependaueHi OCBITHBO-TIPOQECiifHO0
IpOrpamMoI0 Ta HAaBYAIBHUMHU IUTAHAMH Y BIJNOBITHOCTI 3 OCBITHbO-KBali(iKalifHUM piBHEM
«bakanaBp».

BerynHuk moBuHEH MpoAeMOHCTpYBaTH (yHAAMEHTAIBHI Ta MPoQeCciiHO-Opi€EHTOBAHI 3HAHHS 1
3MATHICTh BHpIIIyBaTH THUIOBI mpodeciiini 3aBmaHHsA, fAKi nepeadaveHi Ui  BIAMOBITHOTO
KBaJTi(iKaIIHOTO PiBHA B Taly31 TEINIOGHEPTETUKH T4 eHEPTeTHUYHOTO MEHEKMEHTY.

Cremialict 3 TEMJIOCHEPTeTUKA Ta CHEPreTHYHOIO MEHEIKMEHTY IMOBHHEH BOJOIITH
HEOOX1THUM 00’€MOM BMiHb 1 HABHUYKIB TPOEKTYBAHHS TEIUIOCHEPTETHUYHUX Ta TETUIOTEXHIYHHX
YCTaHOBOK BUPOOHHYOTO Ta HAYKOBOT'O MPU3HAYEHHS, IIPOBEIEHHAM 1X BUITPOOOBYBAaHb T4 OTOYHOTO
KOHTPOJIIO; PO3pOOJIEHHS, BIPOBA/DKCHHS, MOJEpHi3alii Ta YHOpaBIiHHSA TEIIOCHEPTreTUYHUM
oOJIaTHAHHSM, TPOCKTYBAaHHSIM TEIUIOCHEPTETHYHUX CHUCTEM, KOHCTPYIOBAaHHSIM Ta OOCITyrOBYBaHHS
TEIUIOCHEPTETHYHUX 1 TETJIOTEXHIYHUX YCTaHOBOK.

[Tin ywac mATOTOBKH 10 BUMPOOYBaHHS HEOOXITHO 3BEPHYTH OCOOJIMBY yBary Ha Te, IIO
abiTypi€HT MOBHHEH:

3Hamu: TEOPUTHYHI OCHOBH TEINIOTEXHIKH, YCTpi Ta MNPUHOUN [ii PI3HUX THUIIIB
TEIUIOCHEPTeTUYHOTO OO0JIaIHAHHS, 3aXWCHUX Ta BUMIPIOBAJIBHUX TMPUJIAAIB Ta JOMOMIXKHOTO
TEIUIOTEXHIYHOTO OOJagHaHHS, CHCTEMH BHPOOHHWIITBA Ta PO3MOAUIY €HEPrOHOCIIB MPOMHUCIOBHUX
HiANPUEMCTB, OCHOBU IPOETYBaHHA KOTEIbHUX YCTAHOBOBOK Ta TEIUIOMACOOOMIHHMX arapariB

émimu: TIPOEKTYBaTH Ta KOHCTPYIOBAaTH OCHOBHE TEIUIOGHEPreTHYHe  OOJaJHaHHS,
00CITyroByBaTH MPOMUCIIOBI TEIJIOCHEPTETUYHI OOEKTH, BUKOHYBATH PO3PAXYHKH Ta KPECICHHS 3a
nonomororo EOM, anamizyBaTv AOUUIBHICTh Ta aKTyaJbHICTH OOpaHOI KOHCTPYKIII Ta METOIMK
PO3paxyHKy, MPOBOAMTH aHAJI3 TapaMETPHUUYHUX XapaKTEPUCTHUK.

Berynne ¢axoBe BUNpoOyBaHHS BKJIIOYA€ 3MICT HOPMAaTHUBHHX HAaBUAIBHUX JTUCIMILIIH
npo¢eciiHOl MiATOTOBKH, Y TOMY YHCIIi:

1. TexHiyHa TEpMOIUHAMIKA.

2. TermomacooOMiH.

3. TeroTexHiYHI IPOIECH Ta YCTAHOBKH MMPOMHUCIIOBHX IiAMTPUEMCTB.

4. CucteMu BUPOOHHIITBA Ta PO3MOIIITY €HEPrOHOCIIB.

5. KotenbHi yCTaHOBKM MPOMUCIIOBHX i IMTPHEMCTB.
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Opranizaiiiss BCTYITHOTO BHUIIPOOOBYBaHHsI 3IWCHIOETHCS BiAMoBiMHO 10 [lomoskeHHS Tpo
npuiiManbHy Kowmicito HarmionaneHoro TexHiYHOro YHIBEpCHTETY «XapKiBCBKOTO MOJITEXHIYHOTO

IHCTUTYTY».

3MICT ITPOI'PAMU
1. TexHiuHa TepMoaMHaMIiKa.

OcHOBHI TOHATTS TepMoAMHaMikU. PoOoue Timo, mapamMeTpu CTaHy, pIBHSHHS CTaHy
17I€aTbHOTO Ta3y, MOHITTS TEPMOIUHAMIYHOTO TPOIIECY, TEINIOEMKOCTI Ta3iB, po0oTa razy y mporieci.
Cymimi imeanpHux ras3iB llepmmii 3akOH TepMOAMHAMIKH, TIOHSTTS BHYTPIIIHBOI €HEprii raszy, 3MiHa
BHYTPIIIHBOI eHeprii y mpoleci iJeaqbHOro ra3y, aHaJiTHYHI BHUpPa3H MEPLIOrO 3aKOHY
TEPMOJIMHAMIKH, SHTAJIbIIIS Ta eHTpomis ra3y. TepmoauHaMiyHi mpouecy ifeanbHoro raszy. Ilepuimii
3aKOH TEPMOJMHAMIKM JJisi MOTOKY rasza. Bonmsna mapa. [lapoyTBOpeHHS Mpu HOCTIHHOMY THCKY.
BusnaueHHs mapamMeTpiB HACMYEHOI BOJM, CyXOr0 HAaCHYEHOro Mapy, BOJOrOro HaCHMYEHOro mapy,
neperpitoro mapy. T-S Ta i-S amiarpamu BOASIHOI mapu, TEPMOAMHAMIYHI MPOLECH BOISHOI MapH.
PiBusanns Knaneiipona-Knaysiyca. Bomore mositps. AOGCONIOTHa Ta BiAHOCHA BOJIOTICTH TOBITPS.
Bomnoroswmicr. i-d miarpama Bosororo moBiTps. PeanbHi ra3u. BinMiHHICTH BIACTUBOCTEH pealbHUX
ra3ip BiJ igcaibHUX. MeTOAM MOCHIIKEHHS TEPMOAMHAMIYHUX BJIACTHBOCTEH pEalbHUX Tas3iB.
Excnepument Enaproca. PiBHsSHHS craHy peanbHuX ras3iB. PiBHsHHS Ban-nep-Baanbca. Buznauenns
KOHCTaHT piBHAHHS BaH-nep-Baanbca. Y3aranbHeHe piBHSHHS CTaHy peajbHOro ra3y. PIBHSHHS cTaHy
Hitepiui, beptno, Pemmix-KBonra.  XapakrepucTuui (yHKIIi Ta iX OCHOBHI BIJIACTUBOCTI.
3acToCcyBaHHS XapakTepUCTHYHHX (GYyHKIINH. J(udepeHmiitai piBHIHHS XapaKTEPUCTHYHHUX (PYHKITIH.
Butikanns rasiB ta mapu. AmiabatHe BuTikaHHs rasy. [lIBuakicTs TeoperwuHa i milicHa. BuTikaHHS
imeanbHOrO razy. Bu3HaueHHs IIBHUIKOCTI Ta BUTPATH ra3zy npu BUTiKaHHI. KpuTh4He BiIHOIICHHS
TUCKIB TIpu BHTiKaHHI. KpuTnuna mBuakicte. MakcumanbHa BuTpara. Oi3MyHMA CMHCT KPUTHYHOI
mBUaKOoCTI. J[Ba pexxumMu BUTiIKaHHSA. BuTikaHHs 3 BTpatramu. Bu3zHaueHHs MIHCHOI IIBHUAKOCTI Ta
Butpatu. KoedimieHT mBUAKOCTI Ta KoedimieHT BUTpatu. BB dhopmu kaHamy Ha XapakTep Tedii
razy. OcHoBM po3paxyHkKy comna JlaBams. Yucno Maxa. Ilapamerpu ranpMyBaHHS rasy.
JpocemoBanHa ra3iB Ta mapu. Judepenuilinuii npocens-edexr. Kpusa inBepcii. IHTerpanbauii
npocenb-edekT. pyruit 3akoH TepmoauHaMiku. [Ipsimi Ta 3BopoTHI 1ukim OCHOBHI XapaKTEPUCTHKU
TEPMOAMHAMIYHOTO [HUKITY. TepMiyHuUN KoedimieHT KopucHoi mii. TeopeTHuHHMi XOJOAMIbHUMA
KoedilieHT. AHami3 NnpsSMoro i 3BopoTHoro mukiy Kapro. YMoBH, HEOOXifHI Uil HEpEeTBOPEHHS
TEIUIOTH Y poboTy. TepmiuHa Ta MexaHiuHAa HEOOOPOTHICTH MPOLECiB. 3MiHA EHTPOIIIi B 3BOPOTHUX Ta
HE3BOPOTHUX Tmporecax 1 mukiaax. [HTerpanu Kraysumyca. ®dopmyntoBaHHS JIpyroro 3aKOHY
TepMOJAMHAMIKH. 3MiHa E€HTPOIii 130JIbOBAHOI CHCTeMH. MakcMMaidbHa KOPHUCHAa po0OTa CHCTEMH.

Excepris. Busnauenss ekceprii Terioru ta notoky macu. Excepreruunuii KK/I. Hukmu mapocunoBux
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yctaHoBOK. [lapocunmoBuii 1mukyn Penkina. BrnuB HauyanpbHUX Ta KIHIIEBUX MapaMeTpiB Mapu Ha
tepmiuanii KKJ[ AniabaTHa Ta BHYTPIIIHSA MOTY)XHICTh YCTaHOBKU. LIMKIJI 3 BTOpUHHUM TEPErpiBOM,
ta #oro Ttepmiunuit KKJI. V3zarampnenmii mukn Kapno. IlapocunoBuii 1muki 3 TI'paHUYHOIO
pereHepamiero. CxeMH pereHEepaTHMBHOTO MIAIrpiBy o kuBWiIbHOT Boau. Tepmiunmii  KKJI.
pereHepaTuBHOrO HUKITY. BHU3HaueHHs mapameTpiB Mapu B pereHepaTUBHUX OTOOpax. BuznaueHHsS
KUTBKOCTI BigOuMpaeMoi Ha pereHepaunito mnapu. IlokasHMKM poOOOTH MApPOCHIOBUX YCTAHOBOK
(motyxnicte, KK/I, muToMa BUTpaTa manuBa i Temuia). BusHayeHHS BUTpaTH mapu uepe3 TypOiHy.
[TapocwmiioBi ycranoBku AEC. OcHoBHI cxemu. BusHadyeHHs TeMIiepaTypyd Ta THCKY TMapu Tepes
typOinow. Tepmiunuit KK]| ta amiabatHa motyxHicTh. I{ukn razorypOinnoi ycranoBku (I'TY) 3
MiBOJIOM TEIUIOTH Ipu noctiiHomy TUcKy. Tepmiunuit KK/ ta aniabarna noryxuicts. Lukn I'TY 3
perenepariero terotu. [Hukmu I'TY 3 6araTocTyrnieHEeBUM CTHUCKOM 1 MIJABOJOM TEIUIOTH. 3aMKHEH1
nukm ['TY. Tokazauku podotu I'TY (motyxnicts, KK/I, muToma BuTpaTa nanmea). TepmMoauHaMidHi
[UKJIA ABUTYHIB BHYTPIIIIHHOTO 3TOPSIHHS 3 MIABOAOM TEIUIOTH MPHU MOCTIHHOMY 00'eMi 1 TUCKY. [luki
31 3MIMIAHUM MiJIBOJOM TeTIOTH. [IOpIBHSHHSA HUKITIB B YMOBaX OJHAKOBOTO MaKCHMAJILHOTO THUCKY Ta
MaKkcUMalbHOI TemnepaTypH. [lokasHuKM poOOTH OBUTYHIB BHYTPIIIHBOTO 3TOPSHHS (IOTYXKHICTB,
KK/I, muroma BuTpaTa nanusa). [lapora3osi ycranoBku (III'Y). Cxemu Ta muknu Oinapuux [1I'Y 3
KOTJIOM-YTWJII3aTOPOM, MOJauel0 Ta3iB y KOTEeN Ta 3 BHUCOKOHANOpHUM MaporeHepaTopoM. OcCHOBH
tepMoauHamMivHOro po3paxyHky I[II'Y. IMokazauku podotu [II'Y. Cxema Ta TepMOIAUHAMIYHUI UK
MApPOKOMIIPECIOHHOT  XOJOJMJIBHOI ~ MamIMHM.  XOJOMWIbHUK  KoedimieHT. OmHOCTyIeHeBa

TermioHacocHa ycranoBka (THY).

2. Tennomacoo0MiH.

TemnomnpoBignicte. 3akon Pyp'e. Koeodimient termnonpoigHocTi. TemionpoBiaHICT MIOCKOI,
MWTHAPUYHOT ¥ KynboBoi crTiHku. KoHBekTHBHBIN TemmooOMiH. 3akoH HproTona — Puxwmana.
Koedimient temmoBimmaui. OcHoBu Teopii momioHocti. Kputepii momioHOCTi. dudepeniianbHi
PIBHSHHS KOHBEKTHBHOTO TeIUIOOOMiHY. TeroBiggaya mpu  OOTIKaHHI IUIOCKOI  TTOBEPXHI.
TennoBignaya npu MHI B TpyOax i1 kaHanax. TeruoBianada npu o0TikanHi TpyO. TeroBignavya npu
npUpoaHii KoHBeKuii. TerooOMiH MpH 3MiHI arperaTHOro CTaHy pE4YOBUHH. TemnooOMiH mnpu
kuninHi. TemooOMiH mpu koHAeHcarlii. TemioBe BuMpoMiHOBaHHS. OCHOBHI 3aKOHH TEIJIOBOTO
BUNpPOMiHIOBaHHS. [I[pomMeHuCTHI TermI000MiH MiX Tijamu. TeruioBe BUIpOMiHIOBaHHs ra3iB. CepemaHs
JOBXHMHA NIUIIXY MpoMeHs. Teruonepenavya. CriibHUM KOHBEKTHBHBIM 1 MPOMEHUCTUN TEIUIOOOMIH.
Koedimient Tennonepenaui. Terutonepenada ckpizb pi3Hi cTiHkd. Teruonepepaya yepes TEIUIOBY
13o0msmir0. HecramionapHa TEmIonpoBiaHICT. AHATITUYHUN PO3B'SI30K IU(EPEHIIATLHOTO PIBHSIHHSI

TeronpoBimHOCcTl.  Ymcnma  momiOHOCTI  HecTarioHapHOi — TerutompoBigHOCcTi.  HecramionapHa
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TEIUIONPOBIIHICTh TUT pi3HOi  dopmu. Maccooomen. KoedimienT wmaccooOMeHa. AwnHanoris
TEII000MiHY i MaccooOMeHa.
3. TennotexHiyHi mpouecH Ta yCTAHOBKH NPOMMCIOBHUX MiANPHEMCTB.

[TonsTTs TeruIooOMiHHOTO amapata. TeroHocii. PexyneparuBHi Tem1000MiHHUKHA, KOHCTPYKIIIi,
cxemu. TermoBuid Ta TiAPaBIIYHUN PO3PAXYHOK PEKYNMEpaTHUBHUX TEMJIOOOMIHHMX amaparis.
VYCTaHOBKM TMEpioAMYHOI [ii, TEmIOBl akamyisTopu. Bumapni ycraHoBku. JlecTumsmiiiHi Ta
pekTudikaiiiini yctaHoBKkA. KOHTakTHI TeruiooOMiHHI amapaTh. YCTaHOBKHM BHITapPIOBAJILHOTO
oxoJo/pkeHHs: Boau. CkpyOepu Ui OXOJOMKEHHS Ta OYMUCTKM Tras3iB. KOHTakTHI KOHAEHCaTopu.
TennoBuit Ta aepoaWHAMIYHUNA PO3pPaXyHOK KOHTAKTHUX amapariB. YCTpoicTBa it (hopMyBaHHS
KOHTAKTHOT MOBEPXHi (pO3MuiIioBayi, Hacaaku). Po3paxyHKy Ha MILHICTh €IEMEHTIB TEeTJI000MiIHHUX

araparis.

4. CucreMH BUPOOHHMITBA Ta PO3MOAiJIy €eHEProOHOCIiB.

Ckimag Ta  TpU3HAYEHHS  CHCTEM  BHPOOHHMITBA  Ta  PO3MOJAUTY  €HEProHOCIiB
nianpueMctB(CBPE). OcHOBHI MOHATTS, BUIAM EHEPTrOHOCIiB, iX MmapaMeTpu Ta iX NpU3HAYCHHS.
Meroaun po3paxyHKy MOTpPeOW Ta BUXOIY €HEPrOHOCIIB I MPOMHUCIOBHX IiJMPUEMCTB Ha OCHOBI
MMATOMUX TTOKAa3HUKIB, PIBHAHHS OanaHCy. 3araibHa Merozposoris po3pooku CBPE, piBHi iepapxii,
BUKOPHUCTaHHS MaTEeMAaTUYHUX METOJiB. EHepreTHuHi XapakTepuCTUKa €HEProEMHUX BUPOOHUIITB Ha
NPUKIAAl  KOKCOXIMIYHOTO BHMpPOOHHIITBA, JOMEHHOTO BHPOOHHIITBA, KHCHEBO-KOHBEPTEPHOTO
BUPOOHUIITBA CTai, CKia, TOmo. KOHCTPYKIliA Ta MPUHIUI i TEXHOJOTIYHUX arperaris, MOTpeOH B
€HepreTMYHUX pecypcax, BHUXII Ta BHUKOPUCTaHHS BTOPUHHUX EHEPTeTUYHHX pPECYpPCiB B
MIPOMHCIIOBOMY BUPOOHUIITBI. EHeprorexHoorivae KoMOIHYBaHHSI HA OCHOBI BUCOKOTEMITEPATYPHHUX
ycTaHOBOK. IIpu3HadeHHs Ta ckiax cucreM naporocradanHs. Ilapamerpu mapa, Ta HampsiMH MOro
BUKOPHUCTaHHA B IPOMHCIIOBOCTI, JUKEpena BUPOOHMLTBA MapH. XapaKTEPUCTUKU KOTIIB Ta TypOiH
Majioi Ta cepelHboi MoTy:KHOCTI. IIpu3HaueHHs Ta ckiaa cucTeM MoBiTporocrayaHHs. Ilapamerpu
MOBITPsSI Ta HOr0 BUKOPHUCTaHHA Ha mifgnpueMcTBax. CHUCTEMH MOBITPONOCTAYaHHS 3 MOPIIHEBUMHU
KOMIIpecopaMu Ta TypOokoMmpecopamu. MeToauka po3paxyHKy CHUCTEMHU MOBITPOIIOCTAYaHHS 3
MaJIUM YHCJIOM CHOXKMBaydiB. MeTOMKa pO3paxyHKy CUCTEMH MOBITPOIIOCTAYaHHS 3 BEIMKUM YHCIOM
cnokuBaviB. Bubip Tumopo3mipy kommpecopiB. [Ipu3HaueHHsS Ta CKjIaa CHCTEM Tra3oloCTadyaHHS.
Hanpsimu BUKOpUCTaHHS MPUPOAHOTO Ta IUTYYHOTO ras3iB, X XapaKTepucTHKHU. [IpuHIumnona cxema
CHCTEMH Tra30locTayaHHs perioHy.. Kiacugikamis MpOMHUCIOBHX MiAMPUEMCTB-CIIOKUBAUIB Ta3y.
Metonuka po3paxyHKy MOTpeOM ra3y Ha TEXHOJIOTIUHI MOTpeOdu miampueMcTBa. MIiXIIEXOBI
ra3onpoBO/Id, OCHOBHI CIThOBI IPUCTPOI HA Ta30MPOBOJIAX: ra30PO3MOALIBYI CTaHIIIT; Ta30PETyIATOPHI
MYHKTH 1 Ta30peryJATOPHI YCTAHOBKH; Ta30CYMIIlIHI CTaHIlli; Ta30MiABUIIYBaJIbHI CTaHIIII.

OnTtuManbHi MIBUAKOCTI mojayl razy. MeToauka TigpaBiiuHOTO PO3PAXYHKY MIKIIEXOBHUX
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ra3onpoBOJIiB. XapaKTEPUCTUKH TPOIYKTIB PO3MOILTY TOBITPS Ta iX BHKOPUCTAaHHA B

IIPOMHCIIOBOCTI.

S. KoreabHi yCTAHOBKH NPOMMCJIOBUX MiIPUEMCTB.

CTpyKTypa €HEprocucTeMHd IPOMHUCIOBOIO MIANPUEMCTBA. 3arajibHa TEXHOJOTrIYHA CXeMma
MaporeHepaTOpPHOI YCTAHOBKH, SKa MPAIIO€ Ha MUICBUIHOMY NayinBi. CXeMU OCHOBHUX KOHCTPYKLIN
KOTENIbHUX YCTAaHOBOK IPOMMCIIOBUX IiIIPUEMCTB, KOTJIB-yTHIII3aTOPIB Ta E€HEPrOTEXHOJIOTTYHUX
KOTJIiB. MaTepiaJibHHI OaylaHC KOTJIa, BUX1J OKHCIIIOBaya, CKJIaJa Ta KIJIBKICTh MPOMYKTIB 3TOPSHHS.
TennoBuit Ta excepretnynuii 6ananc koria. Termosi Brpatu Ta KK/ xotna. Criocobu cramroBaHHS
najyBa. 3arajbHi XapaKTePUCTUKA Ta OCOBHI MOKAa3HHKM TONKOBUX THpwiafiB. CnaneHHs
ra3ononioHoro Ta piakoro mnamuBa. CxeMH Ta TOKa3HUKM pPOOOTH TONKOBHX KaMmep, THIH
MaJbHUKOBUX MPUCTPOIB 1 Ma3yTHUX (opcyHoK. IllapoBe craneHHs TBEpOTO MajauBa, Kiacudikaris
IIapOBUX TOIMOK, CXEMU Ta IMapamMeTpu iX KOHCTpyKuid. KamepHi TOmKu 7Sl crajeHHS TBEPIOro
nanuBa. CHCTEMH NWIONPUTOTYBaHHS; TMHIIOBYTUIbHI IMAaTbHUKU, PO3PAXYHKOBI XapaKTEPHUCTUKH
Tonok. TermooOMmin B TonkoBii kamepi. Metoauka LIKTI TemmoBoro po3paxyHKy TONKH, GakToOpH, 110
BIUIMBAIOTh Ha TEIMJIOOOMIH B TOMKOBIM Kamepi. TemioBuil po3paxyHOK KOHBEKTHUBHHX IMOBEPXOHBb
HarpiBy. OCHOBHI piIBHSIHHS TE€TUIOBOTO pO3paxyHKy. CXeMU KOHCTPYKII KOHBEKTUBHHUX ITOBEPXOHD 1
0COOJIMBOCTI METOJIUK iX PO3paxyHKy. | uapoauHaMika naporeneparopis. Buan nupkynsmii, pyxoMuit
KOPHUCHUM HATHCK, KpaTHICTh IUpKymsilii. KoTau 3 mpupoaHbor0 Ta MPUMYCOBOI  LUPKYIIALIELO,
MPSIMOTOYHI KOTJIM iX TepeBaru Ta HeJAOMIKH. AepoJnHaMiKa ra30BOBITPSIHOTO TPAKTY; CXEMHU TPAKTY.
Po3paxyHOK aepoauHaMiyHHUX OMOpIB, BUOOpP BEHTHJIATOPIB Ta JIUMOCMOKTYBaduiB. [luTaHHs
€Hepro30epeKeHH Ta 3aXUCTy HABKOJIMIIHBOTO CEpeNOBHINA MPHU MPOEKTYBaHHI T€ EKCILTyaTalii
MapoOBUX KOTJIIB.

[lepcnieKTUBHI HUISIXU BIOCKOHAJIEHHS MTAPOr€HEPATOPHOI TEXHIKH.

INEPEJIIK IMTAHb BCTYITHOI'O BUITPObYBAHHA:
1. TexniuyHa TepMogUHAMIKA.
. 3aluIIiTh 1 TOSACHITH PIBHSAHHS CTaHY 11€JILHOTO rasy.
. Tepmonuramiuamii mporiec 1 k1. Pobora ra3zy y mporeci.
. BayTpimmHs enepris ra3y. 3MiHa BHYTPIIIHBOI €HEPrii 1/1eaTbHOTO Ta3y Yy IPOoIIec.

. HamuuriTe 1 MOSICHITh aHATITUYHHUNA BUPA3 MEPLIOr0 3aKOHY TEPMOIMHAMIKH.

. [TomiTporHuii mporiec 1 Horo yzarajabHIOIOYE 3HAYCHHS.

1
2
3
4
5. JlaiiTe BU3HaYCHHA a1a0aTHOTO MPOLIECY Ta 3aMUIIITh HOTO PIBHIHHS.
6
7. ITapoyTBOpEHHS NP MOCTIHHOMY THCKY.

8

. AGcomoTHa Ta BIIHOCHA BOJIOTICTh MOBITPA.
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9. Uum BiapI3HIIOTHCS BIACTUBOCTI PEaIbHUX Ta3iB BiJ iAcaIbHUX ?

10. Ha3BiTh OCHOBHI XapakTepUCTUUHI QYHKIIIi?

11. AniabaTHe BUTIKaHHS 11€aTbHOTO razy?

12 Bu3HBYECHHS KPUTUYHOI MIBUJIKICTI BUTIKAHHSI.

13. ApocentoBanHs raziB. JludepeHiiiamii 1pocenb-e(eKT.

14. Ilo Take TepMidHMIA KOEPILIEHT KOPUCHOT 11ii?

15. Anani3 npsmoro nukiry Kapso.

16. YMoBHU, HEOOXITHI JIsl TIEPETBOPEHHS TEIIJIOTH Y pOOOTY.

17. ®opmyntoBaHHS APYTrOro 3aKOHY TEPMOJAMHAMIKH.

18. ukn Penkina ta itoro tepmiunmnii KK/I.

19. Perenepariist TEIIOTH y TAPOCUIIOBUX YCTaHOBKaX. BusHaueHHs mapameTpiB mapy y Bizdopax.
20. Cxema i nuxn I'TY 3 miagBoaoM TEIIOTH py TocTiitHOMY TUCKY. Tepmiuauit KK muxoy.
21. 3mimanuit uka JIB3 Ta itoro tepmiunaunii KK,

22. Cxema OiHapHO{ YCTAaHOBKH 3 KOTJIOM-YTHJII3TOPOM Ta ii ITUKI.

2. TemnomacooOMiH.
1. 3akon @yp'e. TermonpoBiAHICTH MIIOCKOT, HIIHIAPUIHOL i KYJThOBOT CTIHKH.
2. 3akoH Hpiotona - Puxmana. OcnoBu Teopii mnomioHocTti. JudepeHuianbHi piBHIHHS
KOHBEKTHBHOTO Terioo0Miny. TerutoBignada nmpu oOTikaHHI MII0CKOI MOBepxHi. TemoBiagaya npu
mIuHI B TpyOax 1 kaHanmax. TemoBimmadya mpu oOTikaHHI TpyO. TeruoBimmaya mpu mpUpOIHiN
KOHBEKIIII.
3. TermooOMiH Tpu 3MiHI arperaTHOro CTaHy pe4oBHHHU. TernooOMiH mpu kumiHHI. Termmooomin
IIpU KOHJIEHCAIli].
4. 3axon ITnanka. 3akon Credana-bonbimana. 3akon Kupxroda. 3axon Jlambepta. [Ipomenuctuit
TEII000MIH MK TUTaMu. TeroBe BUIPOMiHIOBaHHS ra3iB. CepeHs JOBXKUHA IIISAXY MPOMEHS.
5. CnuibHMA KOHBEKTHMBHUKM 1 TIpOMEHHCTHH TeriooOmiH. KoedimienT Termonepenadi.
Temnonepenaua uepe3 IUIOCKY CTiHKY. Temomepegaya uepe3 LWIIHAPUYHY — CTIHKY.
Tennonepenaua pedpucroi crinku. Tertonepeaaya yepes3 TEIIIOBY 130JIAIIIO.
6. Hecramionapna TteruionpoBiaHicTh. Uucna momiOHOCTI HeCTalioHAPHOI TEIUIOMPOBIIHOCTI.
Hecramionapua TemionpoBigHiCTh Tid pi3HOT GOpMH.

