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3ATAJTbHI IIOJIO}I{EHHfl

oaxosufi icnpn AJIfl Bcryrly- Ha HaBrIaHHt al'q 3ao6yrrs ocsirHboro crynerul

ruraricrpa Ha ocHoei ocnirnroro cryneH.fl (ocnirnro-xnani0irauiftnoro pirHa)

6axaranpa (6 pieenr Hauionzurrnoi paMKLI reani$ircal1ift, AaJIi HPK6) a6o

ocsirHroro cryreHr r'raricrpa (oceirnno'xnali$ixaqifiHoro pinHx cueuianicra) (7

pinem HaqioHanrnoi parvrxn rcnari$irauifi, AaJIi - HPKT) nepe46auae nepenipry

.x*"o.ti lto onaH-vBaHH-fl ocnimroi [porpaMrl Apyrofo (laaricrepcrxoro) pinHl

nnUoi ocnirn Ha ocgoBi s.{o6yrux paHirue KoMreTeHrHocreft'

llporparua $axonoro icunry Am Bcryny Ha HaBqaH:nfl. Nrfl, s4o6yrra ocnirrroro

,ryrr.*rn r,raricrpl si cneqiarrrHocri G3 <ElerrpnuHa inNeuepio (ocnirHlo-

npo$ecifi"u ,rpoipaua <E.neKrpoeHepferlrKa, enelcrporexnixa ra eJleK'rpouexaHixa>)

"a 
ol"oui,HpK6 uOo fpltT pospo6neua SaxoBoro arecraqifiHoro xouiciero na ocHoni

ocsifirlo-npoSeciffuoi rporpaMn <EnexrpoeHepferl,IKa, eJlelCporexsixa ra

enelrrpoMexaHixa> niAroroerlr 6axzuranPtn ri cueuia-ulHocrt

uEnentpOeuepreurra, eJleKTpoTexuixa Ta enelcpoMexauixa> y lepNanHOuy

yHinepcureri iHSpacrpylcrypl{ ra rexHororifi .

@axosuf icnur rpoBoArrb y rrlrcbruosifi $opvli 3 BpIKopI4craHHflM TecroBHX

rexnororifi.
Einer $axonoro icnury uicrlrrr 14 3anl{raHb ABox pinuin cnnaAHocri 3

o cHoBHI,IX upo$imolot{ux AracqunniH.
3anuraHn{ nepmoro pieHx cxnaAHocri (a 1-ro uo 10-e saulararFilo.fl, 6inera

$axonoro icnury) uepea6aoarorb nlr6ip BcrynHI4KoM npaBnJrbHoro napiaHry nianonigi

is HaueleHHX y 6ineri Tpbox rapiaurir ri.qnosiai, 3 rKrrx rirrnru oAI4rI npanzutrHnfi'

3anurar*rr apyroro pinnx cKJraAHocri (e 11-ro no L4'e sanLITaHIIfl.6ilera

$axororo icnury) ttepe46a"ullorb HaAaHHt BcrynHuKoM po3ropnyroi reoperuunoi

silnosili.
llpaemr,nnrl na Ayurrl BcTynHI4Ka napiaHr nilnonilt He 3anzTaHvs' Ileplxoro

pinnx .*uarocri ncrynsuK ro3Harrae 6egnocepeAHbo ua 6laHry 6inera Saxonoro

icnury.
Bi,qnoniai Ha sanuTaHH.rr Apyforo pinHx cKJIaAHocri ecrynullK HaBoAHrb Ha

6ranrax nllcbMoBoi silnoeili'
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I.AI4CUI4IIJIIHA (TEXHII{HA EJIEKTPOAI4HAMIKA)

Teopervra fayca ra ii sacrocyBanHr. floreuuian eneKTputlHoro roJI{. 3n'xgox ltix

"urrpy*a"icrrO 

-TA 
uorenqianou eneKTplaqHorg noJlf' Berrop norrxpu:aUii'

Aienerrpr{qHa nponurHicrb cepeAoBrarrla. Enerrpnune noJle BcepeA}IHi 4ienexrpnxa'

Berrop enexrpnuHoi iH4yrcUii (enexrprauue ycyHeuHx)' Teopen'ra fayca N$'

efiercrpgr{Horo roJl.fl B per{oBusr. Yuonl4 Ha rpaunqi pos4ilY ABox 4ielerrpraqHl4x

."p.oou"*. ElexrpnuHe noJre BcepeAHHi nporiaHl{Ka Ta 6ins, fioro nonepxHi.

ilponi4HIaKl4 B eneKTpurrHoMy noni.