7. Maccoobmin. KoedinienT maccooOMiny. AHaorist TemI000MiHy Ta MacOOOMIHY.

3. TemjioTrexHiuyHi mMpouecH Ta yCTAHOBKHM MPOMHUCIOBHUX MiINPUEMCTB.
1. TloHsATTS TemaooOMIHHOTO anapaTa. Buau TemioHociiB.

2. PexymnepaTuBHI TeII00OMIHHUKH, KOHCTPYKIIil, CXEMHU.
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10.
11.
12.

13

TennoBuit Ta riipaBIidYHUN PO3paxyHOK PEKYIEPaTUBHUX TEIJIOOOMIHHHX amaparis.
SIKi yCTaHOBKHM NIEPIOJAMYHO] JIii Ta TEIIOBI aKaMyJIITOPH BH 3HAETE.

[Ilo Take BUMapHi YCTAHOBKHU.

JlecTusiniiiai Ta peKTUdIKaIiiHl YCTAHOBKH.

KoHnTtakTH1 TermiooOMiHHI anapaTH, iX 0COOIUBOCTI.

Y CTaHOBKHM BUMAPIOBAILHOTO OXOJIOKEHHS BOJIH.

CkpyOepu 1715t OXOJIOIKEHHS Ta OYUCTKH Ta3iB.

o Take KOHTAKTHI KOHAEHCATOPH.

TennoBuit Ta acpoAMHAMIYHUN PO3PAXYHOK KOHTAKTHHX arapaTiB.

YcrpoiicTBa Uit HopMyBaHHS KOHTAKTHOI MOBEPXHI (PO3MIIIIOBAY1, HACAJIKH).

. Po3paxyHku Ha MIIHICTh €I€MEHTIB TEIJIOOOMIHHHX arapaTiB.

4. CucreMH BUPOOHHMITBA TAa PO3MOAiIy €eHEProOHOCIIB.
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1. JlaiiTe BU3HAUCHHS «CUCTEM BUPOOHHIITBA Ta PO3MOALTY EHEPHOHOCIIB» SIK CKJIaJOBOT YaCTHHU

MIPOMHCIIOBHX ITiATPUEMCTB.

2. Chopmymroiite GpyHKITIOHAIBHE MPU3HAYCHHS Ta Ha3BITh CKJIaJl CUCTEM BUPOOHUIITBA 1

PO3MOALTY EHEPTOHOCITB MPOMHUCIIOBHX ITiIMTPHUEMCTB.

3. JlaiiTe BU3HaYCHHS NMOHATTS ,,eHeproHocii’. IlepepaxyiiTe OCHOBHI BHIU Ta IPU3HAYCHHS

€HEeProHOCI1B, SKi HAHOUIBII YaCcTO B)KUBAIOTHCS HA TPOMHUCIIOBUX MIANPUEMCTBAX, TalTe 1X

XapaKTePUCTHUKH.

4. Ha3BiTh piBHI i€papxii CHCTEM BUPOOHMIITBA Ta PO3IOIIITY EHEPTOHOCIIB Ta MOSICHITH

JOIUTBHICTB 1X BUKOPUCTaHHS Ha cTaail npoekryBanHs CBPE.

5. IlepepaxyiiTe mpupoOaHi Ta IITYYHI OpraHiyHi MaJNBa, IKi BAKOPUCTOBYIOTHCS HA IIPOMHUCIOBUX

HiANPUEMCTBAX Ta JAiTe iX 3arajibHi XapaKTePUCTUKU. Y MOBHE MAJIKBO.

6. OCHOBHI €HEPreTUYH1 XapaKTEePUCTUKHU Ta MOKA3HUKU KOKCOXIMIYHOTO BUPOOHUIITBA

7. KoHCTpyKIIis Ta MPUHIKT i1 KOKCOBOT Medi.

8. XapakTepuCTHKa, CKJIaJ] KOKCOBOTO ra3y, HallpsIMKU HOro BUKOPUCTaHHS.

9. ITuTomi BUTpaTH €HEProHOCIiB KOKCOXIMIYHOTO BUPOOHHIITBA, CHEPTOTEXHOJIOTIYHE

KOMOIHYBaHHSI.

10. Pons 1OMEHHOTO BUPOOHUIITBA, KOHCTPYKIIIS Ta MPUHIIUI il JOMEHHOT TeYi.

11. Crnpourena cxema JOMEHHOTO BUPOOHUIITBA

12. XapakTepucTHKa Ta CKJIaJ JOMEHHOI'O Ta3y, HapSAMKH HOr0 BUKOPUCTAHHS..

13. Cxema eHepromnoToKiB IOMEHHOTO BUPOOHHIITBA. [[MTOMI BUTpaTH €HEPTrOHOCIIB.

14. Cxema Ta eHEepreTHYHI XapaKTEPUCTUKA KOHBEPTOPHOTO BUPOOHHUIITBA CTaJII.



83

15. Ilpu3HaueHHs 1 CKJIaJl CUCTEM TapornocradyanHs. .BojsHa mapa 1 11 3actocyBaHHs Ha
MIPOMHUCIIOBHUX MiANPUEMCTBAX.

16. Po3paxyHOK piyHOi IOTpeOH MiANPUEMCTBA B Tapl Ha TEXHOJOTI4HI TOTpeOu. Po3paxyHok
BUTpPATH MaJKBa IJIs IPOMUCIOBUX KOTEIbHHX.

17. OcHOBHE NTPU3HAYCHHS 1 CKJIaJl CUCTEM TMOBiTporiocTadyanHs. CTUCHEHE TOBITPSI 1 HOTo
3aCTOCYBAaHHS Ha IPOMUCIIOBUX ITiAMPHUEMCTBAX.

18. Meroanka po3paxyHKy CUCTEMU MOBITPOIIOCTAYaHHS 3 HEBETUKUM YHCIIOM CITOKUBAYIB.
19. Meroauka po3paxyHKy CUCTEMH MOBITPOIIOCTA4YaHHS 3 BETUKUM YHCIIOM CIIOKUBAUIB.
20. Po3paxyHoK 1 BUOIp TUIIOPO3Mipy KoMIipecopa. 9.0nTuMaabHe YUCIO KOMITPECOPIB.

21. OcHOBHI po0OYi IPOIIECH B KOMIIPECOPI.

22. O6po0Ka CTHCHEHOTO TIOBITPsI HA KOMIIPECOPHi# CTaHII.

23. [Ipu3HaueHHS CUCTEM Ta30MOCTaYaHHs MiIPHEMCTB

24. 3aranpHa CTPYKTypa CUCTEMH Ta30TI0CTavYaHHS MPOMHUCIOBHUX MIAPUEMCTB (TPYIIH)

25. Buau it OCHOBHI XapaKTEPUCTUKH ra30MoAi0HIX MaluB, ra30B1 CyMili.

26. Meroauka po3paxyHKy MOTPeOH MiAMPUEMCTBA B Ta3i 32 TUTOMUMHU MTOKa3HUKAMH.

27. Po3paxyHOK BUTpATH ra3y Juisl TEIJIOTEXHIYHOTO arperaTy BUKOPUCTAHHIM PIBHSHHS
TEIUTOBOTO OaJIaHCy.

28. MiX11ex0Bi Ira30IpoOBOIY, OCHOBHI CIThOBI IPUCTPOI Ha ra30MpoBoAax (ra30po3noaiiabHi
CTaHIIii, Ta30peryJIATOPHI ITYHKTH)

29. OcHOBHI BH/IM Ta30BHUX cyMiliel. .Cxema Ta MPUHIHNI i ra30CyMINTHOT CTaHIIiT

30. 3aragpHa METOIMKA PO3PAXYHKY ra30MpoBOAiB. ONTUMAaIIbHI MBUIKOCTI Ta3iB y ra30MPOBOIaX

HHU3LKOI'O TUCKY

S. KoreabHi ycTaHOBKH.
Cxema maporeHepaToOpHOi YCTAaHOBKU Ta MPU3HAYEHHS 11 OCHOBHUX €JIEMEHTIB.
BinmiaHI 0COOIMBOCTI KOHCTPYKIIIH KOTIIB-yTHIII3aTOPIB.
SIK BIUIMBA€E CKJIa/1 NAJIMBA HA KUTBKICTh MPYAYKTIB 3TOPSHHS?
Hagenite Bupa3 qisa BusHadennss KK/[ kotina mo nmpsiMomy Ta 3BOpOTHHOMY OajlaHCy.

3a SIKUMH O3HaKaMHU KJIACH(iKYIOTh IIAPOB1 TOTIKU?

AN e

SIki MambHUKW BUKOPHCTOBYIOTH ISl CTHAJICHHS BHCOKOKAJIOPIMHOTO Ta HHU3BKOKAJIOPIHHOTO
razy?

7. SIki GpakTOpH BIUIMBAIOTH HAa BEJIMYUHY BTPAT 3 ra3aMu, 10 BIAXOIATH?

8. HageniTh cxemy TONKH 3 IIITHOIO PEIIITKOIO Ta BKAXKITh MEPEeBaru TaKMUX TOMOK.

9. Sk BIIMBaEe BUXIb JIETYIHX TBEPOTO MaJIMBa Ha TETUIOBY HAIIPYTy TOMKOBOTO 00’ eMy?

10. YuMm Bu3HAYAETHCS BUOIP KOHCTPYKLIT MHJIEBYTOJbHUX NATbHUKIB?



11.
12.
13.
14.

15.
16.

17.

18.
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Ski ¢akTopH BIUIMBAIOTH HAa TETNIOOOMIH B TOIIKOBIi# Kamepi?

[lepeniuiTh KOHBEKTHBHI OBEPXHI KOTJIa Ta HABEAITh OCHOBHI PIBHAHHS JJIs X pO3PaxyHKY.
Oco0MBOCTI TETIIOBOTO PO3PAXYHKY KUIATUIBHUX MTYUYKIB.

HaBeniTe eneMeHTapHy CXeMy NpPUPOAHBOI HUPKYIALii. SIK BIUIMBae THUCK Ha KPaTHOCTH
MPUPOTHBOT ITUPKYIISAILIIT?

[Ipoananizyiite popmMyiH Ui KOPUCHOTO Ta PyXOMOT'O HAropy UUPKYJISAIII.

BkaxiTh 1iJIb aepOJUHAMIYHOTO PO3PAaXyHKY ra30BOI0 TPAKTy KOTJIA, HABEIITh (OPMYIH JUIs
BU3HAYCHHS BTPAT THCKY, MPU OOTIKaHHI My4KiB TPYyO, 3p00iTh aHaAI3 HOpPMYII.

SIky ponb BUKOHYIOTH TWMOBI TPyOM KOTJIIB 1 SKMM iX BIUIMB Ha TOTY)XHICTH TPHBOIY
auMococy?

SIKi MIKIAJTMBI JOMILIKM € y MPOAYKTaX 3TOPSIHHA 1 SIKI € pilleHHs AJIS 3HWKCHHS BUKHIIB Y

HaBKOJIMIIHE CepeIOBUILIE?

PEKOMEH/IOBAHA JIITEPATYPA

1. Texniuna TepMoaMHAMIKA.

1. Kupunnuu B.A. u ap. Texuudeckas TepmoanHamuka, M.: DHeproaromusaart, 1983.

2. Ilon pen. Kpyrosa B.W. Texuuueckas tepmoauHamuka, M.: Beiciias mkona, 1991.

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

4. b.X. lparanos Ta iH. Teruorexnika, K., 2005.

5. H.M. benses. Tepmonnnamuka, K.: Bumia mxomna, 1987.
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2. TemsiomacooOMiH.

. Ucauenko B.I1I, Ocunosa B.A., Cykomen A.C. Teronepenaua.-M.: Dueprus, 1981.
. MuxeeB M.A., MuxeeBa 11.M. OcHoBbl Temionepeaauu. - M.: Oneprus, 1977.

. JIsikoB A.B. Teopus temnonpoBogHoctu.- M.: Beicias mkona, 1967.

. Kyrarenanze C.C. OcHoBbl Teopuu Temnooomena.- Hosocubupck: Hayxka, 1970.

. Termo- Ta macooOMiH [Tekct]: Tekct nekiiii / P.I'.Axkmen.-Xapkis: HTY «XI1I»,2009.

3. TenJioTexHiYHi NpoLecH Ta YCTAHOBKH NPOMHUCJI0BUX HMiANPHEMCTB.

. Jle6eneB II.J. «TemnooOMeHHBIE, CYIIMIbHbIE M XOJOIWJIbHBIE YCTaHOBKH» M.: DHeprus

1972.

baknactoB A.M. u np. «I[IpombIlIeHHBIE TEMIOMAaCCOOOMEHHBIC aIImapaThl U YCTAHOBKU» —
M.: Dueprousznat — 1986.

«Temno- 1 MaccooOMeHHbIE anmapaThl ¥ YCTAHOBKHM MPOMBIIUICHHBIX TpeanpusiTuii». Yacte 1

(ITox pen.. b.A. Jlesuenko) XapokoB X/ITY 1999. — 388c.
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4. Bapanosckuii H.B., Kosanenko JI.M., Slctpe6enenkuii A.P. «[lnacTMHYaThle U CIIUpAIbHBIE

TEITI000MEHHHKH.» — M.: MammHoctpoenue, 1973. — 286c¢.

5. TlpoMblluIeHHas TeIUIOdHEpreTHKa M Temnorexnuka. CrpaBounuk (Ilox o6m. pen. B.A.
I'puropsesa, B.M. 3opuna. — 2¢ uznanue — M.: Dneproaromusaat, 1991. —588c.

6. Ilonomapenko B.C., ApedpbeB IO.M. «['paiupHH NPOMBIIUIEHHBIX M JHEPrETHYECKHMX
npennpusatuit» CnpaBounoe mnocooue (Ilog ob6meit pexn. B.C. Ilomomapenko) — M.:
Dueproaromuzaar: 1998. — 376c¢.

7. Aponos WM.3. «KOHTaKTHBIM HarpeB BOABI NPOAYKTAMH CrOPaHMs IMPUPOTHOro rasza». JI.

«Hempa», 1990. — 280c.

8. TI'mankos B.A. u np. «Bentunaropue rpagupan» M.: Croituzaar, 1976.

4. Cucremu BUPOOHHMITBA Ta PO3NOAITY €HEProHociiB.

1. CazanoB b.B., Curac B.U. TemnosHepreTnyeckue CUCTEMbl MPOMBIIIJIEHHBIX MPEANPUITHN. —
M.: Dueproaromuznar, 1990.— 304 c.

2. TlpomblnuieHHass TEIUIOAHEpPreTHKa M TerorexHuka. CrnpaBounuk: B 4 1. / Tlon oOmeit
penakuueit B. A. I'puropsea u B. M. 3opuna. M.: Dueproaromusnar, 1991.— T. 4.— 586 c.

3. CnpaBouHoe mocoOue MO TEXHOJIOTHYECKOMY O0OPYIOBAaHHIO MPOMBIIUICHHBIX MPEANPUATHIA
/B.®.Crenanuyk, A.Il.LHecenuyk, B.A.Cennun u np. [log pen. B.®. Crenanuyka. — MuHCK. —
Brisiinas mkona.— 1983.-256 c.

5. KotenbHi yCTAaHOBKH.

1. JLLH. CunenvkoBckuid, B.H. FOpenneB. [laporenepaTtopbl NpOMBIIIJIEHHBIX TPEATPUATANR.—
M.: «Dueprusi», 1978. — 336 c.

2. AdpoarHaAMUUYECKUI pacyeT KOTEIbHBIX arperatoB.— M.: «OHeprusi», 1978. — 256¢.

3. Temno- u MaccoOOOMEHHBIE ammapaThl U YCTAHOBKU NPOMBIIIICHHBIX Npeanpustuid. /Ilox
pen. mpod. b.A. Jlesuenko. Yacts 2. — X.:XT'TIY, 2000. — 334c.

4. CupenbkoBckuid JI.LH. KotenbHble yCTaHOBKM NpOMBINUICHHBIX npeanpusatuit/JI.H.
CunenskoBckuid, B.H. B.H. IOpenes// - M: Dueproaromusaar, 1988. — 528c.

5. TeroBoii pacuet KoTenbHbIX arperatoB: HopmarusHselil meroa/Ilon pen. H.B. Ky3nenosa. —
M., 1973. — 269c.

6. TeroBoit pacuet KOTENbHBIX arperatoB: HopmaTusHbiii Meton. 3-e u3a. Ilepepad. U mom. —
CIIb. U3pgarensctBo HITO LIKTH, 1997. — 256¢.

7. PesnukoB M.M. ITapoBbie KOTibI TEIOBBIX 1ekTpocTanunil/M. 1. Pe3nukos, FO.M. JIunos.

M.: Dueprouznar 1981. — 280c.
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8. TemnoTexHUYECKUE YCTAaHOBKH, CUCTEMBI, 000pynoBaHue: y4eOH. mocobue: B 3 4. — [lox
pen. b.A. JleBuenko, JI.JI. TopaxkusHckoro. — X.: HTY «XIIW», 2012. — 712c. — Ha pycck. 53.
9. KoTnbl-yTUIM3aTopsl U KOTJbl 3HEproTrexHonoruueckue. Orpaciesoit katanor. M.: HUNO-
NHOOPMOHEPI'OMALIIL. 198. — 84c.

10. Kotnbl-yTunuzatopbl W KOTJIBI HSHEpProTexHojorudeckue. OtpacieBoil kartajmor. M.:

HHUUTOUTsa3mar. 1998. — 104c.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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60-63

3a10B1J1b
HO

— 3HaHHS OCHOBHHX
(pyHIaMeHTAIBLHHUX M0JI0KEeHb
marepiainy,

— BMIHHS PO3B’SI3yBaTH
HalmpocTimn NpakTHYHi 3a1a4i

— HE3HAHHS OKPeMMX
(HeMPUHUMIIOBUX) MUTAHb
3 MaTepiaiy;

— HEBMIHHS MOCJIiI0BHO i
apryMeHTOBaHO
BHCJIOBITIOBATH YMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI ITOJIOKCHHS ITPH
O3B’ si3aHHI MPAKTHYHUX
3agau

35-59

FX

Hesanosi
JIBHO

— HE3HAHHS OCHOBHUX
dyHpameHTATBLHUX
M0JI0’KeHb HABYAJILHOTO
Marepiany;

— iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i

1-34
(ma
KoMmicii

)

Hes3anosi
JIBHO

— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHU
HaBYAJIBHOTO MaTepiaiy;

— ICTOTHI MOMWIKH Y
BIJITOBIAAX HA 3aIIUTAHHS;
— HE3HAHHS OCHOBHMX
byHIaMEeHTaTBHUX
IIOJIOXKEHb;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3a1a4

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBaneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Iporokon Ne 8 Bix 19 Gepesus 2019 p.

['onora BueHoi pagu E iHCTHTYTY

TomameBcbkuit P.C.
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Eanexkrtponika

1 3ATAJIBHI ITOJIOXKEHH A
Ilpozpama ¢paxoseozo ecmynnozo éunpodyeanns € OCHOBOIO UTS MIATOTOBKU Ta CKJIaJaHHS
ICOUTY JJI1 HaBYaHHS 3a OCBITHBO-MIPO(ECIHHOI MPOrpaMor0 «MaricTp» 31 cmemianbHocTi 171 —

«EnexTpoHika».

Ilpozpama ghaxosozo ecmynnozo eunpodyeanns MiCTUTh TUTaHHS OaKaJIaBPCHKOI ITiITOTOBKH
y BIZMOBITHOCTI 0 HABUYAJIBHOTO IUTAHY MIATOTOBKH OakamaBpiB 3 JaHOI CHeIiadbHOCTI. Icmut
MPOBOANTHCS B YCHiH hopmi abo y hopMi KOMIUIEKCHOI KOHTPOJbHOT poboTu. Ex3amenaniitnuii Oiner

MICTHTD SIK TECOPETUYHI, TaK 1 IPaKTUYHI 3aBJaHHs. 3araibHa OLIHKA 32 ICIIUT € IHTETPOBAHOIO.

Ilpocpama niozomoeéku 0a3yeTbcsi Ha JUCHUIUIIHAX, IO 00 e€mHaHl y Onoku: «Teopis
SIIEKTPOHHUX KiT», «OCHOBH HAaHOENEKTPOHIKM», «BEpAOTIIbHA €NeKTpOHiKa», «[IporpaMmyBaHHS»,
«AnanoroBa 1 1udpoBa CXeMOTeXHIKa», «MIKpOIPOLECOpHAa TEXHIKa», «AHATOMis 1 (i310JI0TisA»,
«Peectparnisi, mepenadya ta oOpoOka iH(oOpMarii», «®DizioTepalleBTHYHI amapatd Ta JlarHOCTHYHI
npwiaan», «TeXHONOTriYHI OCHOBH CIICKTPOHIKW», «EJIeKTpoHika aedeKTiB B HAMBIPOBITHUKOBUX
Matepianax», «®Di3u4HI METONM JOCHIDKEHHS HaIiBIPOBIIHUKOBUX MartepiamiB», «IMoOBipHicHI

OCHOBU O0OpOOKHU JaHUX».

Ocobu, uwo cknaoaroms icnum nOBUHHI:

3H@mMu: OCHOBHM EJIICKTPOHIKH; OCOOJMBOCTI KPHCTAIWYHOI, €HEPreTUYHOI CTPYKTYypH Ta
(GI3MYHUX BIACTUBOCTEH HAMIBIPOBITHUKIB 1 JIENEKTPUKIB, a TaKOXX, METOIU BHUMIPIOBAHHS ITHX
BIIACTHBOCTEH; OCHOBHI (PI3UKO-XIMiUHI SBHUIIA Ta IMPOIIECH, SIKI MOKIAJACHO B OCHOBY BHUPOOHHIITBA
HaITIBIPOBIIHUKOBUX Ta JICJICKTPUYHUX MarepianiB; (Ppi3uuHi NPUHIUNHA POOOTH HAHOEIEKTPOHHHX
MPUJIaAiB; OCHOBHI Olo)i3WuHi TpoIecH 1 SBUINA, IO BiAOYBAIOTHCA B TUT JIFOJUHU; MOKIUBOCTI
Cy4acHOi eJeMEeHTHOi 0a3u eNeKTPOHHOro NpUiIafo0yqyBaHHS; CTPYKTYPHE CXEMOTEXHIUHE
BUPINICHHS TUIOBHX BY3JB Ta MPHUCTPOIB ENEKTPOHHUX  amapariB 3 BUKOPHCTAHHSIM
MIKPOETIEKTPOHHOT 0a3u (aHaJOTOBUX, NU(PPOBUX MIKPOCXEM Ta MIKPOKOHTPOJEPIB), a TaKOXK
JMaT4YMKiB 1H(GOpMAIll pI3HOMaHITHOI MPUPOJIH, HKEpPEN KUBJICHHS; OCHOBHI 3HAPAIS, K HEOOX1THI
JUIS MOJEINIOBaHHS 1 aBTOMaTH3allii BHPOOHUIITBA; CYTh CHCTEMHOTO MiAXOAY NpPHU CTBOPEHHI
eJIEKTPOHHUX amnapaTiB, (YHKIIOHAIBHOI Ta CTPYKTYpPHOI MOOYNOBH, eKCIUTyaTallii O10J0TiYHHX Ta
MEIUYHUX €JIEKTPOHHUX MPUJIAIIB 1 CUCTEM;

émimu: TIPOBOJWTH AaHaI3 OCHOBHUX (I3MYHUX TIPOIECIB B EIEKTPOHHUX amaparax;

aHami3yBaTl (YHKLIIOHAJIBHI EJIEKTPUYHI CXEMH PI3HHX INPHUCTPOIB; MPOBOJUTH PO3PAXYHKH IS
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OIIIHKMA TMPABWJIBHOCTI BHOOPY €JIEMEHTIB; PO3paxyBaTH MapaMeTPH Ta XapaKTEPUCTHKU MPHUCTPOIB;
MIPOBOJIUTH E€KCIIEPUMEHTAIbHE BU3HAUCHHS MMapaMeTpiB Ta XapaKTEPUCTUK €JIEMEHTIB Ta MPHUCTPOIB;
NPOBOJUTH PO3PAaXyHKH OKpPEMHX BY3JiB OlOMEIMYHMX TPWIALiB 1 CHCTEM; OOIPYHTyBaTu
3aCTOCYBaHHsSI BHOpaHMX MaTepialliB i JaHOi KOHCTPYKIIIi; CTBOPIOBATH MPOrPaMHO-MAaTeMaTHYHE
3a0e3medYeHHsT Il CUCTeM 3 MIKPOKOHTPOJEPHUM KEpYBaHHsSIM, OOCIyroByBaTH 1 €KCIUTyaTyBaTH
TEXHOJIOTIYHE OO0JIaHAHHS JUIl BUTOTOBJIEHHS BHUPOOIB MIKpO- Ta HAHOEGJIEKTPOHIKH, 3/1HCHIOBATH

OpraHizalito, KOHTPOJIb Ta CYNPOBOKEHHS TEXHOJIOTIYHHX MPOLIECIB eIEKTPOHHOTO BUPOOHUIITBA.

2 3MICT ITPOI'PAMU ®AXOBOI'O BCTYIIHOI'O BUITPOBYBAHHS

2.1 Teopist e1eKTPOHHMX KiJI.

OCHOBHI €JIEMEHTH Ta BJIACTHBOCTI EJICKTPUYHUX K. EjexkTpuyHi Kojla MOCTIMHOTO Ta
CHUHYCOiIaTbHOTO CTpyMy. TpudasHi eneKkTpuyHi Koja CHHYCOIJaJIbHOTO CTpyMy. MarHiTHi KoJja.
Tpancdopmaropu. Enexrpuuni mammuu. EnextpuyHi BuMiproBaHHA. EnekTpoBakyyMHI Hpuiagu Ta
NpUIaau BizyalbHOTO BigoOpaxeHHs iHpopmarii. [ligcumoBadi eIeKTpUYHUX CUTHANIB. EnexTpuuni
KOJIa 3BOPOTHOTO 3B’sI3Ky. ['e€HepaTtopu eneKTpuuHuxX KoimBaHb. LludpoBa emektponika. [[xepena

BTOPUHHOTO €JIEKTPOKUBJICHHS €JIEKTPOHHUX MPUIIAJIiB.

Pekomenoosana nimepamypa

1. beneuxuii A.®. Teopus TUHEHHBIX AIEKTPUUCCKUX Tenel: YueOHuK 11 By30B. — M.: Paamo
u CBsa3b, 1986. — 544 c.

2. bakanos B.II., HUruaroB A.H., Kpyr B.M. OcHOBBI Teopuum D>JEKTPUUECKUX LENEH H
AJIEKTPOHUKHU: YueOHUK a7 By30B. — M.: Pagno u Cs3b, 1989. — 525 c.

3. lebec M.P., KabnykoBa M.B. 3agauHuK 1Mo TEOpUHU JIMHEWHBIX SJICKTPUUYCCKUX IIETICH. —
M.: Bricmiag mikoina, 1990. — 544 c.

4. Xanzen I'. CnipaBounuk 1o pacuéry ¢puiabTpoB. - M.: CoBerckoe paauo, 1974. — 288 c.

5. Bopob6uenko ILII. Teopuss nuHeWHBIX »3nekTpuyeckux neneil. COOpHUK 3amad U
ynpaxHeHui. YueOHoe mocooue miist By30B. — M.: Paano u Csszb, 1989. — 328 c.

6. JImutpues B.H., 3enmunckuit M.M. Teopus snekrpuyeckux nernei. Koncnekr nexkmumii. Yactsb

1. Tamkeut: TOUC. 2000. - 83 ¢. Hacts 2. Tamkeur: TOUC. 2000. — 91 c.

2.2 TBepaoOTi/IbHA eJIEKTPOHIKA
CrarucTuika piBHOBOXHMX HOCIIB y HamiBOpoBigHWKaX. JleroBaHi HamiBIPOBITHUKH.
3aneXHICTh KOHLEHTpAIlil HOCIIB 3apsay BiJ TeMIEepaTypd B JIETOBAaHMX HAaMiBIPOBIIHUKAX.

Kinernune piBHsiHHS bonbumana. PiBHsHHS HenepepBHocTI. [lapuiaiabHi CTpyMH €IEKTPOHIB 1 JIPOK.
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KoHTakT MeTan-HamiBOPOBIIHMK Ta p-n MEpexill, OCHOBHI TEOPETHYHI CIIBBITHOIICHHSI. Po3momin
eJIEKTPUYHOTO MOTEHIIaly Ha KOHTaKTI METal-HaliBIPOBIIHUK 3 IIapaMu 30iHEHHs 1 30aradeHHs.
Jiarpamu koHTakTiB. ['eTeponepexoau. Jliarpamu rereporepexo/is.

®i3u4HI MPOIECH B P-N-TIEPEXOAl 3 PIZHUMH KOHIICHTPAIlISIMU JOMIMIOK. PerynroBaHHS
napameTpiB p-n-niepexoay. OCHOBHI PIBHSHHS JJIs1 ONMKCY NPOLIECiB B p-n-niepexoai. Hecumerpuunuit
p-n-niepexia. Emitep. baza. Ilpsime 3mimenHs p-n-nepexony. I'paHndHa HepiBHOBa)KHA KOHIIEHTpALIis
HEOCHOBHHUX 3apsfiB. [Hkekuis. PiBHi iHxkek1ii. 3BOpoTHE 3MilIeHHs p-n-niepexoay. Excrpaxkiis.

[Ipssima rinka BAX imeamizoBanoro mioma. IIpsma rinka BAX peanbHoro mionma. TersoBuid,
JTABUHHUM Ta TyHEJIbHHM NpoO0ii mepexoniB y nmiogax. [loOymoBa p-n-mepexoay Ha OCHOBI METAIB 1
HamiBOpoBiAHUKIB. PoOoTra Buxony HociiB 3apsny. Hiogu [orTtku. Bukopucranus MiHIHHUX TITSTHOK
BAX. 3acrocyBaHHs cTaOUTITPOHIB 1 CTa0ICTOPIB B €JIEKTPOHHUX cxemax. OTHOMOoIynepiogHun
BHUNPSMIISTY TIPH poOOTI 3 eMHICHUM (ibTpoM. MocToBa cxema BumpsiMisida. OCHOBHI pO3paxyHKOBI
BHpa3u.

CrpykTypa 1 OCHOBHI pexuMu poOoTH OimonsipHOro TpaH3zuctopa. Pi3uyHi mporecu B
OimosnspHoMy  Tpanszuctopi. CiMeHCTBO BXITHMX 1 BHXIIHUX XapaKTEPUCTHK  OIMOIAPHHUX
TPAH3UCTOPIB. XapaKTEPUCTUKH 3BOPOTHOTO 3B’SI3KY 3a HaANpyrow 1 mepenadi crpymy. OCHOBHI
TexHiuHl mapameTpu. OCHOBHI PEeKHMMH POOOTH OIMOJIAPHOTO TpaH3WUCTOpa. ['paHWYHO AOMYCTUMI
pPeXKUMH 1 mapaMeTpu OIMOJspHOro TpaH3ucTopa. Po3paxyHOK poOOUYOro pexumMy TpPaH3UCTOpA.
PizHOBHIM KiMaciB migcuimoBalbHUX KackandiB: A, B, AB, C, D. Cxemu noOynoBu kackaiiB. Brus
TeMriepaTtypu Ha (pi3udHi MPOIeCH B OIMOIIPHOMY TPAH3UCTOPI.

CtpyKTypa 1 OCHOBHI PEKHMH POOOTH IMOJBOBOTO TPAH3UCTOPA 3 KEPYIOUUM p-n-TIEPEXOI0M.
®di3uyHI TIPOlIeCH B MOJILOBOMY TpaH3ucTOpi. OCHOBHI MapaMeTpy MOJbOBUX TpaH3UCTOPiB. CTaTHUHI
XapaKTEePUCTHKH TOJIbOBUX TpaH3UCTOpiB. CTpPyKTypa 1 OCHOBHI pEXHUMU pPOOOTH IOJBOBUX
TPAH3HUCTOPIB 3 130JIbOBAaHUM 3aTBOPOM 1 BOYZOBaHUM KaHaOM. CTPYKTypa 1 OCHOBHI PeXKHMHU POOOTH
MOJIbOBUX TPAH3UCTOPIB 3 1HAYKOBAaHHWM (1HBEPCIHHMM) KaHaioM. [lapa3suTHI CTPYKTypH B MOJIBOBHX
TPaH3HUCTOpax 3 130JIbOBAaHUM 3aTBOPOM. [100y10Ba CTPYKTYpH 1 OCHOBHI PEKUMH pOOOTH OIMOISIPHUX
TpaH3ucTopiB 3 i30mp0BaHUM 3aTBOpoM IGBT. OcHoBHi mapamerpu i xapakrepuctuku IGBT.

CrpykTypa 1 OCHOBHI pexumu auHicTopiB. Di3uuHi mporecu B auHicTopi. BonbT-ammnepna
XapakTepUCTUKa JuHICTOPiB. CTpyKTypa 1 OCHOBHI pexuMH TuUpHUCTOpiB. DizwyHi mpomecu B
THpUCTOpax. BonpT-ammepHa XapakTepucTuka TupUcTOopa. OcHOBHI mapaMmerpu. CHUMETpHYHI
tupuctopu. Ctpykrypa i ocHOBHI pexumu podotu GTO tupuctopiB. ®@izuuni npouecu B GTO
tupuctopax. Bonpr-amnepna xapakrepuctuka GTO Tupucropa.

®doToeneKTpUYHI MPUIIAA Ha OCHOBI 30BHIMHBOTO (poToedekTy. DOoTOCNEeKTPOHHI MPUIaaN Ha
OCHOB1 BHYTpimHBOTO (doToedekty. DortoenemenTr. Cxema BKIIOYEHHS 1 XapaKTEPUCTUKH

¢doropesuctopiB. DoTomioaHa 1 poTOraIbBaHIYHA CXeMa BKIIIOUEHHS (OTOJIO/IB, iX XapaKTEPUCTUKH.
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CxeMa BKIIIOUCHHSI 1 XapaKTEPUCTHKUA (POTOTPaH3UCTOPIB 1 doToTHpUCcTOpiB. OCHOBHI MPHUHIIUITH
MoOyIOBU CBITIOBUIPOMiHIOUNX [ioAiB. CTBOpEHHS CKIAIHHUX CBiTIOMIOAiB (Oini CBITIOMIONN).
[TapameTpu 1 XapaKTEpPUCTHKH CBITIOIIOIIB.

®i3U4HI OCHOBH BaKyyMHOI €JIEKTPOHIKH. JIBOENEKTpOIHI BaKyyMHI Npwmiaaud. BaxyymHi
MpUJIaaX 3 CITKaMHU. 3aCTOCYBAaHHSAM BaKyyMHHUX MIKPOEICKTPOHHUX BHUPOOIB Y Cy4acHHX MpUIIaaax.
BakyymHi mnpunand ans  HaABHCOKMX YacToT. PeHTreHiBebki amapatu. [lpunmagm  mima3MoBoi

eJIEKTPOHIKU. EJIeKTpOHHO-TTPOMEHEBI MPHIIA/IH.

Pexomenoosana nimepamypa

1. bonu-bpyesuu B.JI., Kanamnukos C.I'. ®usuka nomynpoBoaHukoB M.: Hayka 1987. —
678 c.

3. Pocano JI. ®uznueckas 31EKTPOHUKA U MUKpPOAJIEKTpoHHKa. M.: Beicmas mkona, 1991. —
301 c.

4. Buxymun .M., CtadeeB B.U. dusuka noynpoBoAHUKOBBIX MpruO0poB. M.: Panno u cBs3b,
1990. — 264 c.

5. 3u C. ®usuka nosrynpoBOIHUKOBBIX TprOopoB. M., Mup, 1. 1 - 2, 1984. — 460 c.

6. ®usuka Tonkux wieHok: [Tox penakmueit [x. Xacca, M.X. ®pankom0a, P.Y. 'opmana, M.,
Hayxka, 1977. — 450 c.

7. Ilporacos 10.C. TBepnorenbHas snexkrponuka. M.: MI'TY nm. H.3. baymana 2003. — 480 c.

8. I'yproB B.A. TBepnorenbHas snektponuka. [lerpl'yY — IlerpozaBoack 2004 312 c.

9. Tyroe H.M., I'me6oB Bb.A., YapweikoB H.A. IlonynpoBomHukoBbIe mNpuOOphl. — M.:
Dueproaromusaar, 1990. — 576 c.

10. ITaceiakoB B.B., Uupkun JL.K. ITomynpoBonHukoBsie mpubopsl. — M.: Beicmas mikouna,

1987 — 480 c.

11. Crenanenko MW.II. OcHOBbl MHKpOANEKTpOoHUKH. — M.: CoBeTckoe paauo,
1980. — 424 c.
12. EBcee l0.A., Jepmenxu ILI. CumoBsie MONYyMPOBOJHUKOBEIE MPUOOPEL. — M.:

Oueprousaat, 1981. — 472 c.

14. Boponus I1.A. CunoBbie moaynpoBOAHUKOBBIE Kitoun. — M.: M3patensckuit nom loadka-
XXI, 2001. — 384 c.

15. Okcuep 2.C. MouHble MOJIE€BbIE TPAH3UCTOPBl M UX IPHUMEHEHue. — M.: paguo u cB3b,
1985, - 288 ¢

16. TlonmynpoBogHUKOBbIE NpUOOPBL. JIMOABI, THUPUCTOPBI, ONTOIEKTPOHHBIE MPHUOOPHI:
CropaBo4HUK / ITon oOmr.per. H.H.T'optonosa. — M.: DHeproaroMusar,

1987. - 744 c.
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2.3 IlporpamyBaHHA

Crpykrypa nporpamu. [ligkiaroueHHs ¢aiiniB, TiIO OCHOBHOI porpamu. IMeHa mepeMiHHUX Y
MoBi C. OcHoBHI TN nanux. @opmar yucinoBux KoHCTAHT. lIlicTHAAIATKOBHIA, NECITKOBUM 3alUCH.
CuMBOJIBHI 1 psAAKOBI KOHCTaHTH. OCHOBHI aprMETHUYHI 1 JIOT1UHI Omepallii, 0 BUKOPUCTOBYIOTHCS
IIpU pO3paxyHKy BupasiB. Omnepartii 30inbi1eHHs i 3MeHmeHHs. [1o6iToBi noriyni onepauii. Oneparii
Ta BUPAXXEHHS MPUCBOIOBaHHA. DopMaT KOMaH/IM 3MiHU BJIIACHOT'O 3HAYEHHS 3MIHHOI.

®opmar BukiMKy ¢GyHKIii. O6nmacte nii 3MmiHHUX. Aprymentd ¢yHKmid. CremianbHi
cnernudikariii 3SMIHHUX: CTaTUYHI, pericTpoBi. BiMMIHHICTh 30BHIMIHIX 1 BHYTPINTHIX 3MIHHHUX.

®opmaruuii BuBoay — ¢yHkuis printf. ITopsiiox BHUKINKY, OCHOBHI CHMBOJH I€PETBOPEHb.
@®opmatauii BBin - ¢yHkuiga scanf. IleperBopenns tumiB. ®@opmar komanau if-else i if-else-if.
[Tepemukau. Popmar komanmu. OcobmmBocti pobotu. Ilukmu While 1 for. dopmar 3amycky,
ocobmBoCTi pobotu. OnepaTopu nepeaadi kepyBanHs. O0acTi 3aCTOCYBaHHS.

Pobota 3 macuBamu i cTpykTypamu qaHux. @opmar onucy nepeMiHHUX 1 Opraizallis 10CTyIy
710 3HaueHb eneMeHTiB. Pobota 3 daitnamu. Oyskiii podotu 3 ¢aitnom. Tumnosi pimenss. Junamiuni
cnucku. PizHoBumm crmuckiB. Opranizamis crnucky. Komannu kommiisitopa. Bximtodennst ¢aiimis.
MakpormincranoBka. JlomatkoBi crnenudikarop tumiB. Cnernudikatopu TumiB. KirodoBi ciosa.
Honatkosi inctpymenTn MoBH Ci. [IpaBuia opopmieHHs anroputmis. BeraBka aceMOepHOT YaCTHHU.

Metoau BiJOKpEMIJIEHHS KOPEHIB HENIHIHHOTO piBHAHHSA. MeETOAM YTOYHEHHS KOpPEHIB
HENHIWHUX piBHSIHB. MeToa nuxoTtomii. MeTon xopa. Meroa AOTUYHUX, KOMOIHOBAaHUN METOJT XOP/I 1
JOTUYHHX.

Metoa mpocTux iTeparii.

PisHOBUAM METOIIB PO3B’S3Ky cHcTeM anreOpaiuyHux JiHIMHUX piBHsAHB. Meton Kpamepa.
ITepaniiini MeToan po3B’sI3Ky CUCTEM anreOpaidyHuX JiHiHUX piBHAHB. Meron SIko6i. Merton ["ayca-
Senaens.

Yucenbre audepeniitoBanus. Meron Eiinepa. Bunpasnenuii meton Eitnepa. MoaudikoBanmii
meton Eitnepa. Meton Pynre-Kyrru.

UYucenbHe iHTErpyBaHHA. MeTOIH JIiBUX Ta MPaBUX MPSAMOKYTHHKIB. Metoxa Tpanemniif. Meron
CimricoHa.

Amnpokcumariisi €KCIIepUMEHTAIbHUX JaHuX. MeTon HaMeHIUX KBajpaTiB. CHeKTpalibHHUI
aHami3 TaOnuyHMX naHux. JluckperHe meperBopeHHss Dyp’e. IHTepmomsAlis 3 piBHOBIAAICHUMHU
By3namu. @opmynu HpioTOHA A7 MOYATKY Ta KiHIS TaOnHili. [HTEprnosiis 3 HepiBHOBIANAICHIMH
By3JlaMd. 3BOpOTHA iHTeprosaisa. Onrumizaitis QyHkiid. Meroau onrtumizamii. OcHOBH Teopii
moxuOoK BUMipioBaHb. Kimacudikariist Ta po3paxyHOK MOXHOOK.

Pekomenoosana nimepamypa
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1. PomanoB E. JI. Ilpaktukym mo mporpammupoBanuio Ha C++: Vu. [Tocooue. CII6.: BXB-
[TetepOypr; HoBocubupck: M3a-so HI'TY, 2004. — 432 c. ISBN 5-94157-553-X

2. Kepnuras b.B., Putun. JI.M. A3b1x nporpammupoBanus Cu. Ilep. ¢ anri. — M.: @u-HaHCHI U
Craructuka, 1992 — 250c.

3. 3natononbckuit J[.M. COopHUK 33124 110 MPOTPAaMMHUPOBAHUIO. — 2-€ U31I., iepepad. 1 mor.
— CIIb.: BXB-Ilerep6ypr, 2007. — 240 c.: un. ISBN 5-9775-0017-3

4. IpakTukyM 1o mporpammupoBanuio Ha si3pike C: y4eO. [Tocobue mst cryn. Cpen. Ilpod..
obpazoBanus / M. C. Dmmrerin. — M.: U3gatenbckuii neHTp «Akanemusi», 2007. — 128c. ISBN 978-5-
7695-3626-7

5. Meronnyeckue ykasaHus K J1abopaTopHbIM paboram mo pucuuiinae «HHpopmaru-kax»
Yacts 1/ Coct. Kopouss E.W., Bepxkanosckas M. P. — X.: HTY «XIIM», 2015. - 48 c.

6. MeTtoanuecknue yka3zaHus K Ja0OpaTOPHBIM paboTaM M pacyeTHO-rpaduueCKOMY 3a-TaHUIO
no puctumuinae «Muadpopmaruka», Yacts 2 / Coct. Kopons E.U., Bepkanosckas M. P., Maxonun H.
B. — Xapskos: HTY «XIIH», 2016. — 68 c.

7. Mosuc, Credan, P. C++ mist «qaifHuKOB», 4-¢ m3ganue. : llep. ¢ anrm. : — M. : Uzna-
TeNbCKUN oM «Buibsame», 2003. — 336 c.

8. MeTtoauyHi BKa3iBKM O BUKOHAHHS JTAOOpATOpHHMX poOIT 3 auciuiuninu «llepcona-ipH1
KOMIT' 10Tepu» i cTyAeHTiB cnerianbHocTei 7.090803 «Enexkrponsni cucremu» i 7.090804 «Dizuuna
1 OlomenuuHa eneKTpoHika». Omepamiitai cuctemu./ Yinan. Jomuia 1. @., BepxkanoBcbka M. P.,
[Tpoxonenko B. 10., €pecbko O. B. — Xapkis: — HTY «XIII», 2005. — 52 ¢. — Poc. MoBo}0.

9. lomuun N.®., Bepxanosckas M.P. O6uncmtoBanpHa MaTeMaTrika. HaB4aibHO-METOAMIHII
nocionuk. — Xapkis: HTY «XITH», 2008. -108 c.;

10. Jomuun U.®., BepxkanoBckas M.P. Metoauueckue yka3aHus K J1JaOOpaTOpHBIM paboTam
o AucHUIUIMHE «BpraucnurenbHas matemaTuka» — XapbkoB: HTY «XIIW», 2006. —-56 c.

11. Kpartkwuit kypc Excel 2003. — CII6.: Hayka u Texnuka, 2005. — 505 c.

12. M. Xapxarep. MathCAD 2000. ITonmnoe pykoBoacto. CII0.: Hayka u Texnmka, 2002. —
512 c.

13. Hanunosa A.H. Yucnennsie MmeToasl. —M.: Hayka, 1988, 250 c.

14. 1O.B. Jlumamk MeTon HaWMEHIIUX KBAaJpPaTOB M OCHOBBI TEOPHUU HAOIIOIACHUI
skcriepumenTta: M: 1958. — 335 c.

15.3agupaka B.K., MensuukoBa C.C. Ludponas obpadorka curnanos — K.: Haykosa nymka,
1993. - 295 c.

2.4 Ananorosa Ta ungpoBa ejleKTPOHIKa

Knacudikamis miacWIOBaIbHUX TMPUCTPOIB, iX OCHOBHI IMOKA3HWKH Ta XapaKTEPUCTHKH.

[TpoxomKeHHs eNeKTPUYHUX CUTHAJIB uepe3 JiHiHHI JaHIord. PiIbTpH HIKHIX 1 BEPXHIX 4acToT,
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CMYTOBUH Ta 3arOpoOKyBTBHUHN (IIBTPH, IXHI OCHOBHI XapaKTEPUCTHUKH.

OnHOKacKaJHI TPaH3UCTOPHI miacwiioBadi. [ligcuimioBaibHI Kackagud Ha OIMOJISPHOMY
TPaH3UCTOpl 3 3arajlbHUM EMITepoM, i3 3arajbHOI0 0a3010, 13 3arajJbHUM KoJeKkTopoM. Cxema
M1JCHIII0OBaYa Ha MOJIbOBOMY TPAH3UCTOPI 3 3aralbHUM JIKEPETIOM.

[ToOynoBa MOTY)KHHMX MMACHIIOBATHPHUX KackamiB. JIBOTakTHI MiACHIIIOBaYl IMOTY>KHOCTI Ha
OCHOBI E€MITEpPHOTO TOBTOPIOBaYa i HA OCHOBI BKJIOYEHHS TPAH3UCTOpA 3a CXEMOIO 3 3araJlbHUM
emitepoM. JIBoTakTHUII TpaHchopMaTopHa cxema NiACWIIOBaYa MOTY)XHOCTI. OCHOBHI THUIHU
MDKKaCKaJIHUX 3B'SI3KiB CXeM MiJCHIIOBauiB. Bu3zHaueHHs cymapHoro koediieHTa miIcuiIeHHs.

Oco06MBOCTI MOCUJIEHHS MOBUIBHO 3MIHHOTO CUTHAIB. [IpuunHM BUHUKHEHHS Aperdy HyIs.
Hudepenuianpauii kackan. Crabimizamis pexxuMmy mokoro. OCHOBHI mapaMeTpu JudepeHIiaTbHOro
KacKay.

Omnepariiianii miacuitroBad. OCHOBHI MOHSATTS, YMOBHA TMO03HAYKa, MepeaTHA XapaKTepHUCTHKA.
CTpykTypHa Ta TPHUHIIMIIOBA CXEMH OIEpaIliiHOro TMiAcuiIoBada. [lapameTpu omepariitHoro
M ICUIIOBayYa.

Haiinpocrimmi cXxemMu miACWIIOBadiB IMOBUIBHO 3MIHHUX CHUTHAJIB: I1HBEPTYIOUMH Ta
HeiHBePTYIOUHii MiJICHTIOBaYi. X mepeaTHi XapaKTepHCTHKH i OCHOBHI BiIMiHHOCTI.

Cymytoun cxemu. [HBepTyrOUHii cymaTop 1 cxema MiJICyMOBYBaHHS-BUpaxyBaHHs. Pi3HueBuit
HiJcUIoBad. YMOBH OanaHCy KOe]illieHTiB MiACHUICHHS.

Cxemu iHTerpaTopiB Ta audepenuiaropiB. OCHOBHI pO3paxyHKOBI BUPAKEHHs, HEOOX1IHICTh
YBEJICHHS KOPUTYBAIBHUX JIaHOK. [1icyMOBYIOUl cXeMu iHTeTpaTopiB Ta qudepeHIiaTopiB.

CrerianizoBaHi CXeMH: WIKOBHH JCTEKTOpP, (PYHKIIOHATHHUN TMEPETBOPIOBAY, JACTEKTOP
nitodoro 3HadeHHs. [ipaTop.

AKTUBHI (UIPTpM Ha ONEpaliifHUX NiACKHIIOBaYaX. OCHOBHI PO3PAaXyHKOBI BUpPaXKECHHS.
Xapakrepuctuku ¢unbTpiB UeOumesa ta barrepopra. OgHokackaaHi QiIbTPU IPYToOro MOPSIKY.

IMnynbcHI cXxemMHu Ha omepariiHuX MiacuiIoBadax. [HBEpTyrOUMii Ta HEIHBEPTYIOUUN TpUTEpa
[Iminra. [To6ymoBa Ha iX OCHOBI MyJIBTHBIOpaTOpa 1 0THOBiIOpaTOpa.

Crabinmizatopy Hanpyru. BigMiHHOCTI KOMITEHCALIHOTO 1 MapaMeTpUYHOro cradimizaropa.
Bukopucranss onepauiifHOro miJcuiroBayda s cradiiizanii Hanpyr.

IMnynbcHI €IeKTpUYHI CHTHaNW, iX mapaMmeTpu 1 KoayBaHHs. AnreOpa Joriku. Jloriuxi
¢dbyHkIii, X MiHIMI3almis Ta cXeMHa peanizaimis. ba3oBi KOMHOHEHTH HH(PPOBOI CXEMOTEXHIKH.
Kom0inaniitni ¢yHkuionansHi By3nau. [IporpamoBani joriuni matpuii. [locnigoBHi (yHKIIOHAIBHI
By3nmu. CXxeMHI BapiaHTH TpuUrepiB. ACHUHXPOHHI Ta CHHXPOHHI JABIMKOBI JiYmIbHUKU. Perictpw.
AOcTpakTHI 1TM(GPOBI aBTOMATH, METOAM iX 3amaHHi. MynbTuBiOparopu. PopMyBadi KOPOTKHX

IMITYJIBCIB.
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HeM. — M.: Mup, 1982. —512 c., uin.
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7. OnepanuonHsle ycunutenu s Beex / bproc Kaprep u Pon Manunnu; nep. ¢ anrin. A.H.
Pabomzes. — M.: lomka-XXI, 2011. — 544 c.: mi. — (Cepust «CxeMOTexHUKa»). — JIOM. TUT. JI. aHTI. —
ISBN 978-5-94120-242-3.
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1998. — 320c.

9. DnekTpoHUKa U MUKpocxeMoTexHuka: JlaboparopHsiii mpakTukyM. Yacte 1 AHano-roBas u
umnynbcHas cxemorexHuka / Cokon E.W., Angono B.JI. u np. — Xapsko, HTY «XI1N», 2002, — 98c.
Pycck. 3.

10. Anaponik bynsk. EnekTpoHika Ta MIKpOCXeMOTEXHIKAa: HABYAIbHUM MTOCIOHUK JJISI BUIIIAX
yuboBux 3aknajiiB. — KuiB — Tepronine: 2001. — 382 c.

11. Onaguuii }0.®., I'mynkun O.I1., 'ypoB A.U. AHanorosast 1 TudpoBas NEKTPOHUKA. — M.:
«"opstuas JIuaus Tenexkom», 2002.

12. XKyiikos B.4l., boiiko B.I. Ta in. CxemorexHika enektponHux cucreM. — K.: Asepc, 2002.

13. Yrpromos E.I1. [udposas cxemorexunuka. — CI16.: BXB — I[Tetepoypr, 2004.

2.5 MikponpouecopHa TexHika

[lpuntunn  moOymoBM  Mikpompoliecopuux  cucteM. IllmAM Ta  opradizamis  IHH
MIKPOIIPOIIECOPHUX ~ CHCTeM.  ApXITeKTypa  8-po3psAIHOTO  MiKpompoiecopa.  [akTyBaHHS
MIiKpOIpoecOpHuX cucteM. OCHOBHUH IHMKJI PoOOTH Mikpompouecopa. ClIIOBOCTaHOBHUINE 5K 3aci0
KEepyBaHHS MIKPOIIPOIIECOPHOIO cHCcTeMo0. TumuacoBi aiarpamMu poOOTH Tmpolecopa HpU Pi3HUX
MalTMHHUX [MKJIaX. TUMYacoBi JgiarpaMu IUKITY BUKOHAHHS KoMaHu. OcoOnuBocCTi apxiTekTypu 16-
po3psigHOTO MiKporporiecopa. Kimacudikariss komana Mikporporiecopa. OcoOMMBOCTI TporpaMyBaHHS

MoBOIO AcemOiepa.
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Knacudikaiis cucteM mam'sati B MiKpOnpolecopHux cuctemax. [IpuHmmmm moOymnoBu CHCTEM
nam'sati. OCHOBHI mapamMeTpH ejeMeHTa nam'sTi. BXifgHi Ta BHUXIJHI CHUTHAIM MIKPOCXEM MaM'sTi.
Knacudikamiss HamiBOpoBiHUKOBHX 3amam’sToByBaibHUX HpucTpoiB (3I1). Ilpuniunu mnoOymnoBu
moxayniB noctiaux 3I1 (TI3IT). Mikpocxemu II3I1. Tlpuanumnu nmodynosu MoxymiB omnepariianx 311
(O3II). [Tpuntunu nmoOymoBU Kem-aM'sati. [I[puHImumm mody10Br CTEKOBOI IaM'sTi.

[MpuHuunu noOynoBM TPUCTPOIB BBeAEHHS-BUBEACHHA. IIporpamHo-kepoBaHa mepenaya
nanux. Opranizamiss oOMiHy iH(pOpMaIli€lo 3 BUKOPUCTAHHSAM CHUCTEMHU HPIOPUTETHOTO MEPEPUBAHHS.
Oprani3atist KaHaay IpsIMOTO JOCTYITY B Ilam’ SITh.

OCHOBHI  TEHJIEHIII PO3BUTKY MIKPOMPOIIECOPHUX CHUCTEM KEpPYBaHHS MPUCTPOSIMHU
iHpopManiiiHoi enekTpoHiku. Yac pileHHs 3aBJaHHS IpU KEpyBaHHI B peaJbHOMY MacuTall yacy.
3aBnaHHs, pO3B'sI3yBaHI MpH poOOTI B peaidbHOMYy MacmTabi wacy. Ilpuctpoi s 3BSIBKy 3
kopuctyBadueMm. I[lpucTtpoi 3B's3ky 3 oO0'ekramu ympapiiHHSI. BBeneHHs 1 00poOKka aHaIoOToBOi
inpopmarii: ALIT Ta ILAIL IlinBumenns mBuakomii mpu 360pi iHMopmarii. IaTepdeiicu
MiKporporecopaux cucteM. Jlomomixai intepdeiicu 1 munu (12C, SPI, JTAG).

OpHOKpHCTAIbHI ~ MIKPOIPOKOHTPOJIEPH.  Y3arajlbHEHa MOJEIb OJHO  KPHUCTAJIBHOTO
MIKpOKOHTpoJsiepa. Tumm mporecopHux saep. MikpokoHTposiepu s ympasmiHHsS cem’i MCS-51
¢ipmu Intel. Crpykrypra cxema MK 8051. Perictpu cnemiansaux ¢yHkimii. OcobauBocTti poboTh
CHCTEMH TIepepuBaHHS Ta pericTpiB cTaHy. DyHKIIOHaNbHI MOMJIMBOCTI TaiiMepa Ta TOPTIB.
[epudepiiini npuctpoi. Beenenns ingopmariii Ta BUBeIeHHS Kepytouux curnaiis i3 MK.

Knacudikamis cyyacHux MikpokoHTposiepiB. OCHOBHI OCOOIMBOCTI apXiTeKTypu 8-mu, 16-TH,
32-ox OiTHUX 1 DSP mikpokonTponepiB. CepenoBuina po3poOKH MPOTrpaMHOTO 3a0e3MEeUeHHS IS
MmikpokoHTposiepiB (IDE). Cranmapthi 6i0mioTeku 1y poOOTH 3 MIKpOKOHTpojepamu. DyHKITii
BiJUIaro/PKyBaHHS IPOTPaM.