. OpieuronHi lanuraHHq Arl Qaxonoro icuury

. 3aruraHHq [epmoro pinHr cx'naAnocri

1. -flxa $OpMyJIa BI,I3HarIa€ 3aKoH KynOna 4na cHJIH B3aeMOAli AsOx TOqKoBHX

3apflAN(eHlx rin y raxYYrvri?

2. IIIo raKe Hanpy>xenicru ereKrpurlnoro non's?

3. fxaoAI4HHUt ntavripy HarpylKegocri enerrpl4rlHoro noJlf s CI?

4. flxa3 Hacryngllx xapalflepl{crgK onl{cye e1eKrp6qge noJle y naryylri?

5. flx guiHroertcfl, cvila ngaeNaoAii rrlix Anoua 3aptAaMI4, flKlIIo BlAcrarrb lulx wlMlr

:6imurye*cx eAsit{i? 
nrrrrrni p.rcrrrrnni' ax.IacrI,IHox?6. Bia rroro 3arIeNQITb cuna enelffprrtlHoi sgaelvlo.qii,{nox 3ap{Ax(eHI

j . ffrcaSisnuHa KoscraHra BnKopucroBy€rbcr y 3ar(oHi Ky.rroHa Anfl B3aeMoaii sapldn

y naxyyrrai?

8. ElexrplrtlHe noJle cTBoploeTbct 3aptAoM y TotIUi npocrOpy' flK Ha[pflMJIeHl CI'IJIoBI

linii Irboro rIoJIfl AJrfl rlo3l/trlaBHoro sapxxy?

9. flxuit HanprMoK MaroTb clrlori nirdi enelffplltlHoro IIoJIt BlAHocHo HeIaTI{BI{OIO

:aprny?
1 0. r{rana xapaKTepr,rcyeTbct o,luopilHe eneKrpl4qse nole?

11. IIIo ni46ynaerbc.fl 3 Harrpyx(eHiCrrO ereKrpr{lrHoro roJI.[ B perroB]rui nopieuxllo e

BaIryYMoMt 
,-o,,.-^ rxrt,.t^rrnnr{. u?12. II{o raxe Aielelcrpl4qHa rpoHLIKHlcrb peqoBI4H 

b
13. fllc non't3aHa HanpyN(enicrl eJIeIffpI'rLIHOro IOJIfl Ee ] nax]yMl 3 Hallpyx(eHlcTlo '

{f :tli;H* non'pr.3auis Ai enexrp ura?

15. ,flrc Ha3lrBaerbcn peqoli|IHa,.rrKa He npoBolrrrb eJIeKTpH'{HI4fr crpyN{, aJIe Mo}I(e

flolrtrpr{3y Barvcfl uil aiero eJIeKTpI4LIHoro uons?

16. 
'lxaoArrHl4u-fl 

uuuipy Aiener<rprunoi npouraruocri s CI?

17. IIIo ni46ynaertcr 3 CHJTOBHMH liuistvtl.l eneICpFIHOfo roJls rpl{ HaflBnocri

4ienerrplrna uiN 3apfl AaMI{ ?

18. -flr gruiHroerrct HallpyrxeHicrl eJIeKTpHqHOTO nOJIfl BcepeAplHl AleneKTp?IKa B

nopinuxuHi : naxYYrrloru?

19. -flx glliriloemcx eneprir eneKrputlHol'o troJI'tI B

2A. flxa3 HacryrIHHX pealoBnH e Aieletcrpraxorur?

2 1. lIIo raKe eJleKTpoevmicrr?

pevonraHi uopinruno 3 BaKyytrlou'/



22. flxa oAHHHufl nrarvripy eJrercrpoeuHocri n CI?
23. IIIo raKe KoHAeHcarop?
24. flx srdiriloerrc.rr eJreKTpoeivrricrr, KoHAeHcaropa rppl s6imrueHni nnorqi fioro
macruH?
25.II{o raKe eJrerffpHvnnfi crpyrur?

26. ffxa oArrnlrqtr nrarraipy cnru crpyMy n CI?
27 . flxa $isuuna Berurrr.rHa xapaKrepu:ye onip nponi4nuxa?
28. flxiir nelHqnui e rprMo nponopqifiHorc ckrrra crpyMy y nponi4nury sri4Ho is

3aKoHoM OHla?