Mixkpokontponepu cepii STM32 ¢dipmu STMicroelectronics. CiMeHCTBO MiKpOKOHTPOJIEPiB
Main stream, High performance, Ultra-low-power. BimmaromkyBansui Mmoayii Discovery i Nucleo.
Cucrema S>KMBJICHHS 1 TakTyBaHHA MIKpokoHTpojepa cepii STM32. OcCHOBHI eJIeKTpUYHI
xapakTepucTuku. Pesxxumu Husbkoro eneprocnoxuanis: SLEEP, STOP, STANDBAY.

CrpykTypa moOpTiB BBOAY/BHBOAY MikpokoHTposepa cepii STM32. OcHOBHI eleKTpHyHi
xapakrepuctuku. OyHkuii 11s podoTu 3 mopTamu BBOIY/BUBOAY. KoHTposnep BkiIaneHUX BEKTOpPIB
nepepuBaHHA Ta OOpoOKa 30BHINIHIX TepepuBaHb. TalWMepu MiKpokoHTpodepa cepii STM32.
TaktyBaHHs 1 KepyBaHHs poOOTOIO Taiimepa. ['eHepallisi cUrHamiB CHiB NajaHHSA 1 (OpMyBaHHS
IIUPOTHO-IMIYIBCHOT MOIYJsAMii. Pexum 3axBarTy BMICTY JIUMJIBHHMKA TaiiMepa 1O 30BHIIIHHOMY
curHary. OcHOBHI (¢yHKIIi a1 poboTH 3 Taitmepamu. AnHajoro-mudpoBi 1 mUQPO-aHATIOTOBI
nepeTBoproBadi MikpokoHTposiepa cepii STM32. OcHOBHI XapaKTEpHUCTHKH 1 pekuMu podoTH. Kanamm

ALII perymsipHOro 1 IHXEKTOBaHMX mepeTBopeHb. Buxopucranus ALl B sKOCTI aHanoroBoro
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cTtopokoBoro Taiimepy. OcHoBHi ¢yHKIii A poodotu 3 AL 1 IIAIL. OcHoBHi iHTEepdeiich 3B’ A3KY
MikpokoHTposiepa cepii STM32. OCHOBHI XapakTepUCTHKH 1 PEKUMHU poOoTH. MoIynb MpsiMOro
J0CTyny A0 mam’sTi MikpokoHTposepa cepii STM32. OcHOBHI XapaKTEPUCTHKH 1 PEXUMH POOOTH.
[Tepenava MacuBiB JaHUX MK TEpUPEPITHUMHU TPUCTPOSMHU 1 ONIEPATHBHOIO TTaM’ ITTIO.

[TobynoBa cucrem BimoOpakeHHs iH(opmarii Ha ©6a31 MikpokoHTposiepa cepii STM32.
[ToGynoBa cuctem kepyBaHHs Ha 0a3i MikpokoHTpoiepa cepii STM32. Meroau oOpoOKH CUTHATIB 3
KHOIIOK, 3MIHHHUX PE3UCTOPIB, €HKOJAEpPiB, IKONUCTHKIB, ceHcopHuX maHeneil. [loOymoBa cucrem
(dhopmyBaHHS IMITYTLCHUX TIOCITIIOBHOCTEHN Ha 0a3i MikpokoHTposepa cepii STM32. [ToOynoBa cuctem
peecTparii aHaJIOrOBHX CHTHaTMB Ha 0a3l MikpokoHTposjepa cepii STM32. bararokanambHa
BUMIipIOBaJIbHA cucTeMa. Bukopucranus nonepennboi 00poOku curnaiis. [ToOynoBa komMyHiKaliiHOi
cucreMu Ha 0a3i MikpokoHTposiepa cepii STM32. Po6ora 3 pmaTtumkamu, M0 MaioTh LU(POBUI
iHTepderic 3B’s3ky. OOMIH MaHMMH MDK MIKPOKOHTpOJepHUMH cucTtemMamu. [lepemavya mgaHux Ha
MePCOHAIbHUIM KoM oTep. Bubip 1 oOrpyHTYyBaHHS BHKOPHUCTAHHS MIKPOKOHTpOJEpa Ha MiACTaBi

3a/1a4, 10 BUPIIIYIOTHCS.
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2. Mukponporeccopsl 1 MUKpOOBM B cucteMax aBToMaTudeckoro ynpasiieHus: CripaBo4HUK/
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5. Muxporporneccopst / K.I'. Camodainos, O.B. Bukropos, A.K. Ky3nsk u ap. — K.: Texnuka,
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10. The Definitive Guide to ARM® Cortex®-M3 and Cortex®-M4 Processors / Joseph Yiu.
Newnes. 2015 — 1055 p.

11. The Definitive Guide to ARM Cortex-M0O and Cortex-MO+ Processors / Joseph Yiu.
Newnes. 2015 — 764 p.

12. The Insider’s Guide To The STM32 ARM Based Microcontroller / Trevor Martin. Hitex
(UK) Ltd, 2008. — 100 p.

13. Embedded Systems, Fifth edition / Jonathan Valvano. 2014. — 320 p

CrerianizoBaHi MIKpOKOHTpOJIepHi cucTemMu: Teopis 1 mpaktuka: miapyunuk / €. I. Cokon [Ta
iH.] ; XapKiBChbKUH MOMTEXHIYHUHN 1H-T, HaIl. TeXH. YH-T. — X.: HTY «XIII», 2007. — 252 c.

14. TlporpammupoBanue u omnagka C/C++ mpuinoxeHU ajii MUKpPOKOHTposuiepoB ARM /

M.IO. Crenanosuu. JIMK Ilpecc. 2012. — 170 cp.

2.6 Anaromis i ¢iziosiorist

AnatomivHa Oy/10Ba KJIITHHH, TKAHUH OPraHi3My JIIOJUHH.

Anapar pyxy ¥ omopu. OcboBuil ckeneT. bynoBa ckenery sroauHu. JlogaTKOBHIl CKeEJeT.
Kictkn BepxHBOi Ta HIWKHBOI KiHIIBKH. Cyriobu KiHIIBOK. Buam cyrmno6iB. M’si3u 9acTuH Tinia.
M 5131 TOJIOBY, CIIMHMU, KABOTA.

Cucremu KpoBi Ta KpoBooOiry. Cucrema KpoBi, KIITHUHU KpoBi. Cuctema kpoBooOiry. bynosa
cepis. Benmke ta maine xona kpoBooOiry. JlimpaTtuuna cuctema. JlimpaTuuHi cyauHu.

CuctemMu AWXaHHs, TPaBJICHHS, ceUOoCTaTeBa cuUcTeMa, Imkipa. JluxampHa cucrtema. bymoBa
OpoHxianpbHOTO jaepeBa. TpaBHa cucrtema. TpaBHHMI KaHaj, BelIMKI TpaBHI 3aio3u. (CedocrareBa
cuctema. CeuoBi opranu, cratesi opranu. [lkipa. [ToxigHi mKipu.

EnnoxpuHHi 321031, HEpBOBa CHUCTEMa 1 OpraHu 1nouyrTi. EH1okprHHA cucrema. EHTOKpUHHI
3ano3u. bynosa ta ¢yHkuii HepBoBoi cuctemu. lleHTpanbHa, nepudepudHa Ta BereTaTUBHA HEPBOBA
cuctema. Opranu nmovyrri. Opras 30py.

[Ipupona BuUHUKHEHHS OloeneKTpuyHUX moTeHmianiB. I[lotenmian cmokoro. [lorenmian mii.
MioHeBpabHHIA CHHATIC.

diziomnorist cepreBo-cyauHHOi cuctemu. diziosorist kpoBi. Ckiaj, KUIbKICTh, (i3iko-XiMiuHi
BracTuBOCTI KpoBi. Cucrema kpoBooOiry. IlpoBimna cuctema cepus. Cepre sik Hacoc. HeitpoH-
ryMopayibHa peryismis. JJisubHICTh cepiisl.

®izionoris opraniB auxaHHsA. Bentwrsiist ynereniB. ®a3u auxaHHs. ['a3000MiH B JIeTeHsX i
TKaHuHax. ['a3000MiH B TkaHuHaxX. Perymsmist nuxanus. J{uxaHHg B yMOBax 3MiHEHOT'O aTMOC(HEPHOTO
TUCKY. D1310JI0T1sI OPraHiB TPABJICHHS Ta CEUOCTATEBUX OPTaHIB.

Motopuka LIUTYHKOBO-KHIIKOBOTO TpakTy. PeduiekTropHe BHIIEHHS HUIYHKOBOTO COKY.

Metoau nocmikenns. O6miH pedoBuH. Tepmoperynsmis. OcHOBHMI 1 eHepreTHuHui oOMiH. OOMiH
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O1IKIB, )KUPIB 1 ByrJIeBo1B. BiTaminu. MexaHi3m ceuoBuaieHHs. KiTbKICTh 1 CKITa] cedi.

®izionorisi LEHTpalTbHOI HEPBOBOI CHUCTEMHU. 3allo3U BHYTPIIIHBOI cekpeuii. Perymsiis
TiSUTBHOCTI 3103 BHYTPIIIHBOI cekpemii. ['opmonu. Mertonu mocmimxerHs. Di31010Tis HEHTPaTbHOI
HEpBOBOI cuctemu. Di3i0Joris IEHTPAIbHOI, MepudepuyHoi Ta BETeTaTHBHOI HEPBOBOI CHCTEMH.
Meroau nocmimkenHs. Opranu modyTTiB Ta ix nmpu3HadeHHs. CripuiiMaHHS CBITJIIOBUX ITOJPa3HEHb.

Ilepenaya 3ByKOBUX KOJIMBAaHb.

Pexomenoosana nimepamypa

1. buesn JI. MmtroctpupoBaHHOE PYKOBOJICTBO MO aHaToMHH W (usuonoruu: Ilep. ¢ anrm. —
Buenicurma, 1998. — 96 c.

2. Ipusec H.I'., JIsicenkoB H.K., bymkoBuu B.M. Anatomus uenoBeka. — JI.: Menuuuna,
1974. - 452 c.

3. Crapymenko JI.I. Anartomis Ta ¢izionoris moaunu: Y4u0. nocionuk. — K.: Buma mkona,
1998.-210c.

4. ®uznonorus yenoseka: yueonuk: B 2 1./ B.M. ITokposckuii, I.®. Ko-potsko, B.W. KoGpun
[u np.]; mox pen. B.M. Ilokposckuid, I'.®. Kopotsko. — M. : Menuuuna, 2000. — 448 c.

5. OcHoBu anartomii 1 ¢iziomorii moanan [Tekct]: HaBy. mocionuk / M.A. JlicoBa. — XapkiB:
HTVY «XII», 2008. — 256 c.

2.7 Peectpauis, nepenaya i o0podka ingopmanii

BuwmiproBaneHuii  meperBoptoBad. [HGopmamniiinuii  curHan. [Hdop-MamiiiHuii  mapameTp
curHary. CTaTW4YHI XapaKTePUCTUKU BHMIPIOBATBLHUX IepeTBoproBauiB. KoedimieHT Ta GyHKIIISA
nepeTBopeHHs. UyTnuBicTh Ta mopir uyriuBocTi. CriocoOu 3HMKEHHsI MOXuOKu. Bubip mgatumka 3a
CTaTUYHMMH XapaKTepUCTUKaMH. JIMHAMi4HI XapaKTEPUCTUKU BUMIPIOBAJBHHUX II€PETBOPIOBAUIB.
[lepenarouna xapakrtepuctuka. JluHamiuni moxuOku. BuOip nmaTumka 3a JUHAMIYHUMHA
XapaKTepUCTHKAMHU.

JlaTuvKky eNeKTPOMAarHiTHUX BEIWYMH B CIICKTPOHHIM MeauuHii amaparypi. Jlatdaumku sk
HEeBiJl'€MHAa 4YaCTHHA EJEKTPOHHOTO MpPHUCTPOr. Bu3HadueHHs nardymka. [anpbBaHidHA pO3B’sI3Ka.
VY3romkeHHs piBHiB 1y miakmoueHHs 10 ALIT. Ananorosi Ta nuudpoBi JaTYHKH.

PesuctuBHi maruvmku Hampyru. [IpuHnum mii. XapakTepucTHKH Ta 00JacTh 3aCTOCYBAaHHS.
Jlxepena moxuOOK Ta TEXHIYHI criocoOu ix ycyHeHHs. KoMreHcoBaHMi AUTBHUK Hanmpyru. Pe3uctuBHi
natuuku cTpymy. Cranmapti mryHTH. [lpunnun nii. XapakTtepucTuku Ta 00JacTh 3aCTOCY-BaHHS.
TemmneparypHa KOMIEHCALLiS.

Enextpomarnithi gatumku. BumiproBanbHi  TpaHchopmaTopu crpymy. [lpuHium  mii.
XapakTepucTuku Ta o0sacTh 3actocyBaHHs. OcoOIMBOCTI KOHCTPYKTHBHOIO BHKOHaHHs. J[xepena

MOXUOOK Ta TEXHIYHI CIOCOOU 1X YCYHEHHSI.
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["anbBaHOMArHITHI JaTYMKU CTpymy. ['ambpBaHoMarHiTHI edextu. [aTtunku ctpymy Ha edekTi
Xomna. INpunmun nii. XapaktepucTuku Ta o0aacTe 3acTocyBaHHsA. OcoOIUBOCTI KOHCTPYKTUBHOTO
BHUKOHaHHs. J[>kepena moxuboK Ta TEXHIYHI CIIOCOOM 1X yCYHEHHS.

doroenekTpuyHi Aatyuku. OnTuyHa mapa. JaTyuku CTpyMy Ta Hampyrd 3 BHKOPHUCTAHHSIM
ontuvHOi mapu. [IpuHimn aii. XapakTepUCTHKHU Ta 00JIaCTh 3aCTOCYBAHHS.

Creniansai IMC gatuukiB enekTpomarHitTHUX BenuduH. IMC gaTyukiB 3 HHPPOBUM BHXOIOM.
CrenianizoBani gatunku crpymy Ha edekri Xomra. IMC ¢oToenekTpuyHUX NaT4MKIB CTPyMy Ta
Harnpyry. J[aT4uku 3 NIMPOTHO-IMITYJIbCHOIO MOYJISAIIEI0 BUX1THOTO CUTHATTY.

3aranpHi TuTaHHS Teopii iHopmamii. Otpumanss iHdopmamii. [lepenavya indopmamii Ha
BigcTanb. OOpoOka iH(popMarii, 10 MpencTaBlieHa y BUIIIAMI €JIEKTPHYHUX aHAJIOTOBHX CHUTHAIIB.
[leperBoproBaui nu¢ppoBuit konq — iHopmamiiiHuii napamerp curHany. IleperBoproBaui

iHdopmariiHuii mapamerp — udpoBU KOJI.

Pekomenoosana nimepamypa
1. Burne6 I'. daruuku. YcrpoiictBo u mpumeHenue (mep. ¢ Hem. M. A. XauepHoB). — M. :
Mup. — 1989. — 196 c.
2. AbakymoB B.I'., Pu6in O. 1., Cpartom M. Biomeauuni curmamu. IeHesuc, 00po0OKa,
MmoHitopuHr. — Kuis: Hopa-Ilpiat. — 2001. — 515 c.
3. Mamenko, T. I'. JlaTunku B OnoTexHuueckux cucrteMax — X. : HTY “XIIN”. — 2003. — 224

4. Kooyc A. Hatunku Xosmta u marautopesuctopsl / A. KoOyc, S. TymmHckuii ; nep.: K. b.
Makunonckas, B. 1. Tuxonos. — M. : Dueprus. — 1971. — 352 c.

5. Arelikun, JI. M. JlaTuukyu KOHTpOJII M PETyIupoOBaHuA: cnpaBodyHoe usganue / [I. U.
Aretikun, H. H. Ky3nenoga, E. H. Koctuna. — M. : Mamunoc-tpoenue. — 1965. — 928 c.

6. Bynbser, k. JlaTuuku B UGPOBBIX cUCTEMaX: MPOU3BOACTBEHHOE U3-AaHUE : TIep. C aHTJI.
/ Ix. Bynesert ; nep. B. B. Manos ; pex. nep. A. C. SIpomenko. — M. : Dueprousaar. — 1981. — 200 c.

7. Areiikun, JI. W. JlaTuMku cucTeM aBTOMAaTHYECKOTO KOHTPOJIS U PETyJIUpPOBAHUSA:
cupasousble Matepuansl / JI. U. Arelikun, E. H. Koctuna, H. H. Ky3nenosa; pen. b. C. Corckos. — M.
: Mamrus. — 1959. - 580 c.

8. AdanacreB B.B. Tpancdopmarops Toka. / B.B. Adanacees, H.M. Anonse, B.M. Kubens u
ap. — JL.: Dueproaromuznat. — 1989. — 416 c.

9. NNomnmyk E.C. M3meputensuble npeodpazoarenu. — K.: Buma mxomna. 1981 r. — 296 c.

10. A6akymoB B.I'. DnekTpoHHbBIe TpOMBIIIIIEHHBIE ycTpoiicTBa. — K.: Bumia mkomna. 1978 r. —
376 c.

11. Xoposun I1., Xwn Y. UckycctBo cxemoTexHuku: B 2-x Tomax. — M.: Mup. 1983 r.
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12. Konomber E.A. MUKpO3IEKTpOHHBIC CPE/ICTBA 0OPaOOTKM aHAJIOTOBBIX CHUTHAJIOB. — M.:
Panuo u cBs3e. 1991 r. — 376 c.

13. Anekceenko A.I'., Komomber E.A., Crapony6 I'.M. IlpumeHeHHME NpPEIU3UOHHBIX
aHAJIOTOBBIX MUKpocxeM. — M.: Panno u cBsi3b. 1985 1. — 304 c.

14. ®onkenbeppu JI. [IpumeHeHue onepanmoHHbIX ycunutened u auHeiasix UC. — M.: Mup.
1985r.-572c.

15. ®enopkoB b.I'., Tenenr B.A. Mukpocxemsr LIAIT u ALIL: ¢pyHKIIMOHUpOBaHKE, TApaMETPHI,
npuMmeHenue. — M.: Dueproaromuznar. 1990 r. — 320 c.

16. Mamenko T.I'. JlaTuuku B OMOTEXHUYECKUX CHUCTeMax: YueO. mocodue. — XappkoB: HTY
«XIT», 2003. — 224 c.

17. Hosuxos }0.B., Kanammuukos O.A., I'ynseB C.3. PazpaboTka ycTpoicTB cOnpsKeHUS IS
nepcoHasibHOr0 Kommbiorepa Tuna IBM PC. TlpakT. mocooue. — M.: DKOM, 2002. — 224 c.

18. Meaumnuuckue npudopsl: Pazpaborka u npumenenue / [lox pen. xona I'. BeGcrepa. —
Kues.: Menaropr, 2004. — 620 c.

19. Kunenckuit A.B. NmnynbcHo-n¢poBble U HU(PO-UMITYIbCHBIE TpeoOpa3oBaTeNu. —

XapokoB, HTY «XIIM», 2000 T. — 132 c.

2.8 dizioTepaneBTHYHI ANAPaTH i AIATHOCTHYHI NPHUJIAIH

Knacudixarris ¢bizioTepaneBTUYHUX amaparis. 3aranpHi NUTaHHS no0y0BU
¢izioTepaneBTH4HOI anaparypu. JlokanbHa Oapoteparis. JlikyBanpHI edekTH, mapaMeTpy BIUIMBY Ta
METOAMKHA TIPOBENCHHs mporeayp. ImmynbcHa Gaporepamis. ['imoGaporteparnis i rimepOapoTeparis.
Ocob6muBocti BruBy. JlikyBanbHI €(EeKTH, MapaMeTpu BIUITMBY W METOJIWKH MPOBEIACHHS MPOIETYD.
tyyna BeHTW LIS JiereHiB. OcoOMMBOCTI pi3HOBHIIB BIUTUBY. JIiKyBajbHI €(EeKTH, MapameTpu
BIUTMBY ¥ METOJMKH MPOBeJeHHA mporenyp. OCHOBHI MOJIOKEHHSI OKCUTEHOTEpaIlii Ta 030HOTepartii.
Ocob6muBocti BruBy. JlikyBanbHI €()EeKTH, MapaMeTpu BIUIMBY W METOJIWKH MPOBEIACHHS TPOIEIYD.
Cniocobu onepkaHHsI 030HO-KHMCHEBOI cyMinti. Meauuauii o3oHatop. [Ipu3HaueHHs i TeXHIYHI JaHI.
KoncrpyktuBHi ocobnuBocti. CTpykTypHa cxema ¥ mpuHUMN Aii. Aepo30ib 1 CHHIJIETO-KUCHEBA
teparis. OcobGmuBocTi BIumBY. JlikyBaibHI e(eKTH, mapaMeTpH BIUIMBY W METOAWKU NPOBEICHHS
npornenyp. Criocobu onepkaHHsl aepo30iB. AmapaTHe 3a0e3neueHHs Gi310TepaneBTUYHO1 armapaTypH.
PizHoBUTY HacOCIB JyUIsl IepeKavyyBaHHS PiJIMH 1 Ta31B, CTBOPEHHS THCKY 1 po3pspkeHHs. JlaTanuku, mo
BUKOPHUCTOBYIOTBCS B €IIEKTPOMEANYHII ra3oBiil anapaTypi.

OcHoBHi nonoxeHHs ¢oroteparii. Jlazepobesmeka, 3B'130K IMTUOUHU TPOHUKHEHHS i TOBXKUHU
xBuii. JlikyBanpHI eeKkTH, MmapaMeTpu BIUIMBY W METOIAWKH TMPOBEICHHS MpoleAyp. MeTonuuHe
3abe3nedyeHHst Qororepamii. BunpoMinioBaui i OJ0KM KepyBaHHS, iX XapaKTEPUCTUKH, CTPYKTYpPHI

cxemu. OcobauBocTi Xxpomorepartii. JIikyBanbHi eekTr, mapaMeTpH BIUIUBY i METOJUKU MIPOBEACHHS
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poLeayp.

OcobnmuBocti rigporepanii. JlikyBanbHi epexTH, mapaMeTpH BIUTUBY i METOIMKU MPOBEACHHS
nporenyp. CydacHi anapati uist rigporeparii. KomOGiHyBaHHS Tiapo- i (OTOTEpaneBTUYHOTO BILUIUBY.
OcobmuBocti BiOpoTepamii. JlikyBanpHI e(exTH, mapameTpu BIUIMBY W METOIUKH IPOBEICHHS
nporeayp. OcoOnuBOCTI yiabTpa3BykoBoi Tepamii. JlikyBanpHi e(dexkTH, mapameTpu BIUIMBY |
METOJIMKH MIPOBEICHHS TPOIEAYD.

3aranbHi TUTaHHS MEAWYHUX JIarHOCTHYHUX NPUIAMIB Ui BUMIPIOBAaHHS OlOMEIMYHUX
curHamiB. Enextpodizionoriudi METOAM IOCHTIKEHb. 3acO00u i AOCTIHKSHHS TTapaMeTpiB CepIeBO-
CYIMHHOI cucTeMH. 3aco0u Ta MpUIaau s AOCTIIKEHHS TapaMeTpiB IUXaIbHOT cCUCTeMU. MeToauku
Ta MPUJIAIH U1 BUMIPIOBaHHS TeMIIEpaTypH Tijia JIOAUHU. bioTenemerpisi.

Pekomenoosana nimepamypa

1. Knmuanueckas ¢usunorepanus / Opxkemkosckuii B.B., Bonkos E.C., Jlementok U.A. u ap.;
[Ton pen. B.B. Opxemkosckoro. —K. 3mopoB s, 1984. — 448 c.

2. O6mas ¢umsuorepanus: Yueonuk / B.C. VYnamuk, W.B. Jlykomckuii. — MH:
WuTepnpeccepBuc; Kuwxkneiii oM, 2003. — 512 c., ni.

3. ®u3noJorusl W TNATOJOTUs JbIXaHWS, TUIOKCUs M okcureHorepanus. K.:. M3marenbcTBo
akagemuun Hayk YCCP, 1958. - 500c.

4. CnpaBounuk no ¢usnorepanuu. [lon pen. A.H. O6pocosa. M., «Menununa», 1976, 344 c.,
C WL

5. Kapannamos B.U., IleryxoB E.b., 3ponuunkoB B.C. KBanrtoBas tepanus / [log pea. H.P.
[TaneeBa: YuebOnoe mocodue. — M.: OAO «M3marenscTBo «Menquimaa», 2004. — 336 c.: wi.

6. Mocksun C.B. DddextuBHocTs nazeproit tepamuu. — M.: HIUIL «Texauka», 2003. — 256
c.— 67 un.

7. YmakoB A.A. Ilpaktuyeckas ¢usuorepanusi. — 2-¢ u3A., ucnp. u gon. — M.: OO0O
«MenunuHCcKOe HHPOPMAIIMOHHOE areHCTBO». 2009. — 608 c.

8. Kunenckmit A.B. MmnynbcHO-1udpoBbie W HHPPO-UMITYJIBCHBIC MpeoOpazoBaTennd. —
XappkoB: HTY «XITH», 2000 r. — 132 c.

9. Kunenckuii A.B., Hlamapnuna B.H., [eitneko JI.M. Dnekrpokapauorpadus. — XapbKoB:
HTVY «XIIU», 2002. — 52 c.

10. I'punmu M.A. Tlatodusuonorust ngerkux. — M.: Cn6.: 3AO0 «M3garenbctBo BMHOM»,
«Hesckuii qnanex»,2000 — 344 c.

11. AbakymoB B.B., Pu6in O.L, Csarom . Biomemuuni curnamu. [enesic, 00po0Ka,
MoHiTopiHr. — K.: Hopa-mipinT, 2001. — 516 c.

12. TloneunteneB E.IN1., KopeneBckuit H.A. Dnexrpodusnonorndyeckas u (hoToMeTpudecKas

MeEIUIMHCKAsA TeXxHuKa. — M.: Bricmrag mkoma, 2002. — 470 c.
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13. Jlanunenko A.®D., Cxopoaenos B.B. OcHOBbI MEIUITMHCKUX U3MEpeHUN. Yueb. mocodue. —
XappkoB: HTY «XITH», 2001. — 150 c.

14. Memununckue npudopsl. Pazpaborka n mpumenenue / Ilox pen. J.I'. Beberepa. — K.:
Menropr, 2004. 620 c.

15. Ho6pora B.€., Timaniok B.O. biodizuka Ta ™Memuuna amapatypa. — Kwuis: BJ]
«[Ipodecionan», 2006. — 200 c.

2.9 TexHOJI0TiYHi OCHOBH €JIEKTPOHIKH

TexHomoriuHMii TIporiec, OCHOBHI MOHATTA. OcCHOBa MpOIECIB PO3AUTY Ta OYHIICHHS
MarepialliB, OCHOBHI Cy4acHi MeToaud ouHmieHHs. OpnepkaHHsS KpHCTamiB 13 TBepaoi ¢asu
(pexpucranizanis, nepekpucranizamis). OnepaHHs KpUCTAIIB 13 Ta30Boi (azu. OnepkaHHs KPUCTATIB
3 piakoi (po3ruiaBu, po3unHu) ¢a3u. TexHOoIoris OTpUMaHHSI MOHOKPHCTAJIiB OCHOBHUX €JIEMEHTAPHUX
HaITIBIPOBIIHUKOBUX MaTrepiaiiB: KPEMHIIO, TepMaHir0. TeXHOJIOTis OTpUMaHHS MOHOKPHCTATIB 3
PO3KJIaJIalounXcs HaIiBIPOBIAHUKOBUX CIIONYK. JIeryBaHHs KpHUCTaIiB B MPOLIECI BUPOIICHHS 3 PiAKOT
¢a3u. TexHosorii ogep» aHHs TPIMHUX HAMIBIPOBITHUKOBHUX CcHodyK. [loBepXHi Ta akTMBOBaHi TBEp/Ii
Tima JlucmepcHi cucteMu Ta  ICTHHHI  po3uuHU. DI3UKO-XIMIYHI  OCOOJIMBOCTI  PO3YHHIB.
Enexrpoximiuni mporiecd. XiMidHI 1 €JIEKTPOXIMIYHI METOAM MIATOTOBKH TMOBEPXOHBb. OUHUIIEHHS
MOBEpXOHb. XIMIYHE 1 €JEKTPOXIMiUHE TpaBJICHHA 1 TMOJipyBaHHS ToBepXxoHb CrenianbHe
3aCTOCYBaHHS E€JEKTPOXIMIYHOTO TpPAaBJICHHA IOBEPXOHb. XiMiuHI Ta ()i3HKO-XIMIYHI METOaAU
BHUTOTOBJICHHS IITIBKOBUX MarepianiB. PimmHHO(a3He XiMIYHE OCa/PKEHHSI METaliB, HAMIBIIPOBITHUKIB
Ta nienekTpukiB. PinmHHO(A3HI (Bi3HKO-XIMIYHI METOIM BUTOTOBJICHHS TBEpAUX IUTIBOK. ["azoda3Hi Ta

napoda3sHi XiMi4HI METOJIM BUTOTOBIICHHS TBEPIUX TUTIBOK.