29. flxa oArrHr.rrrf nranaipy erelcrpl4r{Horo onopy n CI?
30. I{o raKe enerffpopyruifiHa cvra (EPC)?
31. IIIo raKe MarHirHe nore?
32. fri<a $isuuHa Berlrrruna xapaKrepr43y€ MarHirne uone?
33. B flKoMy HarrprMKy Aie crana Jlopenqa Ha 3ap.flAxeny r{acrl4nKy, Iqo pyxa€Tbcfl B

uarHirHortay noni?
34. flxaoAnHr{rlr nnvripy iH.qyKr{ii uarHiruoro noJUI s CI?
35. II{o onucye 3aKoH Fio-Canapa-IIawnca?
36. flrcuft HarrpflMoK Mae BeKTop l,raruirHoi inayxqii B?
37.4wr,xaparflepr{3y€Tbc,fl ruarldrne rroJre, crBopeHe npxuorinifiHnl,r nponigrurxotrl

:i crpyrnlorvr?

38. Bix flKrlx BeJr?rrrHH 3zlrrexrTb cHJIa Jlopenqa?
39. fixa 3 Hacryrruux BeJIHquH He 3arlexl{Tb aia NaarHiTHoro nolr?
40. .f,xe [paBr4Jro AonoMarae Br43Haqr4TH HarrpflMoK uaruirHoi iHgyxuii HaexoJro

nponi4Hrar<a si crpyuovr?
4L flx 3ap.flA)KeHarracrunKa pyxaerbc.fl B olnopiasoMy MarHirHouy noli, srrqo ii
runaAxicrb Harrp.flMJreHa rIepneHArKyJLrpHo ao niuifi uarllirnoi iHayruii?
42. flxa $israuna BeJrrtrrvHa Br3Harrae cuJry, u1o Aie Ha 3aptAx(eny rIacrHHKy B

uaruirHorray noni?
43. IIIo BH3Haqae paaiyc op6iru pyxy 3aprAxenoi .racruHKrr B MarHirHoruy nod?
44. frxnit Harrp-flMoK Mae cr4Jra Jlopeuqa AJrfl [o3I{TI/tBHo 3apflAxeHoi qacruHnu, ruo

pyxaerb crl [epreHA]IKyn-rpno Ao ruaruirnoro uon.fl ?

45. -flr<rqo 3apfA)KeHa qacrnHKa pyxaerbcf, rIapaJIeJIbHo ninisrrl uarHirsoro ror.fi, To

cuila JlopeHqa
46. IIIo rparnrerbcr s riHeruqHoro eueprierc eapr4NeHoi qacrnHKn nia 4ielo
uarHiruoro uorq?
47. flr< Ha3HBa€Tbcr rpa€Kropir pyxy 3apflAxeHoi qacrnHKn, flKlrro ii ursuarcicrb Mae

cKJraAoBy {K B3AoB)K, TaK i nepueugr{KyJupHo ao linifi uanrirnoi iHayxuii?
48. -f,x Ha3rrBaerbc.rr BeJrutqwna, rqo xapaKTepl43y€ sAarHicrr perroBuHn glrliHtonarn

uaruirne noJre s Hifi?
49. flxa 3 Hacryrlnl4x peqoBuH e $epouanreruxona?
50. I{o raKe MarHirua ingyxui.a n pe.lonr,*ri?

5 1 . II{o ral(e eJlelcrpotrlarnirHa in4yKllifl?
52. flr<a $isruHa BeJrr4!{HHa si,quositae 3a eneKrpopyruifiny cvrily (EPC) in.qyrqii, uto

BHHHKae B 3aMKHyroMy xonrypi?
53. 3riano 3 rrpaBlIrou Jlenqa, HarlptMor iu4yrqifisoro crpyMy:



54, frc Ha3rrBa€rbcfl .rrBurue, rpu flKoMy iH4yxuiftHa EPC BnHHKae y nponiauplKy rIpI4

ftoro pyci a uarsirnouy noni?
55. II{o raKe MarHimmfi norix?
56. flxaoAl4Hl4u-fl nHlaipy uarHirHoro rorol(y e CI?

3annrasHtr Apyroro pinHn crlanHocri

1. TeopeuaTayca ra ii sacrocyBar{Ht.
2. floreuuiar erexrpurlHoro rIoJIf, .

3, 3s'rsox tvri>x Hanpy>xeHicrro Ta noTeHqiarrou elrelffpl4qHoro IIOJI.fl.

4. B er<rop roJr.flpr.r3allii. AiereKrpl4qHa upouzxnicrb cepeAoBulua.

5. EnerrplrqHe roJre BcepeAl,rHi 4ienerrpHxa.
6. Bercrop enercrpauHoi is4yxUii (e.nercrpuuHe ycyHeHnx). Teopeua fayca Nffi
ereKrpJ4rrHoro noJr.a n pevonnHi.
7. Vrraoru Ha rpaHr{Ui porAiny ABox AienercrpraqHHx cepeAoBI4IU.