Pekomenoosana nimepamypa

1. Tampor IO.M., LlBetkoB B.®. TexHOMOTHS MOMYNPOBOJHUKOBBIX U JTUAJIEKTPUUYECKUX
MarepuaioB. — M: Beiciag mkosa. — 1990r.

2. desareix I'.I'., Enues FO.E. Benenue B Teoputo riay0okoii ourictku BeniectB — M: Hayka. —
1981r.

3. IMMamkoB HKO.M. BpelpamuBanrie MOHOKPUCTAIJIOB METOJIOM BBITSATHBaHHUSA. — M:
Meramnyprus. — 1982r .

4. Pomanenko B.H. VYmnpasiaeHue cocTaBoM NOJYNPOBOJHUKOBBIX KpHUCTALIOB. — M:
Mertannyprus. — 1976r

5. beppu P., Xonn I1., 'appuc M. TonkomneHouHast TexHosorus. - Mocksa: DHeprust,1972.

6. Yraii SI.A. Beegenue B XuMUIO MOJTYIIPOBOTHUKOB.- MockBa: Bricias mkoma, 1975.

7. Kobasicu H. Beenenue B HanotexHonoruto.- M.: BUHOM. JlaGopatopust 3uanuii, 2008.-134



105

8. Cyznmane W.II. HanotexHomorus: (U3MKO-XUMHSI HAHOKIACTEPOB, HAHOCTPYKTYp H
HanoMatepuanos.-M.: KomKnura, 2008.-592 c.

9. bamabanos B.M. Hanorexnomnoruu. Hayka Oyaymiero.- M.: Dkcmo, 2009.- 256 c.

10.  OcHoBbl  mpukiIagHOW  HaHoTexHoymormn /  A.A.AGpamsan, B.M.banabanos,
B.N.bexnemumes, P.B.BapranoB, W.M.Maxouun, B.A.ConomoBuukoB.-M.: MAT'UCTP-IIPECC,
2007.-208 c.

2.10 ImoBipHicHi 0cHOBH 00pO0OKH TaHUX

HeBinBOpOTHICT, MOXMOOK Ta Ba)JIMBICTh 3HaHHSA MMOXHOOK. OIiHKa MOXHUOOK Mpu
OaratopazoBux BUMipioBaHb. [loXHMOKM B NpsAMHUX BUMIPIOBAHHSX, CYMH, PI3HHUIII MHOXXEHHS Ta
ninenHs. HezamexHi moxuOku npu nonaBaHHsX. J{oBiabHA (yHKIIS OHIET 3MIHHOT. METO «KpOK 3a
KpOKOM». 3arajgbHa (popmyiia 1 po3paxyHKy MOXUOKH MPU HEMPSIMUX BUMIpIOBaHHSX. Bunaakosi Ta
cucrematnyHi nmoxubku. CepenHe 1 crangaptHe BiaxwieHHs. CTaHIapTHE BIIXWICHHS SK IMOXHOKa
OMUHMYHOTO BigxuieHHs. CTaHgapTHE BIAXWJICHHS BiJ cepeaHboro. licrorpamu 1 po3mofiny,
TPaHUYHUA 1 HOpManbHUU posnonia. CraHmapTHe BIOXWICHHS sSK 68%-Ba moBipua TpaHUIIA.
OOrpyHTYBaHHS CEPEIHBOrO, SK Hammmoi omiHKu. OOIpyHTYBaHHS CEPEIHBOTO KBAAPATUYHOTO
cknaganag. CTaHnapTHe BIIXWIJICHHS BiJ cepeaHboro, koegiuieHT moBipu. IlpobGrema BiakumaHHS
naHux. Metoau BukiItodeHHs rpyoux mnomminok. Kputepiit IlloBene. IIpoGnema 00’ eaHaHHS
pe3yibTaTiB pI3HUX BUMIpIOBaHb. 3BaxeHe cepemaHe. Kputepiil BiAmoBIZHOCTI X2 («Xi-KBaapar»).
Cryneni cBoboau i mpuBeneHe 3HaueHHs X2. ImoiprocTi mist X2. KoedimieHT MiHIHHOT KOpesiii.

JloBipui ouiHku KoedimienTa niHiiHOT Kopensuii. [Ipsimi perpecii Ta ix 10oBipYi OIL[IHKH.
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cratucTuke. — M.: Beicmag mkona, 1979.

3 [IEPEJIIK INTAHDb

3.1 Teopisi eJIeKTPOHHUX KiJI

1. Cdopmymntoiite 3akoH Oma 1 mNpUBENITH BIANOBITHE CIIBBiAHONICHHS. HaBemiTh
CHIBBIAHOIIECHHS JJIS1 PO3paxXyHKY CyMapHOI1 EMHOCTI JUIsl BUMAAKIB 1X MapajeabHOro Ta MOCHTiIOBHOTO
3’ ¢THAHHA.

2. IlepepaxyiiTe OCHOBHI MapaMeTpy CHHYCOiIaIbHOTO CTpyMy. YoMy PiBHI CepeiHi 3HAYCHHS
CTpyMy 1 HanpyTru?

3. Slxkumu mepeBaramMu BoJiofi€ TpudazHe eneKTpuuHe Kosio? 300pa3iTh CXeMy BKIIOUCHHS
reHeparopa THUMY <«3ipka». YoMy piBHI (a30Bi 1 JiHIMHI 3HAYEHHS CTPyMy 1 Hampyru JUisl TaKoro
BKJIFOYEHHS?

4. 3o00pa3iTh 3aradbHUN BUTJISAA KPUBOI HAMarHiu€HOCTI (QeppiMarHiTHOrO MaTepiaiy.
OxapakTepu3yiTe OCHOBHI AUISHKHU JTaHOT 3aJIKHOCTI.

5. OnuuriTe NpUHIMTI pOOOTH €IEKTPO-MAarHITHOTO pelie.

6. Chopmymroiite nepme npaBwio Kipxroda. HaemiTh CIHiBBITHOIICHHS IS PO3PaxyHKY
CYMapHOT0 OTOpPY JUIS BUMAJIKIB IX MapajesbHOro Ta MOC1I0BHOTO 3’ € THAHHS.

7. 3anuiuiTe BHpa3 s CHHYCOiJAJILHOTO CTPYMy B CHHYCHOMY BUTJsAl. YoMy piBHI nitoui
3HA4YEHHS CTPYMY 1 Hanpyru?

8. 300pa3iTh 3aradbHUN BUTISAA TETIl TicTepe3ucy. OxapakTepu3yWTe OCHOBHI BEIHMYHMHH,
XapaKTepHi 3a3HAYCHOT 3aJICIKHOCTI.

9. OnuuiTh npuHIUI poOOTH 0JHO(DA3HOTO TpaHChOopMaTOpA.

10. [Haiite Bu3HaueHHs enekTpuyHOro ¢inbrpa. Haemite knacudikaniro ¢GiabTpiB 1O
Jiana3zoHy 4acToT, U0 MPOIMYCKAIOTHCA.

11. HaBenite knacudikaiiro Oe3mepexiTHuX HaIIBIPOBIIHUKOBUX MPUIANIB 1 TPHIAIIB 3
OJTHUM P-N MEPEXOJIOM.

12. YV sxux pexumMax MoxXe MpalioBaTy HaMiBIPOBITHUKOBUN TPAH3UCTODP?

13. HaBeniTh mpukiIan €ICKTPUYHOI CXEMH BUIPSAMIISYA 3 BHUKOPHCTAHHSIM JBOX JIOJIB 1
MOSICHITH MPUHIIUATI HOTO ii.

14. HaBenith mpuKIIaj eIeKTPUIHOI CXeMU EMHICHOTO (DiJIbTpa 1 MOSICHITH MPUHIIMIT HOTO Aii.

15. HaBeniTe kiacudikaliiro HamiBIpPOBIIHUKOBUX MPHUJIAAIB 3 OJHUM, 3 JBOMA 1 Oiiblle p-n
nepexoiaMu.

16. [lepepaxyiiTe OCHOBHI TapaMeTpH HAIIBIPOBITHUKOBOTO Jioaa?

17. 300pa3itTh CTPYKTYpy HAMIBIPOBITHUKOBOTO TUPUCTOPA 1 MOSICHITH MPUHITUI HOTO Mii.

18. HaBeniTh mpukiaa eNeKTPUIHOI CXEMU BHIIPSMIISIYA Ha OCHOBI JIIOJHOTO MOCTA 1 MOSICHITH
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MIPUHITATI HOTO ii.

19. HaBeniTh mpuKiIaj eNEKTPUYHOI CXeMHU 1HAYKTUBHOTO (iIbTpa 1 MOSCHITH MPUHIUI HOTO

.

3.2 OcHOBM HAHOEJIEKTPOHIKHU

1. 3B’s130K 1 BiAMIHHOCTI KBaHTOBOi 1 KJIacW4HOI MexaHikd. [IpWHIMN HEBHU3HAYEHOCTI
Ieiizendepra.

2. Jlosxwuna xBumi ae bpoiins. [Ipunnun [Taymi. Po3kputu MOHATTS «KBaHTYBaHHS €HEPTii» 1
«KBaHTOBOPO3MIpHi €(heKT».

3. PiBusuns Illpexinrepa 1 3aranbHi BIACTUBOCTI WOro pimieHHSA. XBHIbOBA (DYHKIIiS.
[1inpHICTH TOTOKY HMOBIPHOCTI.

4. Po3citoBaHHSI YaCTHHOK Ha MOTEHIIHHOT cxoauHIll. TynnenupoBanue. [loTeniiitamii 6ap’ep
KiHIeBO1 mupuHH. [IpoXomKeHHs eNeKTpoHa uepe3 6ap’ep 1 Hajx 6ap’ epom.

5. KBanToBe oOMexeHHs. YacTKka B MPSIMOKYTHIM MOTEHIIIHHIN sMi.

6. KBaziuacTuHku B TBepAOMY Tili. EKCUTOHH, TIIa3MOHH, TIOJSIPOHU, MarHOHHU.

7. Pe3oHaHCHE TYHEIIOBAHHS.

8 Mopenp Kponira-IlenHi mpo o JHOBUMIPHOMY PYCi €IEKTPOHA B TIEPIOAMYHOMY IMOTEHITIATI.

9. Knacudikarmiss HamiBIPOBITHMKOBUX  HAaArpaTok. BmacTuBOCcTI 1 3acTOCyBaHHS
HaMiBIPOBITHUKOBHUX HAATPATOK. EHEPreTHYHMIA CIIEKTP CBEPXPEIIETOK.

10 bamicruununii Tpancniopt. [IpykHe 1 HeNIpyKHE PO3CIFOBaHHSI.

11 IIpoBigHICTH TBOBUMIPHOTO €IEKTPOHHOTO Ta3y (KBaHTOBUH eekT Xoiria).

12 ExkpanyBanHs enektpuuHoro mojii B 2D-cucremax. OcoOmMBOCTI eKpaHYBaHHS
€JIIEKTPUIHOTO TOJI Y KBAHTOBHX APOTAX.

13 Hanorouku. HanoTpyOxwu.

14 Ocamxenns miiBok JleHrmiopa-bnomkerT.

15 XimiuHe ocapkeHHs 3 Ta30Boi (asu.

16 MonekynsspHO-IPOMEHEBA EMiTaKCis.

17 Metogun ¢opMyBaHHS HAHOEGJIEKTPOHHUX CTPYKTYp, 3aCHOBaHI Ha BHUKOPHCTaHHI
CKaHYIOUHX 30H/IB. ATOMHA 1H)KeHepis. JIokaapHe OKMCIIEHHS METAIIIB 1 HAMIBIPOBIIHUKIB. JIokanpHE
XIMIYHE OCaJPKEHHS 3 Ta30BO1 (a3u.

18. IIpodinmoBaHHs pe3ucTiB ckanyrounMu 3oH1amMu. Hanoapyk. Ilip’ssHa HanomiTorpadis.

19. Camoopranizattisi Ta camoperysiroroui mporecu. Camo30upaHHs.

3.3 TBepaoTijibHA eJIeKTPOHIKA

1. ®i3uyHMA CeHC KIHETUYHOTO DIiBHSIHHSA bojblMana. 3amucatu piBHSHHS HETEpPEpBHOCTI.
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3anucaTy pIBHSHHS IS TapIlialbHUX CTPYMIB €JIEKTPOHIB 1 MIPOK 3 BKA3IBKOIO BCIX IMO3HAYEHb 1
CEHCY JOJaHKIB.

2. JleroBaHi HamiBIPOBIAHUKU. 3AIEXKHICTh KOHLEHTpAILil HOCIIB 3apsay Bl TeMIlepaTypH B
JIETOBAaHOMY HAITIBIIPOBITHUKY. 3B’ sI30K KOHIICHTpAIlli HOCIiB 3apsly B JIETOBAaHOMY HaIiBIPOBITHUKY
3 KOHIICHTPAIIIE€I0 Y BIACHOMY HAIliBIIPOBITHUKY.

3. Sk moB’s3aHI KOHLEHTpalii HOCIIB 3apaqy 1 XIMIOTEHI[iald B HEBUPOIKEHOMY
HaMIBOPOBIAHUKY 1 XIMIIOTEHLIAIH €JIEKTPOHIB 1 NIpOK B piBHOBa3i? SIK CHIBBIAHOCHTHCS PIBEHB
JIETYBaHHS N- 1 p- o0actei p-n nepexony 3 po3mipom OO3 B ux o6mactsx?

4. Po3moain eNeKTpUYHOrO0 TOTEHIlAy Ha KOHTaKTI METal-HammiBIPOBIAHUK 13 IIapoOM
30igHenHs. [liarpama koHTakTy. KOHTaKTHA pi3HULS TOTEHIIAMTIB.

5. KoopanHaTHuii po3moisl HEPIBHOBAXKHUX HOCIIB 3apsay B OAHOBUMIPHOI MOZETI MEPEXomdy.
JlaiiTe BU3HAUYCHHS 1HXKEKIIIT Ta eKCTPaKIlii HEPIBHOBAKHUX HOCIIB 3apsTy.

6. BAX p-n nepexony 3 MUPOKOIO 0a3010 MPU MATTUX 1 BETUKHUX PiBHIX 1HXKEKIi. KU BUTIISA
npuiiMae BAX p-n nepexofy 3 A0Broro 6a3010 Npy HaIBUCOKHUX PIBHAX 1HXKEKIIi1?

7. Bunu po6oro p-n mepexony.

8. YT1BOpenHs p-n mepexonmy. Bucora Oap’epy. Hamwmnite piBHSHHS 1 TpaHWYHI yMOBH,
BUPIIIMBIIY K€, MOXKHA pO3paxyBaTH IKUPHUHY p-n nepexony. [llupuHa 1 3apsa0Ba eMHICTh IEPEXOLTY.
VY sKoMy BUIAJKY 3apsiioBa €MHICTH p-n nepexoay nponopuiiina U-1/2, a B sskomy U-1/3?

9. YuM BUKIHMKaHa HEOOXIIHICTh 3MEHIIYBaTH INUPUHY Oa3zu p-n mepexony? BAX p-n
Mepexoly 3 BY3bKOIO 0a3010 MPH MajuX PiBHAX 1HXKEKIi, ii BIAMIHHICTH Bia BimmoBimHoi BAX p-n
nepexoy 3 MHUPOKOI0 0a30io.

10. BAX p-i-n mioga i p-n mepexoay 3 peKOMOIHAIIIEO 1 TeHepalli€lo B 1api 00’ €MHOTO 3apsy.

11. Terepomepexonu. 3 YUM TIOB’S3aHI MeEpeBard iX BUKOPUCTAHHS [UIS CTBOPEHHS
BUNIPSAMIISIIOUMX TiepexoniB. HapucyBatu 30HHY miarpamy rereponepexona Si/4H-SiC enexTponHa
cnopinaenicth s Si = 4.05 eB, ana 4H-SiC = 4.6eB, mmpuna 3aboponenoi 3oau 1.1 eB mst Si i
3.0 eB ms 4H-SiC, rnmubuna 3ansranss piBHA Gepmi moao aHa 30HM npoBigHocTi -0.5 eB g Si Ta
-1.5 eB ana 4H-SiC.

12. Po3nominn eneKTpUYHOTO MOTEHIialy Ha KOHTAKTI METaJl-HamiBIPOBITHUK 13 IIapOM
30arayeHHs. Jliarpama koHTakTy. QI3MYHHN CEHC 1e0aEBCHHOTO PaIiycCy.

13. P-n mepexin. Ctpykrypa. bonbsiMaHiBchbka piBHOBara.

14. Hecumetpuunuii p-n nepexin. Emitep. baza.

15. Ilpsime 3MimieHHs p-n mepexoay. |'paHMYHAa HEpaBHOBICHA KOHIIGHTpALis HEOCHOBHHMX
3apsiB. [mkekis. PiBHI 1HXeKIIii.

16. 3BopoTHE 3MilIeHHS p-n epexoay. Excrpaxirisi.

17. BAX ixeaini3oBaHOTO p-h MEePexXoay.
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18. IIpo6iit p-n mepexoxy. Mexanizmu mpo6oro. TemneparypHa 3anexHICTh Halpyry Mpo0oro.
19. bap’epna emkicTb. Bapikamnu.

20. OCHOBHI TE€XHOJIOTi1 BUTOTOBIICHHS HAMIBIIPOBITHUKOBUX J1OIB.
21. KoHTakT «MeTan-HamiBnpoBigauk». Jioau LIoTTki.

22. CtabiniTponu u cTabicTopu. Ix BuKopucTaHHs.

23. CtpyKTypa i OCHOBHI PeXHMH POOOTH OIMOJISAPHOTO TPAH3UCTOPA.
24. OcHOBHI napaMeTpu OIMOJIIPHOTO TPAH3UCTOPA.

25. ®i3u4HI MPOIECH B OIMOIIPHOMY TPAH3UCTOPI.

26. Cxema BKJIIOUEHHS TPAH3UCTOPA 13 3arajbHUM EMITEPOM.

27. CTaTu4Hi XapaKTepUCTUKH I CXEMH 3 3araIbHUM eMITepOM.

28. I'pannuHO JOMYCTUMI MapaMeTpu OIMOIAPHOTO TPAH3UCTOPA.

29. JluHamMi4H1 XapaKTEPUCTHKU OIMOJIIPHOTO TPAH3UCTOPA.

30. Cknanosi Oinmossipai Tpan3uctopu. Cxema JlapimiHrroHa.

31. I[TonbOBi TPaH3UCTOPH 3 KEPYIOUUM P-N-TIEPEXOIOM.

32. Cxemu BKJIIOYEHHS MOJIBOBUX TPAH3HUCTOPIB.

33. CratuuHi XapaKTEPUCTUKH MOTHOBUX TPAH3UCTOPIB.

34. TTobOB1 TPAH3UCTOPH 3 130JIbOBAHUM 3aTBOPOM.

35. Kom0iHOBaHi TpaH3UCTOPH.

3.4 [IporpamyBaHHs

1. OcHOBHI apu(MeTHYHI 1 JIOT14HI orepaitii, o0 BUKOPUCTOBYIOTHCS IIPH PO3paXxyHKY BUPa3iB.

2. ®opmat BUKIUKY QYHKILT. AprymeHTH QyHKITii.

3. OOnacte nii 3minHux. CneuianbHi cnenuikamii 3MIHHHUX: CTaTH4Hi, PETiCTPOBI.
BigMmiHHICTD 30BHIIIHIX 1 BHYTPILIHIX 3MiHHUX.

4. ®opmaTtuuii BuBoy — pynkiis printf. [Topsmok BUKINKY, OCHOBHI CHMBOJIH ITIE€PETBOPEHb.

5. YmoBHi onepatopu if-else i case. DopmaT KOMaHIH.

6. Oneparopu rukiry while i for. @opmar 3amycky, 0co0IMBOCTI poOOTH.

7. Pobora 3 MacuBamMM ¥ cTpyKTypamu AaHux. DopMar ommucy NepeMiHHUX 1 OpraHizaris
JOCTYITy 710 3HA4YEHB CJIEMCHTIB.

8. 3HaueHHsS 4YHCEIBHHX METOJIB NPH PO3B’S3KY 3a1ay, MIO0 BHHUKAIOTH TPU JTOCIIKEHHI
eJIEKTPOMArHiTHUX MPOIIECiB B €NEKTPUYHHUX Ta €IEKTPOHHUX KOJIaX.

9. Etanu po3B’sI3Ky HENIHIMHUX piBHSAHB. 30711l KOpeHiB. MeToan yTOYHEHHS KOpEHiB.
3aco6u 3MEHILIEHHS TOXUOKH 00YHCIICHb.

10. VYTouyHEHHS KOPEHIB HENIHIWHUX PIBHAHb METOJIOM JUXOTOMII. ['eomeTpuuna

1HTepIpeTallisi METOIy.



110

1. YTouHEHHS KOPEHIB HEJIHIMHUX PIBHSAHb METOAOM JOTHYHUX. [ eoMeTpUUHa 1HTEpHpeTaIis
METOY.

12. VTOuHEHHS KOpEHIB HENiHIHHUX pPIBHSIHb KOMOIHOBaHUM METOJOM XOpJ 1 JAOTHYHUX.
['eomeTpruHa iHTEpHIpETALis] METOTY.

13. YTouHEHHS KOpPEHIB HENHIMHUX PIBHSIHb METOJIOM Xopi. ['eomerpuyHa iHTEpmpeTais
METOY.

14. YTOYHEHHSI KOpPEHIB HENIHIHHUX PIBHAHb METOJIOM MPOCTUX iTepalliil. YMoBa 301KHOCTI
iTepariiHoro mporecy.

15. ANTOpUTM YTOUYHEHHS KOPEHIB HENIHIWHUX piBHSAHb MeTofoM xopa. [IpaBumo BuOOpy
CTaJ01 TOUKH.

16. YMoBa /1 po3B’si3aHHS CUCTEM JIHIMHUX anreOpaiuHuX piBHSAHB ITEpalliiHUMH METOaMHU.

17. Po3B’s130K cucTeM JIiHIMHUX anreOpaidHuX piBHSIHB MeToa0M Kpamepa.

18. Po3B’s130K cucTeM JIIHIMHUX anreOpaidHuX piBHSIHB MeTOA0M SKO0O0i.

19. Po3B’s130K cucTeM JIiHIHHUX anreOpaiyHux piBHAHB MeTonoM ["ayca-3eiiens.

20. [opiBHsTIbHA XapaKTEPUCTUKA METOIB PO3B’SI3KY CUCTEM JIHIMHUX anredpaiuHuX piBHIHb.

21. TlopiBHsTbHA xapakTepucTtuka MeTofiB Eitnepa ta Pynre-Kyrtn. 3acoOu 3meHIIeHHsS
MOXUOKU 00YHCIICHb.

22. YucenbHe pimieHHs AUQepeHIiiHuX piBHAHB nmpocTuM MetogoM Eitnepa. I'eomerpuuna
1HTepIpeTallisi METOy.

23. UYucenbHe pimeHHs AuGEpeHIIHHUX PpIBHAHb BHIPABICHUM MeTofoM Eiinepa.
['eomeTpruHa iHTEpHIpETALis] METOY.

24. UYwucenbHe pimeHHS auQepeHIiiHuX piBHAHR Moau(pikoBaHUM MeToaoM Eiinepa.
['eomeTpuyHa iIHTEpIIPETALlist METOLY.

3.5 Anasnorosa Ta nugpoBa eJeKTpoHiKa

1. OCHOBHI XapaKTEPUCTUKH TT1ICUITFOBAYIB.

2. OxapakTepu3yiTe OCHOBHI TUIT CIIOTBOPEHHS BUX1THOTO CUTHAITY.

3. OCHOBHI MapamMeTpH iAeanTbHOTO OMEPAIIHOTO MiICUIIOBaYa.

4. HaBeniTh CTPYKTYpY Ta ONUIIITh IPUHIMII Jii ONepariifHoro miIcuitoBaya.

5. HaBeniTh cxeMu 1HBEPTYIOUOTO 1 HEIHBEPTYIOUOTO MiACHIIIOBAaYiB, Ta BUBEIITh PIBHIHHS TS
BH3HAYCHHS Koe(DilieHTa MMiICHIICHHS IIUX CXEM.

6. HaBeniTh mepenaTHi XapaKTEpPUCTUKH IHBEPTYIOYOTO 1 HEIHBEPTYIOUOTO ITiICHIIIOBAYiB.

7. IloOynyiiTe cxeMy iHBEPTYIOUOrO0 Cymaropa Ta 3alMIIiTh BHUpa3 AT PO3PAaXyHKy HOTO
koedimienTa nepemayi.

8. TloOymyiiTe cxeMmy, I0 peanizye (QYHKINIO IiJICYMOBYBaHHS-BUpaxXyBaHHS Ta 3allUIIITh

BUpa3 JUIsL PO3paxyHKy ii KoedimieHTa nepenaui.
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9. HaBeniTh cxemy iHTerparopa Ta 3amuiliTh OCHOBHI PO3PaxyHKOBI BUpa3H.

10. HaBenits cxemy audepeHIiatopa Ta 3aluiliTh OCHOBHI pO3paXyHKOBI BUpa3u.

11. HaBeniTh cxemy MiKOBOTO JETEKTOPA Ta 3aIUIIITh OCHOBHI pO3PaXyHKOBI BUPA3H.

12. HaBeziTh OCHOBHI THMH aKTHBHUX (DUIBTPIB HA OMEpaliifHUX MiACHIIOBaYaX, Ta iX OCHOBHI
pPO3paxyHKOB1 BUPKCHHS.

13. JlaifTe nopiBHsUIbHUI aHai3 XapakTepucTHKu GinpTpiB Yebumena ta barrepopra.

14. TTobynyiite ogHOKAacKaaH1 PUIBTPU APYrOro MOPSIKY.

15. HaBeniTh OCHOBHI IMITYJIbCHI CXEMU Ha OTEPAIliHUX ITiICUITIOBAYaX.

16. TloGynyiiTe 1HBepTylOUMi Ta HEiHBepTyrouumid Tpurepa llIminra, Ta 3amuimiTh OCHOBHI
BUPA3H.

17. HaBexith cxemu MyIbTHBIOpaTopa i 0AHOBIOpaTopa, Ta 3aMUILITh OCHOBHI BUPA3H.

18. HaBeniTh OCHOBHI BUIM CTa011i13aTOPIB HAIIPYTH.

19. B yomy mosisraroTh BiIMIHHOCTI KOMIIEHCAIIIHHOTO 1 TapaMeTPUIHOTO cTadimizaropa?

20. BuxkopucTaHHs onepariifHoro miacuiItoBaya 1jis cTadinizamii Hanpyru.

21. IMnynbCHI €IeKTpUYHI CUTHAIH, iX MapaMeTpy 1 KOTyBaHHS.

22. 3anunriTh OCHOBHI (YHKIIIT anreOpu JOTIKH.

23. B yomy nonsirae MiHiMI3aIlis JOTTYHUX QYHKITINA?

24. HaeniTh 6a30Bi KOMIOHEHTH HU(PPOBOI CXEMOTEXHIKH.

25. HaBeniTh koMOiHaIiiHI (PYHKIIIOHATIbHI BY3JIH.

26. JlaiiTe BUBHAUYCHHSI MPOTPAMOBAaHUX JIOTIYHUX MATPHUIIb 1 IX OCHOBHI XapaKTEPUCTUKH.

27. HaBeniTh OCHOBHI THUITA TPUTEPIB Ta iX TAOJIUIIl ICTHHHOCTI.

28. HaBeniTh MpuKIaau aCHHXPOHHUX Ta CAHXPOHHUX JIBINKOBUX JIIYMIIbHUKIB.

29. HaBeniTh OCHOBHI THUITH PETICTPIB Ta X 0COOIMBOCTI pOOOTH.

30. [lo Take abcTpakTHI U(PPOBI ABTOMATH Ta METOAM iX 3aJJaHHS.

31. HamengiTe cxemu MyJbTHBIOPATOpIB Ha JIOTIYHHX €JIEMEHTaX, Ta 3aluIlIiTh OCHOBHI

pPO3paxyHKOBI BUpa3H.

3.6 MikponpouecopHa TexHika

1. Po3kaxiTh MpO OCHOBHI TEHJEHII PO3BUTKY MIKPOMPOIECOPHUX CHUCTEM KEpyBaHHS
EIIEKTPOHHUMH TTPUCTPOSIMH.

2. HaBeniTh OCHOBHI mpHCTpOi 1 iHTepdeiich ans 3B'SI3KYy 3 KOpHUCTyBada 3 00 €KTOM
KepyBaHHS.

3. HaBenith Tvnu aHasioro-1u@poBuUx MepeTBOPIOBAYiB, Ta KOPOTKO OXAPAKTEPU3YUTE iX.

4. HaeniTh OCHOBHI IPUHITUIIN TIEPETBOPEHHS IIU(PPOBOTO KOy B AHAIIOTOBUI CUTHAIL.

5. OnuuriTh OCHOBHI IPUHLIUAIIN no0y0BU Cy4acCHMX OJIHOKPHUCTAIIbHUX
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MIKPOIIPOKOHTPOJIEPIB.

6. HaBeniTh y3araqipHEeHY MOJEIb OAHOKPHCTATBHOTO MIKPOKOHTPOJIEPA.

7. JaiiTe KOPOTKHIA OTHC THUIIIB MIPOLIECOPHUX SITIEP.

8. HaBenith cTpyKTypHY cxeMy MikpokoHTposepa 8051.

9. OnununiTh MpU3HAYCHHS Ta MPUHIIMIT POOOTH PETICTPIB CHCMiATbHUX (DYHKITIH.

10. Po3kaxiTh po 0coOIMBOCTI poOOTH CHCTEMU NEPEPUBAHHS Ta PETICTPIB CTaHYy.

11. Jaiire knacudikamist Cy4acCHUX MiKPOKOHTPOJIEPIB.

12. HaBenmith OCHOBHI 0cOOJMBOCTI apxiTekrypu 8-mu, 16-th, 32-ox OitHux 1 DSP
MIKPOKOHTPOJIEPIB.

13. Oxapakrtepusyiite Mikpokontponepu cepii STM32 ¢ipmu STMicroelectronics: Main
stream, High performance, Ultra-low-power.

14. HaBeniTh OCHOBHI MPUHIIUIIA CUCTEMH >KMBJICHHS 1 TaKTYBaHHsS MIKpOKOHTpoJiepa cepii
STM32.

15. B yom nosnsratoTs pexumu Hu3bKoro eneprocnokuanss: SLEEP, STOP, STANDBAY?

16. HaBeniTh cTpyKTypy HOPTiB BBOY/BUBOAY MiKpOKOHTposepa cepii STM32.

17. OxapakTepu3yiTe KOHTpOJIEp BKJIQJICHHX BEKTOPIB TEPEpUBAHHSI Ta B YoMy OOpoOKa
30BHINIHIX MTepEPUBAHb.

18. HaBexith cTpyKTypy TaiiMepiB MikpokoHTposepa cepii STM32.

19. OcHOBHI IPUHLIMIIN TaKTyBaHHS 1 KEpyBaHHA pOOOTOIO Taiimepa.

20. OnumiiTe NPHUHIMIN TeHepallii CUTHAIIB CIiB TajdaHHs 1 (GopMyBaHHS HIMPOTHO-
IMITYJIBCHOT MOTYJISIIII.

21. OnumIiTe peXuM 3axXBaTy BMICTY JIIUMIIBHUKA TaiiMepa 10 30BHIITHHOMY CUTHAITY.

22. OxapakTepHu3yiTe aHaJoro-IH(poBi 1 HuppPo-aHATOTOBI NEPETBOPIOBAYl MIKPOKOHTpOJIepa
cepii STM32.

23. HaBeniTh OCHOBHI XapaKTEPUCTHUKHU 1 PEKUMHU POOOTH.

24. B yomy momsrae ocobmuBicTh poOoTu kanHaniB ALIIl perynspHOro 1 i1HXEKTOBaHUX
IIEPETBOPEHD?

25. B yomy nosnsirae Bukopuctanis ALIIL B sSsIkocTi aHAaI0TOBOTO CTOPOKOBOTO TaliMepy.

26. HaBeniTh 1 0XapakTepu3yiTe OCHOBHI iHTep(deiicH 3B’ 13Ky MiKpoKoHTpoJepa cepii STM32.

27. SIxki 0cOOMMBOCTI poOOTH MOYJST MPSMOTO JOCTYIY JIO Tam siTi MIKpOKOHTpoJiepa cepii
STM32.

28. HaBeniTh mpUHIMN OpraHi3alii nepegaydi MacUBiB JaHUX MK nepupepiiHUMH PUCTPOSIMHU
1 OTIEpaTUBHOIO TaM’ SITTIO.

29. [lobynyiiTe cuctemy BimoOpakeHHs iHGopmarlii Ha 6a31 MikpokoHTposiepa cepii STM32.

30. IToOynyiiTe cucTemy KepyBaHHs Ha 0a3i MikpokoHTpoiepa cepii STM32.
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31. [ToOynyiiTe cucteM (GopMyBaHHS IMITYJIBCHUX TOCIITOBHOCTEH Ha 0a3i MIKpOKOHTpOJEpa

cepii STM32.

32. IloOynyiite cucteM peecTpallii aHAJIOTOBHUX CUTHANIB Ha 0a3i MIKpOKOHTpoisiepa cepii

STM32.

33. IloOynyiite cucteMy OOMiHY TaHUMH MK MIKPOKOHTPOJICPHUMH CHCTEMaMH.

34. OcHOBHI IPUHIUIH BUOOPY 1 OOTPYHTYBaHHS BUKOPHUCTaHHSA MIKPOKOHTpOJIEpa Ha IiJCTaBi

3a/1a4, 0 BUPINIYIOTHCS.

3.7 Auaromis i ¢iziosiorist

~N N AW =

. MeToau aHaTOMIYHOTO JOCIIPKEHHS.

. BusHa4yeHHs IOHATH: OpraH, CUCTEMa OpraHiB, arapar, OpraHi3m sk Iie.
. Tonorpadis uepena.

. KicTkoBwmif MO30K. PicT 1 pO3BHUTOK KiCTOK.

. Ponb okicts 1 macTuHOK pocTy. TOUKM OKOCTEHIHHS.

. BynoBa cyrno6iB i oci 06epTiB (IpUKIIaa AOBUIBHUN).

. Bynosa kicTku. Tumnu KiCTKOBOT TKAHUHH.

8.
0.

Xpebet 1 rpynHa KiiTka sk mite. KoHcTuTyiiiiai ocoOauBOCTI TPYAHOT KITITKH.

bynoBa i1 ¢ynkuii xpebetHoro croBma. bymnoBa xpe0us. IlopiBHsbHAa XapaKTEpUCTHKA

XpeO11iB pi3HUX BiJILIIB.

10. CkeneT BepXHiX KIHIIIBOK 1 HI)KHIX KIHITIBOK.

11. ITonsATTs Mpo M’s130BY TKaHWHY. bynoBa M’ s131B.

12. ®i3uuHi sikocTi M’ s131B. [locTaBa Ta i1 mopyiieHHs.

13. biomexaHika i KOOpAMHAIIiS PYXiB.

14. Bynosa m’s3iB.

15. Cratnuna it tuHamivyHa po6ota M’ s131B. CTosiHHSA, X01b0a. BUKkopucTaHHs 1aHuX aHaToOMii y

(hi3UYHOMY BUXOBaHHI.

16. PotoBa mopoxkHuHa, ii crinku. CIMHHI 3a103U 1 iX MPOTOKH. 3yOM MOJIOYHI 1 MOCTIiMHI.

3y6Ha popmya.

17. OuepeBuHa, ii 3Ha4YeHHs. bprki, caabHUKH .

18. ToHKI KUMKW 1 ABAaHAIATUIIATIA KHUIIKA, MPOTOKH, IO B HEl BIIKPUBAIOTHCS; MTOPOXKHS 1

KIIyOOBa KHIIKH.

19. Cucrema opraniB TpaBieHHs. ['icTonoriuna OyzoBa CTIHKM TPaBHOTO HUIAXY B IUJIOMY 1 32

BIIILJIAMH.

20. di3i0J10TisI HEHTPATHLHOT HEPBOBOI CHCTEMH.

21. 3an03u BHYTPIIIHBOT CEKpeIlii.
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22. Perynsiist AisUTbHOCTI 3aJ103 BHYTPINTHBOT CEKPEITii.

23. ®izionoris HEeHTPaIbHOI HEPBOBOI CUCTEMHU.

24. ®izionorig HeHTpalbHOl, Tepu(pEpUIHOT Ta BEreTaTUBHOT HEPBOBOI CHCTEMH.
25. Opranu movyTTiB Ta X MPU3HAYCHHSI.

26. CnipuiiMaHHS CBITJIOBUX IMOJPa3HEHbD.

27. Ilepenaya 3ByKOBUX KOJINBAHb.

3.8 PeecTpautisi, nepenaya i oopodka indopmanii

1. JlafiTe BU3HAUCHHS TEPMiHAM: «BUMIpIOBaJIbHA 1H(OpMAITis» Ta «BUMIPIOBAILHUN CUTHAI».

2. JlaiiTe BU3HAYCHHS TEPMIHY «IaTUUK».

3. JaiiTe BHM3HAYCHHA TEPMIHY <«BHMIpPIOBAJIbHHUIA TIepeTBOproBay». HaBeniTh OCHOBHI
XapaKTePUCTHKHU TaAKUX MEPETBOPIOBAYIB.

4. HaBeniTh CTaTUYHI XapaKTEPUCTHUKHA BUMIPIOBAJIILHOTO MepeTBopioBaya. JlaiiTe BUSHAUYCHHS
TEePMiHY «(YHKIIiSl IEPETBOPEHHS» Ta «TPayBalbHa XapaKTEPUCTUKA».

5. [aiite Bu3HaueHHa TepMiHy «KoeQilieHT mepeTBOpeHHS»  BHUMIPIOBAJIHHOTO
NepeTBOpIOBaya.

6. OnuiiTh XapakTEPUCTHUKHU IEPETBOPIOBAaYa: YYTIWBICTh Ta MOPIT YyTAWBOCTI. Bim doro
3aJeXaTh HaBEJCHI XapaKTEPUCTUKH.

7. HaBeniTh knacudikaiiito JaT4MKIB 3a AEKITbKOMA KIACU(IKAIITHIMH 03HAKAMH.

8. HaBeniTh OCHOBHI BUMOTH JI0 TaTYMKIB, 1110 BUKOPUCTOBYIOTHCS B IIPOMHUCIIOBOCTI.

9. HaBenith OCHOBHI MOXHMOKH, 110 BUHUKAIOTh B CTATUYHOMY PEXUMI POOOTH JaTdMKa 1 iX
HOPMYBaHHSI.

10. BkaxiTh OCHOBHI JKepesia MOXuOoK.

11. HaBenith kinacuikaiiito JaT4MKiB €EKTPOMATHITHUX BEIHYKH.

12. HaBeniTh OCHOBHI TWHAMIUHI XapaKTEPUCTHKHA BUMIPIOBAJILHOTO MTEPETBOPIOBAYA.

13. OnumIiTe Mporec BUMIPIOBAIBHOTO IMIEPETBOPEHHS, HABE/ITh CXEMHU.

14. Onumrite TpaHchOpPMaTOPHi TaTYMKU HANPYTH, HABEAITh 1X OCHOBHI XapaKTEPUCTHKH.

15. HaBezith 0COOIMBOCTI 3aCTOCYBAaHHS TPAaHC(HPOPMATOPHUX JATUUKIB HAIIPYTH.

16. OnutiTe TpanchopmMaTOpHi AaTYUKH cTpyMy. HaBediTh TXHI XapaKTEpUCTUKHU Ta TIPUHIIUIT
.

17. OnuuIiTh OCHOBHI KOHCTPYKILIi TpaHc(hopMaTopiB CTpyMy, Ta HaBEAITh IXHI KOHCTPYKIIi.
HaBeniTh 0cOOMUBOCTI IXHROTO 3aCTOCYBaHHS.

18. HaBeniTh mpuHIMITIOBY cXema TpaHcopMaropa ctpymy. ONUIIITH MPUHIIAI HOTO JIii.

19. OnumriTe nmepexigHuN peKUM y BUMIPIOBAIBHOMY TpaHC(HOPMATOpPi CTPyMYy.
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20. OnumriTe TpanchopMaTopu MOCTIHHOTO CTpyMy. HaBenmiTh iXHI OCHOBHI XapaKTEpUCTUKH
Ta OMHUIIITH TPUHIIUI Mii.

21. Haiite Bu3HaueHHA edekTy Xoyuta. HaBemiTh KOHCTPYKIii JaTYMKHA HAa OCHOBI edekty
Xoma.

22. OnumiTh PE3UCTUBHI AATYUKU Hampyrd. HamemiTe iXHI OCHOBHI XapaKTEpUCTHKU Ta
OTHIITITh TPUHITUT ii.

23. HaBeniTh HEOOXiTHI CXeMHU MIAKIIOYCHHS JATYMKU HAIIPYTH Ta PIBHSIHHSL.

24. OnuIiTh MIaHapHUHN JaTYMK CTpyMy Ha OCHOBI edekTy Xoina. HaBemiTh HOTO CTPYKTYpY
Ta 0COOJMBOCTI BUKOPUCTAHHSI.

25. Illlo Take KOMIEHCOBaHWN MIIBHUK Hampyru. Hasenite #Horo cxemy Ta o0nacTi
3aCTOCYBaHHSI.

26. HaBeniTh OCHOBHI JKepesia MOXHMOOK B PE3MCTUBHHUX JAaTYMKAX HAMpPYTd Ta CHOCOOHM iX
KOMIIEHCAIl].

27. Onumnte pe3uCTUBHI AaTYMKH cTpyMmy. HaBeniTh iXHI XapakTepHCTUKU Ta OMNMIIITH
TPUHIAI .

28. OnumIiTe TaKWi KJac JAaTYWKIB, SIK CTAaHAApTHI mIyHTH. HaBenmiTh iXHIO KOHCTPYKIIIIO Ta
0COOJIMBOCTI1 3aCTOCYBaHHSI.

29. OnumIiTh AaTYUK CTPyMY Ha OCHOBI eekTy XoJsuia 3aMKHYTOTO 1 Pa30MKHYTOTO

30. OnuIiTe 1aTYUKKA CTPYMY Ha OCHOBI ONTHYHOI Tapu. HaBeaiTh iXHI XapaKTepUCTHKH.

31. Omumite IMC paTymkiB Ha OCHOBI ONTWYHOI Tapu. HaBenmith iXHIO CTPYKTypy Ta

0COOJIMBOCTI1 3aCTOCYBaHHSI.

3.9 disioTepaneBTHYHI aNapaTH i AIATHOCTHYHI NPHUIAIH

1. Hagenite knacudikanito ¢izioTepaneBTUYHUX amnapaTiB B 3aJIeKHOCTI BiA (i3UYHOTO
(bakTOpy BIUIMBY.

2. HaBeniTh OCHOBHI MPUHIMIH MOOYIOBU arapaTiB JIJIsl JIOKAIBHOI OapoTeparii.

3. B domy monsrae nikyBalIbHUN edekT OapoTepamii, mapameTpu BIUIMBY Ta METOAMKH
MpoBeACHHS Ipoueayp?

4. B vomy monsrae niKyBadbHUU €(EeKT BiJl MPOBEIEHHS NpoLeayp rimodaporepamii i
rinepbapoTtepartii?

5. HaBenitp nikyBasibHI e(eKkTH, mapaMeTpd BIUIMBY M METOAMKH MPOBEICHHS MPOLETYyp
rimo6aporepanii i rinepdaporeparnii.

6. B oMy mossirae mryyHa BEHTHIIALIA JereHiB. OcoOIuBOCTI PI3HOBH/IIB BIUTHBY?

7. HaBeniTh OCHOBHI MOJIOKEHHSI OKCUTEHOTEpaIii Ta 030HOTeparii, i 0COOIMBOCTI BILIUBY.

8. HaBeiTh OCHOBHI CIIOCOOM 0O/1ep>KaHHS 030HO-KUCHEBOT CyMIILI.
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9. HaBeniTh GyHKIIOHATEHY CXEMY MEIUYHOTO O30HATOPA Ta MOSCHITH MPHUHIIUI HOTO Jii.

10. B yomy nosisirae nikyBajdbHHUNA €(EKT Bl aepO30JIiB 1 CHHTJIETO-KUCHEBOT Tepartii?

11. Onumrite cniocoOu ofep:kaHHs aepOo30IIiB.

12. 3anpononyiite PyHKITIOHATBHY CXEMY anapary JJisi OTPUMaHHS aepO30JIiB.

13. OnumriTe OCHOBHI MOJIOKEHHS (hOTOTEpAaITii.

14. B yomy nossirae nazepoOe3reka i 3B'130K MNIMOWHU MPOHUKHEHHS W TOBXKUHU XBIIIi?

15. B yomy mnonsrae nikyBaJbHUH e(deKT, mapaMeTpu BIUIMBY W METOAMKH MPOBEICHHS
nporeayp gororepamnii?

16. HaBenite ¢GyHKIIOHATBHY cXeMy (i310TepaleBTUYHOTO araparta JJjis IPOBEICHHS
JIOKaJIbHOI (hoToTEparii.

17. B yomy nosisirae 0coOIMBICTD TipoTepanii?

18. Sxi mikyBanmbHI e(EKTH, MapaMeTpyd BIUIMBY W METOIWKH TPOBEIACHHS MPOIEIYD
rigporeparmii?

19. HaBenith cyuacHi anapaTi JUisl TigpoTepartii.

20. B yomy nosnsirae KoMOiHYBaHHS T1ApO- i POTOTEPANIEBTUYHOTO BILJIUBY?

21. HaBenith 0OCHOBHI 0COOJIMBOCTI BiOpoTeparrii.

22. B yomy nonsirae ocoOMUBICTh YIBTPa3BYKOBOI Teparii?

23. Hagenite (yHKIIOHANBbHY cXeMy (i310TepaneBTUYHOTO amapara JUisl IpOBEIEHHS
yIBTPa3BYKOBOI Tepamii.

24. Hagenite kmacudikamico MEAUYHUX [IaTHOCTUYHHMX TPUIALIB U1  BUMIPIOBaHHS
OlOMEINYHUX CUTHAJIIB?

25. B yomy nonsraroTh e1eKTpodi310J0TI4HI METOAN TOCTIIKECHb.

26. SIki OCHOBHI MNpHJaad BUKOPUCTOBYIOTBbCA [UIS JOCHIJDKEHHS IapaMeTpiB CeplieBo-
CYJIMHHOI cucTeMu?

27. Ski OCHOBHI TNpWIaAXM BUKOPHUCTOBYIOTHCS JUISAJIOCTI/DKCHHS TapamMeTpiB TUXaTbHOI
cucremu?

28. SIki OCHOBHI IIPUJIaId BUKOPUCTOBYIOTHCS JIJIs1 BAMIPIOBAaHHS TEMIEPATypH Tijla JTIOAUHU?

29. B yomy monsirae BU3HAUEHHS TepMiHy OloTenemeTpis?

3.10 TexHoJ10TiYHi OCHOBH €JIEKTPOHIKHU

1. Onumrite XxpomMarorpadiuHuil METO ] OUHIICHHS.

2. OnuIIiTh OYMIICHHS 32 OTIOMOTOI0 PIIMHHOI eKCTPaKLIi.

3. [IpuHIMIM KpUCTAII3AI[IHHOTO OYUIIICHHS.

4. PymriiiHa cuina (a30BUX MEPETBOPEHB 1 MEXaHI3MH YTBOPEHHS 3apPOJIKIB.

5. 3 40oro ckiagaeThCs BUIbHA €HEPris 3apojka HOBoi (ha3u? Sk BIIIMBAIOTh KIHETHYHI (PaKTOPH
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Ha MIPOIIECH YTBOPEHHS 1 pOCTY 3apOKiB?

6. Buau xpucraniyHuX rpaHeii, 0coOJMBOCTI KIHETUKM Ta MeXaHi3MiB iX 3pocTaHHs. CriocoOu

CTUMYJTIOBaHHS MPOLIECIB POCTY.

7. OnuuIiTh BUPOIYBaHHS MOHOKPHUCTAJIIB METOJIOM BUTSTYBaHHS 3 PO3ILIABY.

8. Metonu BUpPOIIYBaHHS MOHOKPHCTQJIIB 30HHOI IUTABKOK. BHpOINIyBaHHS KpHUCTAJiB 3

po3uuHiB MeronoMm [lpana.

9. OcobmuBOCTI BUPOOHHUIITBA HAIIBIPOBITHUKOBUX PO3KIAAIOTHCS CIIONYK.

10.
11.
12.

OCHOBHI eTanu TeXHOJIOT11 BUPOOHHUIITBA MOJIKPUCTATIYHOTO KPEMHIIO.
OCHOBHI eTanu TeXHOJIOT11 BUPOOHUIITBA MOJIKPUCTATIYHOTO TEPMaHI0.

SIKi MeToaM OTPUMAaHHS KPHCTANIB 3 TBEpPAOI (a3u BHKOPUCTOBYIOTHCS JJISI OTPUMAHHS

HaMIBIPOBIAHUKOBUX MOHOKPHUCTAIIB? ONUIIITh BUPOIIYBAHHS MOHOKPHCTATIIB METOI0M HOPMAaJIbHOI

CIpsIMOBAHOT KpUCTaTi3allii.

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

AncopOrist 1 abcopOis. I'iapodinbHi 1 rizpodoOHi copOeHTH.

OpnepxaHHs AaHOAHUX TUTIBOK.

CuHTe3 HAHOKPUCTAJIIYHUX IIApiB MIISIXOM €JIEKTPOOCAKECHHSI.

EnexTpoxiMiuHe oca/yKeHHS METAIIB Ta €IEMEHTAPHUX HAIIBIIPOBITHUKIB 3 PO3ILJIABIB.
XiMiyHi 3aco0u 3a0e3medeHHs aaresii IIBOK.

®oToxiMiYHE BUTOTOBIICHHS HAHOYACTHHOK METAIIB.

PinunHO(a3He XiMiYHE 0CaPKEHHSI HAIliBIIPOBIAHUKOBUX LIapiB.

['iapoTepMalibHI METOIM BUTOTOBJICHHSI HAHOKPHUCTAJIIB

3a 1onmoMororo AKux (Pi3MKO-XIMIYHUX METOJIIB CTBOPIOIOTHCS HAHOIUCIIEPCHI CUCTEMU?
3aranpHa XapaKTEPUCTHKA TUcTiepcHUX cucteM . Ctabumizallis KOJOITHUX PO3UHHIB.
Cryminp aucniepcHocti. [Ipouec xoaryssmii.

BigminHOCT] Y OyZ0BI Ta BIACTHBOCTSIX BUCOKOJHMCIIEPCHUX 1 HU3BKOIHMCIIEPCHUX CHUCTEM

Ha TIPUKJIA1 CyCIIeH31H 1 11030JIeH (T1Ap030eit Ta OpraHo30Jei).

25.
26.
27.
28.

[ToBepxHEBO-aKTHBHI PEYOBHHHU.
Ancop6is 1 abcopouis. IigpodinbHi i rigpodoOHI COpOSHTH.
CuHTe3 HAHOKPUCTAJIIYHUX IIapiB MIISIXOM €JIEKTPOOCAKECHHSI.

EnexTpoxiMiuHe oca/y)KeHHS METAIIB Ta €IEMEHTAPHUX HAIIBIPOBITHUKIB 3 PO3ILJIABIB.

3.11 Enextponika nedeKTiB B HANIBNIPOBIAHUKOBUX MaTepianax

1. ®di3uKa MOXOHKEHHS 30HHOTO €JICKTPOHHOTO €HEPreTUYHOTO CHEKTPY 1AealbHUX KPUCTAIIB

1 TIOSICHEHHSI TIOJIITY KPUCTATIYHUX MaTepiajiB Ha METaJIM, HAIIBIPOBIIHUKHU Ta JTIEJICKTPUKH 32 HOTO

cnerudikoro.

2. 3anexHICTh KOHLEHTpAIlil pPIBHOBO)XHUX HOCI{B 3apsqy B 30HaX [JO3BOJCHUX EHEpPrii
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BJIACHOTO HAIIBIPOBITHUKA Ta PYXJUBOCTI IUX HOCIIB 3aps/Ty BiJ TEMIEpaTypH.

3. Knacudikarisi eeKTpOHHHX €HEPreTHYHUX CTaHIB TOYKOBHX JAE(EKTIB 3a XapaKTepoM iX
B3a€MO/IiT 3 30HAMU JI03BOJICHUX CHEPTii HaMiBIPOBITHUKOBOT'O KPUCTAIY.

4. Tlpupoma KOBAJCHTHOTO 3B'SI3KY MK aTOMaMH KPHUCTAJIIYHOI PEIITKHA eJIeMEHTapHUX
HaITIBIPOBIIHUKIB 1 KPUTEPil YTBOPEHHS TBEPAUX PO3UMHIB 3aMIICHHS Ta MPOHUKHEHHS B TaKHX
MaTtepiaiax.

5. ®i3uKa MOXOKEHHS TOHOPHUX 1 aKIENTOPHUX IIEHTPIB Ta iX €NEKTPOHHUX CHEPreTHYHUX
CTaHIB B €JIEMEHTAPHUX HAMIBIPOBITHUKAX IS TIOMIIIIOK 3aMiIICHHS.

6. di3uka MOXOKEHHS JTOHOPHHX 1 aKIENTOPHUX IIEHTPIB Ta iX €MEKTPOHHUX CHEPreTUYHUX
CTaHIB B €JIEMEHTAPHUX HAIMBIPOBITHUKAX IS TIOMIIIOK TPOHUKHECHHS.

7. Homimiku amM(pOTEpHOTO THUIY 1 iX BIUIMB Ha EJEKTPOHHY EHEPreTUYHY CTPYKTYpPY
€JIeMEHTapHHUX HaIliBIPOBITHUKIB.

8. 3anmexHiCTh PIBHOBAXHOI KOHIIEHTpAIllii OCHOBHHX HOCIIB 3apsiay B 30HaX J03BOJICHHUX
SHeprii Jyxke cnabo JeroBaHWX €JIEMEHTApHUX HAaIliBIPOBIJHHUKIB, IX PYXJHMBOCTI Ta MHTOMOI
MPOBITHOCTI TAKWX HAMIBIPOBITHUKIB Bl KOHIIEHTPAIli JOMIIIIKA OJTHOTO THITY 1 TEMIIEPATYPH.

9. Oco0nuBICTh XIMIYHOTO 3B’S3KY, MPAaBWJIO BU3HAYCHHS THIY JOMIIIKOBUX IICHTPIB
3aMIIICHHS 1 KUTBKOCTI 1X €HEPreTHYHUX PIBHIB y 3a00pOHEHIN 30HI HaIIBIPOBIIHUKOBUX CIOJIYK
AIIIBV ta AIIBVL

10. Edextn 9acTKOBOI 1 MOBHOI KOMITEHCAIII1, @ TAKOXK MEPEKOMIICHCAIlil JOMIIIKOBUX [IEHTPIB.

11. TemneparypHa 3ajeXHICTh KOHIICHTpAIlll OCHOBHUX HOCIIB 3apsiiay B €JIEMEHTApHOMY
MOHOKPHUCTATIYHOMY HAaIliBIPOBIIHUKY IYXKe CIab0 JIErOBaHOMY IMPOCTOI0 JOHOPHOK JOMIIIKOO 1
YaCTKOBO KOMIICHCOBAHOMY IPOCTOIO aKIEITOPHOIO JTOMIIIKOO.

12. Oco0iuBOCTI €NeKTPOHHOI EHEPreTHYHOi CTPYKTYpH Cla0KO, HPOMIKHO 1 CHIJIBHO
JIETOBAaHUX HAITiBIIPOBIIHUKIB.

13. Kitacuune 1 KBaHTOBE YITUPEHHS JOMIIIKOBOTO PiBHS B HAIMIBIPOBIJHUKOBUX MaTepiaiax.

14. Tlpupona i TUNU EIEKTPOHHUX CHEPreTHYHHUX CTAHIB BJIIACHUX TOYKOBHX JC(EKTIB B
KpeMHii Ta repMaHii.

15. Ilpupoga 1 THUNM ENEKTPOHHUX EHEPTeTUYHUX CTaHIB BIACHUX TOYKOBHUX JIE(EKTIB B
HaImiBIPOBITHUKOBUX crioiykax AIIBVI.

16. EnleKTpOHHI €HepreTUYHI CTaHU KOMIUICKCIB BJIACHUX TOYKOBUX JE(EKTIB 3 TOMIIIKOBHMH

aTOMaMM B MOHOKPHUCTAIIYHOMY KPEMHI].