8. Enerrprlr{He iloJre BcepeAuni nponi4uvKa ra 6ins fioro noeepxHi. llponigHvrnu B

enelcrpnr{HoMy nori.
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2, TVICTTPIIIJII HA (MIKPO CXE MOTE XHIKA TA MIKPOIPO{E C O PH I
UUOPOBI TIPPICTPOI>

Cucreuu r{rdcJreHnr. MaruuHHe 3o6pax(eHHr iH0oprvraUii. I{ncla: $irconanoro
Tor{Koro. lianasoH uimrx q}rceJr s $irconaHolo rotlKoro. r{ficna 3 rlJlaBaloqoro rotlKolo
(aificHi). lianasoH so6paxeHHs Aificnlrx rrr.{ceJr. [nifixoro-AectrKoBnfi xoA. EyxreHo

- un$porrafi xo,u. BocrruncerMeHrHr4fi xoA. HeoAHosHa.rHicrt 3o6pDKeHHx Arifirosux
Ha6opin. OcnoeHi noJroxeHHr alre6pn lorixn. llepevruxaro.Ii SyHnuii. Yuonni
no3HaqenHx rori.rHHx $yHruifiruacxeMax. Cuoco6H so6paxeHHs rori.IHrx $yHxllifi.
Jlori.rHr,rfi 6azuc. Cxeumi oco6nunocri nori.rHI4x eJleMenris. Eleuenr e nigrpuruu
KorerflopoM. EleueHru (l-AEO-Hb i posruuprcsaqi. TpNcra6irrrHi eJreMeHrrr.

MiniMieaqis roriqHrax Synxqifi. Ta6ruar1r KapHo. llepernopeHH-f, rori.rHux $yHxuifi
go 6asracy d-Hi) ra <I-AFO-HI). qacosi rapaMerpu roriqHux eJleMeHrin. llepexiaHi
rpoqecu B nori.rnux cxeMax. ,{euru$parop. fierrrynrrprrJleKcop. 36ilruleHHt
po3p.flAHocri Aeura$paropin i 4eruynrrr{rJreKcopin. Myrbrl4nJleKcop. IIIn$paropLI.
lleperroprora.{i rcoAin. Cynraropn. Cxeuu nopinruuH.s xoAin. Cxeir'ra KoHTpoJrIo

napHocri (Henapnocri). AcunxpoHHrafi RS - Tpurep. Cunxpouuufi RS - rpurep. D -
Tpnrep si crarnqHlrM KepyBaHHf,M. D * rpurep 3 AIrHaMi.{HHNd KepyBaHHfM.

OpieHronHi lanurannfl Artr Saxonoro icnury

3anurannfl rrepuoro pinHn cxnaAHocri

1. -flr<a rvrininnamHa oAuHI4IIx iH$opnaallii?
2. IIIo raKe MaHTkrca e AnifixoeoMy trl4cni s nnasanqoro xouoro?
3. flxy SyHxqiro peanisye noriqHnfi enenreur <I>?

4. frxi 3 HaBeAeHnx noriqnux SyHxuifi e ocronuuupr?
5. B .sxolay s norivurrx eJreMeurin upn naseHocri na sxoAi ABox noriqHlrx nynin Ha

ruxoAi 6yae rori.{Ha oAnuraIlfl?

6. B sxoiwy : loriunnx eJreMeHrir npu H€urBHocri ua sxoAi .qaox roriqHux oALIHHub

Ha Br{xoAi 6yle roriqua oAnnnq.s?

7. B sxouy s lorivnux eneMeHrin npn HarBHocri na nxoAi xo.Ia 6 oaldei noriqnoi
oAxl*rui Ha BLIXoAi 6yae loriquHfi nynr?
8. B sxoN{y s noriuHt{x eJreMeHrin npra HatrBHocri Ha exoAi xoqa 6 oaHiei loriqnoi
oAranuqi Ha BHXoAi 6yae noriqna oAprHnq.s?

9. B sxonay a loriuutrx eJreMeHrin npu Ha.anHocri Ha sxoAi pirHnx rori'IHnx crrHarie
Ha BrxoAi 6yae loriqna oAIanHq.s?

10. -f,ri g roriqnnx $ynxuifi f,BJrrrorbcx uinirvranbHl,IM roriquuu 6aeucoN{?

I | . frxuit. npr.rcrpifi Ha3I4 B aerb ct AeIIrI4Sp aropou ?

12 . flrcufr, npncrpifi Ha3I,IB a€Tbc.fl rleperBoploB arlervr rod n ?

| 3 . flxuia npucrpi fi Ha3l{Baerb c.a MyJIbr}IrrJI eKc op oru ?