3.12 ®izuyni MeTOaM T0CTiIKEHHS HANIIBIPOBIIHNKOBUX MaTepiaiiB
1. Knmacudikamiss Ta  XapakTepuCTHKa  METOAIB  BHU3HAYEHHS  MHTOMOIO  OTOPY

HaMIBIPOBITHUKOBUX MaTepiais.
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2. ®i3uuHI MEePeIyMOBH 1 €KCIEPUMEHTAIBHI 3aCO0M BUTOTOBJICHHS OMIYHUX KOHTAaKTiB IO
HaMIBIPOBIAHUKIB PI3HOTO THITY ITPOBITHOCTI.

3. KoHTaKkTHI METOIM BU3HAYEHHS NMUTOMOIO OMOpPY HAMiBIPOBIJIHUKIB 32 MOBHUM OIOPOM
BUTOTOBJICHHX 3 HHUX 3Pa3KiB MPaBWILHOI T€OMETPUIHOT (popMH.

4. ®i3nuHe OOrPYHTYBaHHS, OCOOJMBOCTI 3aCTOCYBaHHS, IMEPEeBaru 1 HEJOJIIKU JTBO3OHIOBOTO
METOAY BU3HAUEHHS MUTOMOTO ONIOPY HaIiBIIPOBITHUKIB.

5. ®i3uunHe OOTpYHTYBaHHs, OCOOJHMBOCTI 3aCTOCYBaHHS, TIIepeBaru 1 HEIOJIKH
YOTHPU30HIOBOTO METOy BUSHAUCHHSI ITUTOMOTO OTIOPY JIJIs 3pa3KiB JOBUIHHOI (hOpMH y HAOTMKEHH1
iX HaIMBHECKIHUEHHOTO Ta 0OMEKEHOTO PO3MIPIB.

6. @izuyHe OOTpYHTYBaHHS 1 OCOOJMBOCTI 3aCTOCYBaHHS UYOTHPH3OHIOBOTO METOAY
BHU3HAYEHHS TUTOMOTO OIOPY JIJIsl TOHKHX TUIACTHH Ta IJTIBKOBUX IIAPIB.

7. JlokanbpHe BU3HAYEHHS TUTOMOTO OMOPY OJJHO30HJIOBUM METOJIOM 3 PYXOMHM 30HIOM.

8. JlokanbHe BHU3HAYCHHS MUTOMOTO ONOPY METOIOM BUMIPY OIOPY PO3TIKAHHS TOYKOBOTO
KOHTAKTYy.

9. DBe3koHTakTHE BM3HAYEHHS METOJIOM MOCTa 3MIHHOTO CTPYMYy 3 €MHICHHM 3B’ SI3KOM
MMATOMOTO OMOPY HAIIBIPOBIAHUKIB 32 TIOBHUM OIMOPOM BHUTOTOBJICHUX 3 HHMX 3pa3KiB MPaBHIbHOI
reOMEeTpUYHOT (OpPMH.

10. ®@i3uuna npupona edexry 3eedOeka i METOIMKA HOTO BUKOPUCTAHHS IJI1 BUSHAYCHHS TUITY
OCHOBHHMX HOCIIB 3aps/1y 32 3HaKOM TE€PMO-€.p.C.

11. ®izuyna npupoga edexty Xoia 1 3aleKHICTh cTajgoi XoJyuia Bi THMY, KOHIICHTpAIIii,
MEXaHI3My PO3CIFOBaHHS OCHOBHHUX HOCIIB 3aps/y Ta BEJIMUYMHU 1HIYKIIII MATHITHOTO TTOJISI.

12. TexHika eKCIEpPUMEHTY 3 BH3HAUYCHHS CTajoi XoJUla MPH TMOCTIHHOMY CTpyMi Ta
CTaliOHAPHOMY MarHiTHOMY ITOJIi.

13. 3actocyBanHs edekTy XoJuta /Uil BU3SHAYCHHS TUIY, KOHLIEHTPALl 1 PyXJIMBOCTI OCHOBHUX
HOCIiB 3apsiTy B HEKOMIICHCOBAaHUX HAITIBITPOBIAHUKAX TIPH TOMIIITKOBIM MPOBITHOCTI.

14. 3acrocyBanHs edekty Xosuia i BUSHAUYCHHS €HEpTil 10HI3allil JTOMIIIKOBUX IIEHTPIB Ta
IIMPUHU 3a00POHEHOT 30HM B MOHOKPUCTAIIYHUX HAIIBIPOBIIHUKAX.

15. 3acrocyBanns edekry Xoina Ui pO3UIBHOTO BU3HAYEHHS KOHIIGHTpALid JOHOPHOI Ta

AKIIETITOPHOI IOMIIIIOK B MOHOKPUCTAIIYHUX HAITIBIPOBITHUKAX 3 PI3HUM PiBHEM iX JIETyBaHHSI.

3.13 ImoBipHicHI 0OCHOBM 00pO0KM JaHUX

1. Ilo mpuiimaeTbest 3a HalKpally OL[IHKY NMpH 0araTopa3oBOMY BUMIpI J€SKOT BEIUYHHU?
CdopmymroiiTe mpaBuiia, K MPaBUWJIBHO MPUBOJNUTH 1 BUKOPUCTOBYBATH MOXMUOKKU. HaBenmiTh mpukiaz
MPAaBUJIHHOI 1 HEMTPABUIIHHOT 3aIIMCH PE3YJIbTATy BUMIPIOBAHHSI.

2. 1o Take abcosoTHA 1 BITHOCHA 1 CHCTEeMaTH4HA MOXUOKHM BUMiploBaHHs? flka emmipuuHa
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3B'I30K ICHYE MK YHMCJIOM 3HAYYyIIUX AP pe3yapTaTy i BiTHOCHOIO MOXUOKOI? (HABECTH MPHUKJIAN).
3a gKuX JisX HaJ BUMIPSHUMH BEJIMYMHAMH 3pyYHO BUKOPUCTOBYBATH BiJIHOCHY MOXHMOKY, a 3a SKHX
abcomoTHy?

3. ChopmymroiiTe mpaBuia i HaJ NMOXUOKAMH TIPH JO0JaBaHHI 1 BiJHIMAHHI BHUMIPSHHUX
BEJIMYUH JJISl BUMAJKY HE3aJSKHUX MOXUOOK 1 I BUIAAKY, KOJIH MOXUOKH MOXXYTh OYTH 3aJIe)KHI.
Sxuit Oyne pe3yabTar Bupasis: (X, ..., Z) =, OTPUMaHUI NPH BUKOPUCTAHHI KOXKHOTO 3 IIUX MPaBHII?

4. ChopmymroiiTe mpaBuia Al Hax MOXMOKaMU MPH MHOXEHHI 1 IJICHHI BUMIPSHUX BETUYHUH
JUTSl BUTTAJIKY HE3aJeKHUX MOXUOOK 1 JUTsl BUTIAJIKY, KOJIM MIOXUOKHA MOXKYTh OyTH 3aiiexHi. Skuit Oye
pe3yabTaT Bupasis: (X, ..., Z) =, OTPUMaHUN IPH BUKOPUCTAHHI KOYKHOTO 3 ITUX TIPaBUI?

5. ChopmysmroiiTe mpaBuia Aiid HaJ MOXUOKAMH NP MHOXKEHHI BUMIPSIHUX BEJTMYMH HA TOYHE
YHCIIO 1 IPH 3BEACHHI 1X Y CTYIIHb JUIS BUIAJKY HE3aJSKHUX IMOXUOOK 1 ISl BUMAJIKY, KOJIH TOXHOKH
MOXYTb OyTH 3ayiekHi. SIkuii Oyne pe3ynbTaT BUpasiB: (X, ..., Z) =, OTPUMAHUN MPU BUKOPUCTAHHI
KOKHOTO 3 IIMX MpaBui?

6. ChopmymoiiTe 3arajibHe MPaBUIO JUIsI OOYMCIICHHS MOMMJIOK B HENPSAMHUX BUMIpax s
¢bynkuii q(X, ..., z). 3acTOCyiTe METOA KPOK 3a KPOKOM 1 3arajibHe MPaBUJIO 10 OOUMCIICHHS MTOXUOKU
¢bynkii (X, ..., z) =. 3 YAM MOB'sI3aHO BIIMIHHICTh OJICP)KaHUX PE3YIbTATIB?

7. CranpmapTHe BiAXWJIEHHS (CTaHIApTHE BIAXWUJIEHHS TEHEPaIbHOI CYKYIMHOCTi, BHUOIPKOBE
CTaHJapTHE BIAXWIEHHS), WOTr0 CEHC, SK TMOXMOKM OJMHUYHOrO BHUMipioBaHHS. CraHmapTHe
BIJIXWJICHHS Bif cepenHboro. Yomy Oyae OAHO CTaHIApTHE BIAXWUIICHHS 1 CTAaHIAPTHE BiIXHIJICHHS BiJ
CEPEHhOTO JIJII HACTYMTHOTO HA0Opy BUMIPIB: 1 K MOBUHEH BUTJISIIATH OCTATOYHHUMA pe3ysIbTaT HOTO
00poOku?

8. Sk BUIIIAmae BHWpa3 IUIsl CEPEAHBOTO, 3alMCaHe 3 BUKOPUCTAHHSM YacCTOTH peaizarlii
pe3yabTary xK i SKUM IpaBUIIOM miIKopsroThes yacToTu? 11lo Take ricrorpama, i A sIKUX L€l BOHA
BUKOPUCTOBYIOThCS? Sk moOyayBaTu ricrorpamy it 6e3nepepBHOT BEIMYUHM 1 10 YOTO IparHe s
ricrorpama 3 pocTOM YHCJIa BUMIpiB?

9. Hopmanbeamii po3noain (po3noxain ["ayca). HopmyBanbHUIT MHOKHUK, CEPETHE 1 CTaHIApPTHE
BIIXUJICHHS, SIK ITApaMETPH HOPMAILHOTO PO3IOILTY.

10. OOrpyHTyiiTe cepenHe, sIK HalKpally OLiHKY, KOPUCTYIOUHCh HOPMAJILHUM PO3MOILIOM i
METOJOM MaKCHUMaJIbHOI MPaBAOMOAIOHOCTI. 32 JOMOMOTOI0 HOPMAJIBHOTO PO3MOJIIY OOIPYHTYHTE
KBaJ[paTUYHE JI0/IaBaHHSI.

11. CrangapTHe BiAXUICHHS, K KOe(IIIEHT TOBIpU A0 PE3yIbTaTy.

12. Binkunanus nanux. Kputepiit [llosene. [Ipusectu npuxmia.

13. O6’enHaHHS pe3yabTaTiB pi3HUX BUMIpIOBaHb. BuBakeHa cepeaHe.

14. 3mimranuii Ipyruii MOMEHT 1 KOe(DIIIEHT JIHIHHOT KOPEesiii, KUTbKICHUM KpUTepiid Horo

3HAYYIIOCTI.
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15. 3anumrite Gopmyiy st o0UMCIeHHS KoedIMieHTIB 01HOMIaTLHOTO PO3MOALTY. SIKi OCHOBHI
BIIACTHBOCTI Ma€ OiHOMiaNbHMIA po3noain? BumpoOyBaHHS rinoTes.

16. 3anuwite ¢opmyny s posnonainy Ilyaccona. SIki OCHOBHI BIACTHUBOCTI Ma€ PO3MOALT

ITyaccona?

17. Kpurepiii BiamoBigHocti X2. CtyneHi cBobomu 1 mpuBeneHe 3HaveHHs X2. [lepeBipka

PO3IOILTIB.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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— 3HaHHS OCHOBHHX — HE3HAHHS OKPeMHUX
(yHIaMeHTATbHUX N0JI0KeHb | (HeMPUHUMIIOBUX) NUTAHb
marepiainy, 3 MaTepiaiy;
— BMIHHS PO3B’SI3yBaTH — HEBMIiHHS MOCJIiI0BHO i
3a710BUTb | HAWMPOCTIII MPAKTHYHI 3aa4i | apryMeHTOBaHO
HO BUCJIOBIIIOBATU JYMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI MOJIOKEHHS TPH
PO3B’sA3aHHI NPAKTHYHUX
3aja4
- — HE3HAHHS OCHOBHHUX
dyHpameHTATBLHUX
M0J105KeHb HABYAIBHOTO
FX Hesanosi Marepiany;
JIBHO — iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i
— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHHU
HaBYAJIBHOTO MaTepiaiy;
— ICTOTHI MOMWIKH Y

1-34 BIJITOBIAAX HA 3aIIUTAHHS;

(ma F Hes3anosi — HE3HAaHHSI OCHOBHHUX
KoMmicii JIBHO byHIaMEeHTaTBHUX

) IIOJIOKEHD;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3aja4

60-63 E

35-59

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBaneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.
[Iporokon Ne 8 Bix 19 Gepesus 2019 p.

['onora BueHoi pagu E iHCTHTYTY Tomamescokuii P.C.
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JIOKOMOTHBH Ta JIOKOMOTHBHE rocnoaapcreo

AHOTAIIA

MeTor BCTYIMHOTO BUIPOOYBaHHS € B KOMIUICKCHA TEpPEBIpKa 3HAHb BCTYIMHUKIB, SIKI BOHU
OTPUMAJIM B PE3ylbTaTi BUBYCHHS IUKIY IHCIHUIUTIH, TepeadadeHuX OCBITHRO-TPpOodeciitHoI0
OporpamMol0 Ta HaBYAJbHUMM IUIAHAMH Ta BiJNOBIJIHOCTI OCBITHBOMY CTYICHIO «O0akKaiaBp».
BerynHuk moBHMHEH HPOAEMOHCTPYBaTH (PyHAaMEHTaIbHI Ta MPOQeciiiHO-OpieHTOBaHI YMiHHS Ta
3HAHHS MIOAO0 y3araJbHEHOTO 00'€KTa mparli 1 3JaTHICTh BUPINIYBATH THIOBI NMpodeciiiHi 3aBaaHHs,
nepeadaveHi A1 BIATIOBIIHOTO PiBHSI.

bakanaBp 3 pyXxoMoro ckjiajay 3ali3HHUIb TOBUHEH BOJOJITH TEOPETUYHMMHU 3HAHHSAMHU Ta
NPaKTUYHUMH ~ HAaBUYKAaMH  I[IOJ0 OCHOBHUX  MPHHLHMIIB Ta  METOMIB  MOJEIIOBAaHHSI
€JIEKTPOMEXAHIYHUX CHUCTEM PYXOMOTO CKJIaAy Ta TATOBUX MeEpEX, po3poOJeHHS, BIPOBAIKEHHS,
MOJIEpHI3aIlii Ta yNpaBJIiHHS €JICKTPOMEXaHIYHUM O0JIaIHAHHSIM, 3TI3HUYHOTO TPAHCTIOPTY.

ITig yac miAroTOBKM 10 BUNPOOYBaHHS HEOOXiTHO 3BEpHYTH yBary Ha Te, 110 abiTypieHT
MOBHUHEH:

3Hamu: 3arallbHUA yCTpid 3amizHu4HOro pyxomoro ckiany (3PC), ocHoBu mporeciB
BUHHMKHEHHS CHJIH TSTH, ONOPY PyXY Ta rajibMyBaHHs, OCOOJIMBOCTI KOHCTPYKIIi TATOBUX JBUTYHIB
Ta TUMIB X MiJABIIIYBaHHS, TUNU TaJbMOBHX CHCTEM Ta iX pO3PaxyHKiB, METOAM 1 3aco0u
J1arHOCTHKH BY3JIiB, arperaTiB Ta JOKOMOTHBA B I[IJIOMY, METOJIM BUTOTOBJICHHS Ta 00CITyrOBYBaHHS
OKpPEMHX BY3JIIB Ta JIOKOMOTHBA B IILJIOMY.

émimu: OLIHIOBAaTH SIKICTh Ta PO3PAaXOBYBATH XapaKTEPUCTHKU BY3IiB Ta oguHuip 3PC,
po3paxoByBatu KpuBi pyxy 3PC na IIEOM, BHUKOHYBaTH pO3paxyHOK EJIEKTPUYHHUX MAaIllMH Ta
MEXaHIYHOI 1epeayi, 3HaTH CIOCOOU KepyBaHHS Ta PEryalOBaHHA TATOBUX IEpeiad, po3poOIIsiTH CXEMHU
raJbMOBHX CHCTEM, OLIHIOBATH €KCIUIyaTalliiiHy HaJiiHICTb JIOKOMOTHBA, PO3POOJIATH TEXHOJIOTIUHI
MIPOLIECH BUPOOHMIITBA Ta PEMOHTY JJOKOMOTHBIB.

BcrynHe ¢axoBe BUNIpOOyBaHHS BKJIOYAE 3MICT HOPMAaTHUBHHX HaBUAIbHUX JIUCIHUILIIH
npo¢eciifHOT M ArOTOBKH:
. Teopist TOKOMOTHUBHOI TATH
TsaroBi mepenavi pyxoMoro CKiIamy.
ABToraibma, 6e3rneka pyxy Ta xonoBa yactuaa 3PC.

HaniitHicTs, BuMiptoBaHHs Ta aiarHoctuka Ha 3PC.

I S

Oprani3ariist TeXHOJIOT11 BAPOOHUIITBA Ta PEMOHTY JIOKOMOTHBIB
Opranizaiiss BCTYIMHOTO BHUIPOOOBYBAaHHS 3AIMCHIOETHCS BiAmoBigHO 10 IlomoxeHHs mpo

npuiiManbHy KoMicito HTY «XITI».
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3MICT ITPOI'PAMU
1. Teopist IOKOMOTHBHOI TATH

ITocranoBka 3amadi Mo KepyrouoMmy pyci moizna. Pexumu pyxy moizma. OcHOBHI 3anaui
TATOBUX po3paxyHKiB. OCHOBHE piBHSHHS pyXy moi3aa. KoedimieHT iHepilii 9acTUH 10 00epTarOTHCA.
OcHOBHUI 3aKOH JIOKOMOTHBHOT TsATH. Cuin firo4i Ha moTsr. O0epTaroyiii MOMEHT TSITOBUX JBUTYHIB,
BHYTpPIIIHI Ta 30BHIMIHI CWIM. MeXaHi3M YTBOPEHHS CHJIM TATH 1 MOCTYNOBOIO pPyXy IMoi3za.
XapaKTepUCTUKU 34YiMHUX cuil npu Tard. Cunm B3aeMoaii Kojieca Ta peHKHM y MICTI KOHTAaKTY.
[Tepepo3noaist cuit y MiCTi KOHTAKTY TiJ] BILIMBOM O00EpPTal0vOoro MOMEHTY TATOBUX JBUTYHIB. 3aX0I1
10 TIOJIMIIEHHIO 3YIMHUX BIJIACTUBOCTEH JIOKOMOTHBIB. TsroBi XapakTEpUCTHUKH JIOKOMOTHBIB.
Oco0nMHMBOCTI TATOBHUX BIACTUBOCTEH TeraoBo3iB. Cuiia TATH TEIJIOBO3a MO 34eruieHHI0. OOMeKeHHs
CIJIM TATH TEIJIOBO3a IO TSITOBUM EJIEKTPOJBHUTYHaM. ElleKTpoMexaHi4HI XapaKTEPUCTUKH TATOBHX
€JIEKTPOJIBUTYHIB. ENeKTpoMexaHIuHI XapaKTepUCTUKH TEIJIOBO31B. PerymtoBaHHS MIBHAKOCTI PyXy
noizaa. Omip pyxy noizaa. OCHOBHI MOHATTS Ta Kiacudikallis CHil onopy pyxy mnoizaa. OCHOBHOI orrip
pyxy noizzna. JlogaTkoBiit onip pyxy moizaa. 3axoau 1o 3MEHIIESHHIO CHJI OIopy pyxy. ['aapMoBi cuin
JIOKOMOTHUBIB. MeXaHi3M CTBOPEHHS raJIbMOBOI CHJIM JIOKOMOTHBA. ["anbMoBa cuiia Ipu il TaJbMOBUX
Koj00K. CHila HaTUCHEHHS TaJlbMOBUX KOJ0J0K. ['anmpMoBa cuna moizna. ['anbMoBi cuctemMu mnoizfa.
lanpMoBa cuja mpu  €JIEKTPUYHOMY ranbMyBaHHI. [lpuBeneHHs TrajabMOBHX MapaMeTpiB K
PO3paxyHKOBOMY BHUAY. MeToauKa po3paxyHKy TajlbMOBHX 3a7ady. TeopeTH4YHi OCHOBHU METO/IB
po3paxyHKy pyxy moiznma. I'padiuni meronu. Komm rotepHi po3paxyHku pyxy moi3niB. Enepreruka
TATH 10i311B. EHepreTnyH1 BUTpaTH Ha pyX MOI31iB. MEeTOANKU pO3paxyHKy BUTpAT MaluBa JU3EIeM
JIOKOMOTHBA. 3aXOAM MO 3MEHIICHHIO €HEPreTHYHUX BUTpaT. HarpiBaHHS TATOBUX €NEKTPUUYHUX
MAaIIUH eJIEeKTPOIPUBOY TIOKOMOTHUBIB.

Pexomenoosana nimepamypa:

1. Tsra noe3nos. [log pen. B.B. [leea. M: Tpancnopt 1987 -264c.

2. C.N.Ocunos, K.A.Muponos, B.I. Pesnu OcHoBH ToKOMOTUBHOM TsATH. M: Tpancnopt 1979. —
440c.
3. B.W. OmenbsHenko u ap. OCHOBHU AJIEKTPUYECKON TATH. XapbKOB

HTYVY XIIM1 2002 -162c.

2.TsaroBi nepeaadi pyxoMmoro ckJjany.

[Ipenmer 1 3aBoaHHA JUCUMIUITIHM, (QYHKUIi Hepenadi MOTY)KHOCTI Ta ii pO3MIIIEHHS Ha
nokoMoTuBi. EnekTpuuHi mepenadi MoTyXHOCTI MOCTIHOTO CTpyMy, 3MiHHO-IIOCTIHHOTO CTpyMy Ta
3MiHHOTO cTpyMy. [IpuHINIIOBI cXemu mepenad Ta iX XapakTepucTHKH. Enexkrprudna cxema mepenadi
3MIHHO-TIOCTIHHOTO CTPyMy, ii CTpyKTypa Ta HaWOIIbII BaMHBIII eneMeHTH. KOHCTpykKIlis Ta

TEXHOJIOTiSl BHUTOTOBJICHHS €IEKTpUYHMX MamuH. OCHOBH Teopii MaIllMH TMOCTIHHOTO CTpyMYy.
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Po3paxyHKM MarHiTHHUX JQHITIOTIB. XapaKTEPUCTUKHU Ta PETYJIOBAHHS TITOBHUX JIBUTYHIB MOCTIHHOTO
ctpymy. Ilepenaya moTyXKHOCTiI 3MIHHOTO CTpyMy: ii €JeMEHTH Ta eJeKTpUYHa cxema. Po3paxyHKu
KKJI mnepenaui. Bubip mnoryxHocTi reHepatopa Ta JABHUryHIB. KOHCTpPyKIIisi Ta TEXHOJIOTis
BUTOTOBJIEHHSI CHHXPOHHUX TreHepaTopiB. OcCHOBM Teopii Ta XapaKTEPUCTUKH CHHXPOHHUX
reHeparopiB. EnekTpuuna mnepemaya 3MIHHOTO CTPyMy Ta ii €JIEMEHTH. XapaKTePUCTUKH Ta
peryJoBaHHS TATOBHX ABUTYHIB. OCHOBHU NMPOEKTYBAaHHS Ta TEXHOJOT] BUTOTOBJICHHS aCHHXPOHHUX
TATOBUX JBUTYHIB. THUIIM Ta KOHCTPYKIIisl KOJMICHO-MOTOPHHUX OJOKiB. [IpoeKkTyBaHHS Ta pO3paxyHKH
MIITHOCTI TATOBUX Tepeiad pyXOMOTO CKIIay.

Pexomenoosana nimepamypa:
1.  Taxkens E.A. [IpoekTupoBaHue u pacyeT TAroBoi nepenadn temioso3a. — M.: Tpancnopt, 1972.
-152c.
2. bespyuenko B.M., Bapuenko B.K., Uymak B.B. TsroBi enekTpuyuHi MalIuHu €JIEKTPOPYXOMOTO
cknany: HaBuanpuuii mociouuk. — JI.: Bug-so JlHimpomeTp. HaIl. yH-TY 3alli3H. TpaHCH. iM. akaa. B.
Jlazapsna, 2003. — 252 c.
3. BunokypoB E.A. DiekTpuuecKkrue MalluHbl KeJI€3HOJOPOKHOr0 TpaHcnopra. — M.: Tpancnopr,
1986. - 511 c.
4. buprokos 1.B., bemsieB A.U., PeioaukoB E.K. Tarossie nepegaun 3J1€KTPOMOABHKHOTO COCTaBa
xene3Hbix opor. — M.: Tpancnopt, 1986. — 256 c.
5. DNEeKTPONOABMKHOW COCTaB C aCUHXPOHHBIMU TiroBbiMu asurarensmu / H.A. Poranos, A.C.

Kyp6acos, 1O.I". beiko u np. [Tox pea. H.A. Poranosa. — M.: Tpancnopr, 1991. — 336 c.

4. ABTora;ibma, 0e3neka pyxy Ta xonoa yactuia 3PC.

l'anpmoBa cuma. ['anbmoBi cuctemu npsimoi aii. Pyuni ranema. ['anbMoBi cucteMu HempsiMol
nii. ABTomMartWyHi TanbMa. TWUIH KOJMOIKOBUX, MUCKOBUX, PEHKOBUX TalbM Ta EIEKTPOJUHAMIYHI
raibMa. EnexkTpornHeBMaTHyHE rajibMyBaHHS, HOro pojib Ta micue. Po3ramryBaHHs peocTaTiB Ha
TEIJIOBO3axX Ta Au3enb-noizaax. CxemMu Ta XapakTepUCTUKH Ipolecy rajbMyBaHHsA. Kommpecopu s
xuBneHHs ranpm KT6. Komnpecopu ans xusnenHs ransM KTOEn. Perymsatopu tucky. I'onoBHi
pesepByapu. TpybonpoBoau. 3'eqHaHHs MikBaroHHi. [IoBITpOpO3MOAITEHUKY MACAKUPCHKHUX MOTSTIB,
ixHs mnpusHaueHHd. bynoBa Ta mnpunnun aii. PemoHT Ta o0OCiIyroByBaHHS B eKCIUTyaTarii.
[ToBiTPOPO3MOMITPHUK BaHTAXKHHUX TMOTATIB, iX mpu3HadyeHHs. bymoBa Ta mpuHmmm naii. PemoHT Ta
00CITyroByBaHHS B €KCIUTyaTallii. ABTOMAaTH4HI PETYISTOPH PEXHUMIB TaJbMyBaHH, X MPU3HAYCHHS,
OyznoBa Ta mpuHIUI Aii. PEMOHT Ta excrimyaTartis.
[Ipoturo3oBi TpHUCTpOi, iX MNpU3HAYCHHs, OydgoBa Ta NPUHIUI 1ii. PeMOHT Ta ekcruryaTarris.
HIBuaKiCHUN PETyasSTOp TaJbMOBHX HATHCHEHb, MpHU3HAuUeHHs, OynoBa Ta mpuHUMI fii. PeMOHT Ta

eKkcrutyaranisi. Po3paxyHku BaxiIbHOI repeadi rajbmMa TerIoBo3a.
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Pexomenoosana nimepamypa:
1.  Huoszemues B.I'. TopMo3a 5k€1€3H010POKHOIO OABUKHOTO cocTaBa. M: Tpancnopr, 1982.
2. Ilapxomos B.T. YcrpoiicTBo u 3kcIutyatanust Topmo30B. — M.: Tpancnopt, 1994.— 207 c.
3.  KopeniBcekuit M.B. [TneBMaTHuHe yCcTaTKyBaHHSI aBTOMATHYHKUX TaibM: HaBuanbHUI TOCIOHHUK.
— Xapkis: YkpZIA3T, 2006. — 122 c.
4. CrnamoB B.A. 3amizHuuyHl OHHEBMATW4HI rajbMa: HaByaidbHUKM mnocioHmk / B.A. Cnamos. —

Jlyrancek: Bun-so «Hoymimk», 2009. — 208 c.

5. HapiitnicTh, BUMiproBaHHs Ta aiarnocruxka Ha 3PC.

OcHOBHI MeTO Teopii BiporigHocTi. MaremaTinyHa CTaTUCTUKA Ta i1 MeTo/Iu.

Bu3HaueHHs MOKa3HUKIB HAAIMHOCTI JIOKOMOTHBIB. TexHiUHa J1IarHOCTHKA JIOKOMOTHBIB. TeopeTnuHi
OCHOBHU J1arHOCTUKH MamuH. OCOOJMBOCTI CHCTEM [IarHOCTUKH JIOKOMOTHBIB. Cy4acHI MeTOau
BUMIPIOBaHb Ha TpaHCIOpTi. HeenekTpuuHi Ta eNeKTPUYHI METOIM BUMIpIOBaHb. BUMiproBaHHS mpu
BUNIPOOYBAaHHSAX TPAHCHOPTHUX 3aco0iB. Meronu BHMIpIOBaHb Ta JiarHOCTHKAa Ha TPAHCIOPTI
BuMipioBaHHsT MEXaHIYHMX KOJIMBaHb Ha pEHKOBOMY TpaHCHOPTi. BuMipioBaHHS 3MillleHb Ta
MPUCKOPEHb. BuMiproBaHHsI CHJI, MOMEHTIB CHJI Ta HampyXeHb. BuMiproBajabHa amaparypa, BaroH -
naboparopis. TeH3zoMeTrpuuHi mifcuIOBavi, (UIBTpH, peecTpamiiiHa amapatypa. KamiOpyBaHHS
BUMIPIOBAJIbHUX KaHaliB. MeToirMKa BHMIpIOBaHb Ha pEeHKOBOMY TpaHCmopTi. Po3MimieHHst 3aco0iB
BUMIpIOBaHHS Ha JIOKOMOTHBI. MeToi 00poOKH Ta aHaNi3y pe3yibTaTiB BUMIpIOBaHb.

Pexomenoosana nimepamypa:

1. B.H. YetrBepros u ap. Hanexxnocts HenBmkHOTO coctaBa. M. 1995. — 240c.

2. Texuunueckue cpencta nuarnoctuku. [lon pen. Kiroera B.B. M.

3. Mammnoctpoenue. 1989. — 120c.

4. TennoBo3bl. Texunueckas quarnoctuka. OrpacneBoit crangapt. M. Mammnoctpoenue. 1984. —
52c.

5. Mertonuueckue ykazaHus Jjisi KypcOBOrO M JUIJIOMHOTO MPOEKTUpOBaHus 1o Kypey "Hanexnocub

nokoMoTHBOB".- XappkoB. XI'TIY. 1996.-30c.
6. Tenzomerpusa B mamuHoctpoenuu / Ilox pen. P.A. Makapoa, M. MamuHocTpoenue,
1975. - 288 c.

7. P.Mennu Ananu3 u o0paboTka 3anuceit konebanuii. — M. Mammnoctpoenue, 1972. — 250c.

S. Opranizanisi TeXH0JIOTii BUPOOHHUIITBA Ta PEMOHTY JIOKOMOTHBIB
OCHOBHI TOHATTS TEXHOJIOTIYHOI TMIATOTOBKM BHUpOOHHMITBA. (OO’€KTH BUPOOHHUIITBA,
TEXHOJIOTIYHUM TMPOIEC Ta 3aCO0M TEXHOJIOTIYHOro ocHameHHs. CTpyKTypa, XapaKTepUCTHUKH Ta

¢dopmu opranizaiii TeXHOJOTriYHOro mporecy. Tumu MamuHOOYAIBHMX BUPOOHMUITB. Bu3HaueHHsS
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BIJIMMOBITHOCTI METOiB JOPMOYTBOPEHHS, 0OPOOKH Ta 301pKH 11010 (hopM opraHizarlii TeXHOJIOTTYHUX
MPOIIECiB, SKI XapaKTepHI Ui yMOB KPYIMHOCEPIMHOTO Ta MacoBOro BHPOOHHMITB. Bu3HadeHHs
BiJITIOBITHOCTI METO/IB (POPMOYTBOPEHHSI, 0OPOOKH Ta 30ipKH 111010 GOPM OpraHizarlii TeXHOIOTTYHIX
MPOIIECiB, SKI XapaKTepHI MJIs YMOB KPYITHOCEPIHHOTO Ta MacoOBOTO BHPOOHHUITB. TOYHICTH ¥y
JIOKOMOTHBOOYAyBaHHI. J>kepena morpimHocTel y npoiecax (GopMoyTBOpeHHs, 00poOKH Ta 301pKu Ta
3aco0u 3abe3nedeHHs 3a1aHoi TOYHOCTI BUPOOiB. basyBanHs Ta Ga3u. BuBueHHS mkepen yTBOpEHb
MOTPILTHOCTEeH Ta iX PI3HOBHIIB y Mporecax (GopMOyTBOpEHHs, 00poOku Ta 30ipku. BuBueHHsa cxem
O0a3yBaHHs. TEeXHOJIOTIYHI peXUMHU Yy mporecax (OpMOYTBOPEHHs, 00poOku Ta 30ipku. OCHOBH
HOPMYBaHHSI TEXHOJIOTIYHOI MPAIEEMHOCTI JUIsl BEPCTAaTHHUX, CIFOCAPHO-30IpHUX Ta 3BapIOBAIILHHUX
po0iT. BrinB TeXHOJOTii BUTOTOBJICHHS 3aTOTOBOK Ha CITYKOOBI BIACTHBOCTI JeTalieil JIOKOMOTHBIB.
TexHoOTi1UHI MPOIIECH BUTOTOBIEHHS 3allI3HUYHUX KoJic. MeTou 30ipku Ta 1X BIUIMB HA HAIHHICTh
nokoMOTHBIB. [lo0y/moBa TEXHOJOTIYHMX MPOIECIB BUTOTOBJICHHS paM BI3KIB Ta TOJOBHUX paM
JIOKOMOTHBIB. BUBUEHHSI TEXHOJOTIYHOTO MPOIIECY BUTOTOBJICHHS 3aJi3HMYHUX KOJIC, METOMIB iX
30ipkH Ta X BIUIMB Ha HAAIHHICTb JIOKOMOTHBIB. TEeXHOJOTIYHI MPOIECH JTOKOMOTHBOOYIYBaHHS.
OCHOBU ITPOEKTYBAaHHS TEXHOJIOTIYHUX IpoIieciB. TeXHOJIOTIYHI Tpouecu 0OpOOKHU pi3aHHIM JeTaneit
JIOKOMOTHBIB. TEXHOJOTIYHI TMPOIECH BY3JOBOi Ta 3arajbHOi 301pKH JOKOMOTHBIB. TeXHOJIOTIUHI
MPOIIECH BUTOTOBJICHHS 3BapIOBAIBHUX KOHCTPYKIIKA JIOKOMOTHBIB. [loOymoBa TEXHOJOTIYHOTO
IPOIIECY BUTOTOBJICHHS 3BapIOBAJBLHUX KOHCTPYKIM JOKOMoTHMBA. O3HAaHOMJICHHS 3 OCHOBAMHU
MIPOEKTYBAaHHS TEXHOJOTIUHUX MpoIeciB. BUBUCHHS TEXHOIOTIYHUX MPOIECiB BY3JIOBOI Ta 3arajbHoi
30ipKM  JIOKOMOTHBIB.  YHi(iKkaimisi TEXHOJOTIYHHUX TMPOIECIB  BHPOOHHUIITBA  JIOKOMOTHBIB.
ABTOMAaTH3aIlisI TEXHOJOTIYHUX TPOIECIB B JIOKOMOTHBOOY/IyBaHHI. TEXHOJOTIYHICTh KOHCTPYKITIH
mokoMOTHBIB. CydacHM TIOTJISI Ha TEXHOJOTIUHICTh KOHCTPYKIIA. OCHOBHI CHIPSIMOBAHOCTI
CTBOPEHHSI TEXHOJOTIYHUX KOHCTPYKIiH JIOKOMOTHBIB. OIlIHKAa TEXHOJIOTIYHOCTI KOHCTPYKIIIM.
KepyBaHHS TEXHOJIOTIYHICTIO KOHCTPYKIii. OIiHIOBaHHA TEXHOJOTIYHOCTI KOHCTPYKIIH y cdepi
Cy4acHOTO JIOKOMOTUBOOYMYBaHHS. TE€XHOJOTIS PEMOHTY JIOKOMOTHBIB. OCHOBHM TEXHOJIOTIi PEMOHTY
nokoMOTHBIB. [lmaHOBO-TIOMEpeKyBadbHa CHCTEMA TEXHIYHOTO OOCITYyrOBYBaHHS 1 PEMOHTY
Teru10Bo3iB. OCHOBU TEXHOJIOT11 po30ipKH Ta OYMCTKHU JeTanel 00’ €KTa PEMOHTY.

KoHTpons crany gerameii MeXaHIYHMX YAaCTUH TEIJIOBO3iB. TEXHONOTIS BiAHOBICHHS
YpOKCHUX JeTajeldl MeXaHIYHUX YacTHH OOJaTHAHHS TEIIOBO3y. TEXHOJOTiS PEMOHTY THIIOBUX
3’€THaHb Ta BY3JIIB MEXaHIYHUX YaCTUH 00JIafHAHHSA TETUI0BO3Y. 30ipKa, BUIIPOOYBaHHS Ta yCTAaHOBKA
00’€ekTa peMOHTY. TeXHOJIOTisl pEMOHTY THUITOBHX 3’ €IHAHb Ta BY3JIiB MEXaHIYHUX YaCTUH O0JIaHAHHS
TEIUIOBO3Y. BUBYEHHS TEXHOJIOTIi PEMOHTY KOJIICHUX TMap JIOKOMOTHBA. TeXHOJOrisl pPEeMOHTY
EJIEKTPUYHOTO OOJNaTHAHHS TEIUIOBO3Y. TEXHOJIOTiSI PEeMOHTY CTPYMOBEIYyYMX YacTUH OOJIaTHAHHS.
PeMOHT enekTpuyHMX MamWH. PEMOHT €NeKTpUYHHMX amapaTiB Ta TEXHiYHE OOCIyroBYBaHHS

aKyMyJIsITOpHUX OaTapeil. PeMOHT eneKTpuuHUX MamuH. TeXHOJIOTisS pEMOHTY eKIMa)KHOi YaCTHHHU Ta
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BUMPOOOBYBAHHS TEIJIOBO3Y TICIS PEMOHTY. BUBUEHHS TEXHOJOTIi PEMOHTY EKINMa)KHOI YaCTHHU
JIOKOMOTHBA.
Pexomenoosana nimepamypa:

1. MakcakoBa E.H. TexHonorus 10KOMOTHUBOCTpOCHUS: YUeOHHK 1 BY30B. — BopoHex: M3a-Bo
Boponexckoro ynusepcurera, 1982. — 452 c.

2. OcHoBbl TexHonoruu MamuHoctpoeHus. Ilog pen. Kopcakosa B.C.: YueOnuk as By30B — M.,
Marmnoctpoenue, 1977.

3. Paxmarymua M.JI. PemonT TemnoBo3oB. U3a. 3-e, mepepab. u momn. M., «Tpancnopt», 1977. —
4717 c.

4. ManozemoB H.A. u ap. TennoBo3opemonTHbIe npeanpusitus. M., Tpancnopr, 1988.

MHEPEJIIK 3AIIMTAHBb BCTYIIHOI'O BUITPOBYBAHHSA

Teopist TIOKOMOTHBHOI TSATU

Pexxumu pyxy noizna.

OcHOBHI 331241 TATOBUX PO3PaXyHKIB.

OcHoOBHe piBHSHHA pyXy Moi3/a.

OCHOBHHUM 3aKOH JIOKOMOTUBHOI TATH.

Cui airo4i Ha OTHAT.

OO6epTaroyiii MOMEHT TATOBHUX JABUTYHIB, BHYTPILIHI Ta 30BHIIIHI CUJIH.

MexaHi13M yTBOPEHHS CHJIM TSATH 1 IOCTYIIOBOTO PyXYy MOi3/1a.

XapaKkTepUCTUKH 3UIMHUX CUJI IPU TATH.

A S N e

Cuin B3aemoJii KoJjieca Ta PeMKH y MICTI KOHTaKTY.

[S—
e

3ax0IH 110 IOJHIIIIEHHIO 3YilTHUX BJIIACTUBOCTEN JIOKOMOTHUBIB.

—
—

Oco0JIMBOCTI TATOBUX BJIACTUBOCTEN TEILJIOBO31B.

_
N

EnexTpomexaHiuHi XapaKTePUCTUKH TATOBUX €JIEKTPOIBUTYHIB.

J—
W

. EnextpomexaHiuHi XapaKTepUCTUKH TETLIOBO3IB.

14. OcHOBHI MOHATTS Ta Kjacuikalis CUII ONOpy pyXy Moi3Ja.

15. T'anpMOBi cuiIM JTOKOMOTHBIB. MeXaHi3M CTBOPEHHS T'aJIbMOBOI CHJIM JJOKOMOTHBA. ["ampmMoBa cuna
IpH J1ii TAIBMOBUX KOJIOJIOK.

16. T"aspmoBi cucTemu noizaa. ['aapMoBa cuia Mpu eIeKTPUYHOMY TaTbMyBaHHI.

17. TeopeTuyHi OCHOBM METOIIB pPO3paxyHKy pyxy mnoizma. I'padiuni merogm. . Komm rorephi
PO3paxyHKH pyxy HOi3/iB.

18. MeToaukn po3paxyHKy BHUTpaT TNajiuBa JHU3€JIEM JIOKOMOTHBA. 3aXOId IO 3MEHIICHHIO

€HepreTUYHUX BUTpAT.
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TsArosi nepeaadi pyxoMoro ckjiaaay
. @yHKIiT epeiavi MOTyKHOCTI.
. Po3mimenns nepenadi NOTyKHOCTI Ha IOKOMOTHBI.
. Enextpuyni nepenayi moTy)HOCT1 MOCTIHHOTO CTPYMY.
. Enextpuyni nepenadi moTyKHOCT1 3MIHHO-TIOCTIHHOTO CTPyMY
. Enextpuyni nepeadi HOTYKHOCTI 3MiHHOTO CTPyMY.
. Enextpuyna cxema nepeiad moTy>KHOCTI.
. KoHCTpyKIIiT TATOBUX €NEeKTPUYHUX MAaIlUH.

. KoHCTpyKI1ig Ta TEXHOJIOT1SI BUTOTOBJICHHS €IEKTPUYHUX MAIIUH MOCTIHHOTO CTPYMY.

O o0 N N N B~ WD =

. XapaKTepUCTUKH Ta PErYITIOBAHHS TATOBUX JBHUTYHIB.

10.KocTpykitisi, IPUHIUI A1l Ta TEXHOJIOTiS BATOTOBIEHHS! aCHHXPOHHUX TATOBHUX JABUTYHIB.
11. Tunu KOJIICHO-MOTOPHHX OJIOKIB.

12. Tsrosa nepeaava Nepuioro Kiacy.

13. Tarosa nepepaua Apyroro Kiacy.

14. Tarosa nepeaaya TPEeTHOIO Kiacy.

15. OnopHO-Ky30BHE ITiIBIIITYBaHHS TATOBUX JIBUTYHIB.

ABTOrajibma, 0e3nexka pyxy ta xomaona yactuia 3PC

1.  Ilpu3HavyeHHs XOJOBUX YaCTHH JOKOMOTHBIB.

2. CkiazoBi eIeMEHTH XOJ0BOT YaCTUHU PYXOMOTO CKIIafy.

3. KoncTpykiii Bi3KiB JIOKOMOTHBIB.

4. [TpuBoaHI Ta MiAAEPKYIOYl BI3KHA JOKOMOTHBIB,

5.  Bi3K# BUCOKOMIBHIKICHOTO 3aJII3HUYHOTO TPAHCIIOPTY.

6.  PosramryBaHHS TATOBOro 00JaJHaHHS Ha Bi3KaX PyXOMOTO CKJIa1y 3ai3HUIb.
7.  PecopHe miiBilIyBaHHS JIOKOMOTHBIB.

8.  Knacudikariis cucteM pecOpHOTO MiBIIIYBAaHHS TOKOMOTHBIB.
9.  BaratocrymniH4acte pecopHe IMiBIIIyBaHHS.

10. Tumnu npy>XHUX €JIEMEHTIB.

11. TlpyxuHHe pecopHe IiIBilTyBaHHS.

12. TlaeBMaTUyHE PECOpHE MiABIIIYBAHHS.

13. AKTHBHI CUCTEMHU PECOPHOTO MiBIIIYBAHHS.

14. Twunu racHUKIB KOJMBaHb.

15.  3B’s3KH Bi3KiB 3 TOJIOBHOIO PAMOIO IOKOMOTHBA.

16. VmamTyBaHHS Bi3Ka BAHTQKHOTO TETUIOBO3Y

17. VnmamrtyBaHHS Bi3Ka MaCaXKHUPCHKOTO TEIIIOBO3Y

18. VYnamTyBaHHS Bi3KiB IU3ENb-NIOTATY 3 TiApONEpe1adeto



19.
20.
21.
22.
23.
24.
25.
26.
27.

AU

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

1.
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VY namTyBaHHsS MOTOPHOTO Bi3Ka €J1EKTPONOi3AY
VY namrTyBaHHS HEMOTOPHOTO Bi3Ka €JIEKTPOMOI3AY
VYinamryBaHHS €KiNaXKHOI YaCTHHU Ky30Ba TEIIJIOBO3Y.
[Ipu3HadeHHs Ta CKJIaa PECOPHOTO MiABIITYBAHHS
[THeBMorTiiBiCKA 11 MepeBaru Ta HEAOMIKH
3B 430K Bi3Ka 3 Ky30BOM JIOKOMOTHBA OCHOBHI TEXHI4HI PillICHHS
VYnamTyBaHHS ITKBOPHEBOTO BY3ITy
HakuoHi Taru 115 3B° 13Ky Bi3Ka Ta Ky30Ba
ABTO34EIHI MPUCTPOI.
HapiitnicTs, BUMipoBanHs Ta aiarnoctuka Ha 3PC

[TigBuIIeHHS HAAIMHOCTI IPYKHUX MONEPEYHHX 3B'3KIB MIXK Ky30BOM 1 Bi3KaMH
[TominmmenHs aemMndyBaHHS KyTOBUX 1 TOTIEPEUYHUX KOJTMBAHHI
[TinBuIIeHHs] HATIHOCT1 IOKOMOTHBIB 3 )KOPCTKUM IITBOPHIO
[TigBuIIEHHS HAAIMHOCTI IPYKHUX MOTIEPEYHMX 3B'A3KIB KOJICHUX Tap 1 paM Bi3KiB
[TigBuIIeHHS] HAIIHHOCTI JBOCTYIICHEBOT'O PECOPHOTO IiIBIITYBAHHS
[TinBuIeHHs] HAMIMHOCTI OAHOCTYIIHYATOTO PECOPHOTO MiABIITYBAaHHS
[TinBuimeHHsT HamIMHOCTI YHI(IKOBAHOT EKIMaKHOI YaCTHMHW BaHTAXHUX TermioBo3iB 2TD10B,
2T21161T3109
ITigBuIIEHHS HAIIMHOCTI eKiTaXHOI yacTUHU TerwioBo3iB TOII75 1 TOII70
[TigBuIeHHs HaAIMHOCTI EKINTaKHOIT YaCcTHHH TeruioBo3a 1116
[TominmenHs: AMHAMIYHUX SIKOCTEH TETUIOBO31B 3 OTHOCTYIIHYATHM PECOPHUM TT1IBIITYBAHHIM

[TominmieHHs BIMCYBaHHS TETIOBO31B B KPUBI
['opu3oHTanbHE 34IeHYBaHHS Bi3Ka
[MoninmieHHs BNMCYBaHHS TEIJIOBO31B B KPUBI
KepoBani npucTpoi mpuMycoBOTro MOBOPOTY Bi3KiB.

Bruiie monepedHux po3roHiB OCei Ha MOJIINIICHHS BIIUCYBAHHS TEIUIOBO31B B KPHUBI.
BB ¢opmu moBepxHi KaTaHHS KOJIIC HA MOJIMIICHHS BIIMCYBAaHHS TEIJIOBO31B B KPUBI
Bunu BumiproBanb, kiacudikaiiist moxXxuOOK Ipy BUMIPIOBAHHSX
[Topsimok 06poOKH MPSIMUX BUMIPIOBaHb
Anroput™M 00pOoOKH HEMPSMUX BUMIPIOBaHb
BiporiazicTs cepil BUMipIOBaHb
O06pobxka pe3ynpTaTiB BUMipIOBaHb Ha OCHOBI 3akoHy ["ayca
Po3paxyHOK mOXHOOK TPy HEMPSIMHUX BHMIPIOBaHHSIX

Opranxizanis TexH0J10ril BUPOOHUUTBA TAa PEMOHTY JIOKOMOTHBIB

[I{o Take HamiBpaOpUKaTH, 3arOTOBKH, JI€Talli Ta TEXHOJOTIUHI BY3JIH.
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9.

10.

[Ilo Take BUpOOHWYMIA Ta TEXHOJIOTTYHHUIA MTPOIIECH.

SIxi Bu 3HaeTe cTpykTypH Ta (opMH oprasizamii TeX. IpoLeciB.

Ha3BiTh OCHOBHI TUIIM MAIIMHOOYiIBHUX BUPOOHHUIITB.

[I{o Take MOrpimIHOCTI 1 sIK1 ICHYIOTh PEKOMEH 111 10710 00OPOTHOU 3 HUMH.

SIK BIIJIMBa€ TEXHOJIOTiS BUTOTOBIICHHS HA SIKICTh JeTalle TOKOMOTHUBY.

OnuuriTe TeX. IpoIeCc BUTOTOBJICHHS JIOKOMOTHBHUX KOJIIC.

[Ilo Take mpecoBUH, TiAPONPECOBU, TEIIOBHI METOIM (POpMyBaHHS KOJIICHUX Tap.
SAx npoBoAUTHCS 301pKa KOJTICHOT MapH.

SAx npoBoaUTHCS 30ipKa Bi3Ka.
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11. 1Mo Take mIaHOBO-MONEPEKYBAJIbHA CHCTEMa TEXHOJOTTYHOTO OOCIYrOBYBAaHHS Ta PEMOHTY

JIOKOMOTHUBIB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

SIK BUKOHY€ETHCSI OUMCTKA Ta MUMKA JAeTajlei.

Sk 3amipror0Th 3HOC Ta Iedopmartito neraiei.

Sxi Bam BitoMi MeTOAM KOHTPOJIIO.

SIK BiTHOBIIIOIOTH IMOMIKOKEH1 I€TaTI.

Ska TeXHOJIOT1sl PEMOHTY THIIOBHUX 3’ €IHAHb Ta BY3JIiIB MEXaHIYHUX YaCTHH JIOKOMOTHBIB.
SIka TeXHOJIOT1sl PEMOHTY X0/10BOT YaCTHHH.

SIK peMOHTYIOTh AM3€Ib Ta JONOMIXKHE 00JIaIHAHHS.

OnuuriTh pEeMOHT HACOCIB, PEAYKTOPIB Ta (DiIBTPIB.

HaBenith TEXHOIOTII0 PEMOHTY €JIEKTPUYHOTO O00JIa HAHHS.

K peMOHTYIOTh aKyMYJIITOPHI OaTapei.

OnumriTe 00KaTyBaJIbHI Ta 37aBajIbHI BUIPOOYBAHHS JIOKOMOTHBY TICJISI PEMOHTY.
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[Ipu omiHIOBaHHS 3HaHB 32 OCHOBY CJIiJi OpaT MOBHOTY 1 MPaBUWJIbHICTh BUKOHAHHS 3aB/JaHb.

3aranpHa OIliHKa BU3HAYAETHCSA K CEPEIHS BUBAXKEHA 3 OI[IHOK Bi/AIMOBIICH HA yC1 3alUTaHHS.

Peiitu Ouinka ‘ Kpwutepii orniHroBaHHS
HroBa ECTS Haiiona
owitka Ta ii TbHa . .
BU3HAY | OIHKA MMO3UTUBHI HEraTUBHI
, banu
CHHS
1 2 3 4 5
— rJIM0oKe 3HAHHA HABYAIILHOTO | BIAIOBIAI HA 3alIMTAHHSA
Marepiany, 10 MICTUTBCS B MOXXYThb MICTUTH He3Ha4Hi
JiTepaTypHHX JAKepesiax; HETOYHOCTI
— BMIHHS aHAJII3yBaTH SIBUILA,
SIKi BUBYAIOTHCS, B IXHBOMY
90— Bt BSaCI\:IOSB’HSKy 1 PO3BUTKY;
100 A o — BMIHHA HPOBOﬂHTH
TeOpeTHYHi PO3PAXYHKH;
— BinnmoBiai Ha 3anmuTaHHA YiTKI,
JaKoHiuHi, JorigHo-
MOCJIi10BHI;
— BMiHHS pO3B’sI3yBaTu
CKJIAJHI NPaAKTUYHI 3a1a4i
— rJ1M00KUii piBeHb 3HAHb B BIJITOBI/ HA 3aIIUTAHHS
00cs131 000B’A3KOBOI0 MICTSITh IeBHi HETOYHOCTI
Marepiaiy;
— BMIHHS 1aBaTH
82-89 B Jlobpe | aprymMeHTOBaHi Binnosiai Ha
3amUTaHHS 1 TPOBOIUTH
TeOPeTHYHi PO3PAXYHKH;
— BMIHHA PO3B’3yBaTH CKJIAIHI
NPaKTHYHI 3a1a4i
— MillHi 3HAHHA MaTepiay, 0 | — HEBMIHHA
BHUBYAETHCS, Ta HOTO BUKOPHCTOBYBATH
NPAKTHYHOI'0 32CTOCYBAHHA; TEOPETUYHI 3HAHHS JIJIsI
— BMIHHS J1aBaTh pPO3B’sI3yBaHHS CKJIATHHUX
75-81 C Jlo6pe | aprymeHTOBaHi Bignosiai Ha NMPAKTUYHUX 337124
3alMUTaHHS 1 TPOBOJAUTH
TeOpPeTUYHi PO3PAXYHKH;
— BMIHHSA PO3B’3yBaTu
NPaKTHYHI 3a1a4i
— 3HAHHS OCHOBHHUX — HEBMIHHS JaBaTH
GyH1aMeHTAJbLHUX MOJIOKEHb | apryMeHTOBAaHi BianmoBixi
MaTepiaiy, 0 BUBYAETHCS, Ta IX | Ha 3aIIUTaHHS,
6474 D 3a/10B1Ib Ilpal.(Tl/I‘lHOI"O,3aCT06yBaHHSI.; - HCBMiHHﬂvaHaﬂi3yBaTH
HO — BMiHHS PO3B’SI3yBaTH MPOCTI BUKIIQJICHUI MaTepia i
NPaKTHYHI 3aga4i BUKOHYBATH PO3PAXyHKH;
— HEBMIHHS PO3B’3yBaTH
CKJIA/IHI PAKTHYHI 3a1a4i
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— 3HaHHS OCHOBHHX — HE3HAHHS OKPeMHUX
(yHIaMeHTATbHUX N0JI0KeHb | (HeMPUHUMIIOBUX) NUTAHb
marepiainy, 3 MaTepiaiy;
— BMIHHS PO3B’SI3yBaTH — HEBMIiHHS MOCJIiI0BHO i
3a710BUTb | HAWMPOCTIII MPAKTHYHI 3aa4i | apryMeHTOBaHO
HO BUCJIOBIIIOBATU JYMKY;

— HEBMIHHS 3aCTOCOBYBATH
TEOPETUYHI MOJIOKEHHS TPH
PO3B’sA3aHHI NPAKTHYHUX
3aja4
- — HE3HAHHS OCHOBHHUX
dyHpameHTATBLHUX
M0J105KeHb HABYAIBHOTO
FX Hesanosi Marepiany;
JIBHO — iCTOTHI HOMMWJIKH Y
BIJIIIOBIIAX HA 3alIUTAHHS,
— HEBMIHHS PO3B’I3yBaTH
MPOCTi NPAKTUYHI 3a71a4i
— IIOBHA BIACYTHICTH 3HAHDb
3HAYHOI YaCTUHHU
HaBYAJIBHOTO MaTepiaiy;
— ICTOTHI MOMWIKH Y

1-34 BIJITOBIAAX HA 3aIIUTAHHS;

(ma F Hes3anosi — HE3HAaHHSI OCHOBHHUX
KoMmicii JIBHO byHIaMEeHTaTBHUX

) IIOJIOKEHD;

— HEBMIHHS OPIEHTYBATUCS
M1 9ac pO3B’ A3aHHS
NMPOCTUX MPAKTHYHUX
3aja4

60-63 E

35-59

Jo cymu oTpumaHuX 3a mepeBipky OaniB momaeTbes 100 OaimiB, MO CTAaHOBUTH MIJICYMKOBY
OLIIHKY pOOOTH.

CxBarneHo Ha 3acifganHi BueHoi paau E iHCTHTYTY.

[Tpotoxosn Ne 8 Bix 19 6epesns 2019 p.

['onoBa BueHoi pagu E iHCTHTYTY Tomamescokuii P.C.