I 4 . flxuk npzcrp ifi Ha3r{Baerb c.fl AeMyJIbrlIruIeKc op orra ?

15. frxuit npzcrpifi Ha3trBaerbcr cyMaropou?
16. flrcvia npacrpifi Ha3llBaerbct rpureponr?
17 . flxuit npracrpifi Ha3rlBa€Trc.s rafi Nleporr,r ?



1 8. -flxufi npracrpifi Ha3l,IBaerrcx pericrporvr ?

| 9 . flxuir upucrpifi Ha3l{Baerr c.s ri.Ixmnuxotrl ?

20. flrcufi, g runis rpurepin He Br,rnycK€rrorbcx npoMllcJlosicrro y BI4ruItAi uir<pocxeu,

a orpI4 Mylorbc{ IrrJl-f,x oM B3aeM Horo rep erB opennt rprnrep i n ?

21 . fircuft npracrpifi aHarlof oBo-un$ponuM nepernopro naueu ?

22 . fixuit npncrpi fi H a3H Ba€rrcr ura$po-aHaJroroBr4M neperBoproea.rell ?

23. flxux runin 6ynarorr AUn?
24. flrcux rranis 6ynaroru UAII?
2 5 . flr<ufi npu crpi fi oreparI4BHHM 3araM' xtoryrouuM rprrcrp o el,r ?

26 . flxnia npucrpi ft uocri fi nnu 3anavl'.sroByroquM npucrpoeur ?

27. fxoro rplrry 6ynarorr O3|I?
28. -flroro rrry 6yearorr II3n?
29. Hasna_lr4 rrepeBarr4 [porpaMy€Mru( rorrrHnx lHTerparIbHI,IX cxeM HaA

An CKpeTHHMLI eJIeMeHTaMLI

30. -flxi is czrnaris He BiAnocxrrc.fl Ao HapoqyBannn po3p-nAuocri lI3lI?
3L fri<uir eJreMeHr He BXoAI{rb Ao apxirerrypr npoqecopa?

32. flxi g eleuenrin niAnocxrrc.a Ao Kepytoqoi qacruupt rpoqecopa?

33. -flxi 3 eJreMeHris niAnocflTbcfl Ao o[epaTl4sHoi qacrrlHrr rpouecopa?

34. flxi s iHrep$efrcis snxopncroBylorb napanelruprfi roa?
35. -flxi 3 npucrpoie He siAHocsrrct Ao opraui:auii nnoay/nnnoxy?
36. II{o rare 6y$epHa nau'str?
37. IIIo raKe creKona nalt'.fltn?
38. II{o raxe apu$MerplKo-Jlori.rHufi npncrpifi?
39. I{o raKe aKyMynxrop?
40. II{o pericrp crauy?

3aunrauHq Apyroro pinun cx.naAsocri

1. Cracreir,rn qr.rcrenns. Maurr{Hne so6paNeHnx iu$opnaallii. tlllcrra s $ixconaHoro

ToqKoro. ,flianasoH qi.rrr,rx qrceJr s $ircoranolo rotlKolo. rIHcJIa 3 IrJIaBaaqoIo rotlKolo

(lifi cni).,{i auasoH :o 6paNeH nx xificwux t{I4ceJI.

2. AeifixoBo-Aecrrxoevfi r<o4. ByxBeHo - ur.rsponnfi roA. BocltuncerMeHrHl4fi rol'
HeoAnosHaqsicru :o6paNeunx lnifixonux Ha6opin.

3. OcHosHi noloxcenru a-nre6plr lorirra. flepennzxaro.Ii $yuxuii. VuonHi ro3HaqenH-s

nori.rgrx SyHxlrifi Ha cxeMax.

4. Cnoco6n so6paKeHHfl loriqHprx $yHruifi. JloriqHlrfi 6asuc. Cxeuni oco6ryrrocri

flori.{Hr,rx eJIeMeHTl B.

5. Eleuenr s ni4r<praruu KoJrerffopoM. EleueHru (I-AFO-Hb i po:ullEpronaqi.

Tpucra6inrni eneuenTllt.

6. MiuiNli:tarli.fl nori.rHrx Syurcuifi. Ta6nraq.s KapHo. llepernopeHH.n loriquux

$ynxqifi 4o 6a:ucy (I-Hi) ra <I-AEO-Hb.

7. t{aconi rapaMerpu loriqHux e.neuenrir. flepexi4Hi upouecpl B rori'{uux cxeMax.



8. fleurz$parop. {ervrynrrnrJlel(cop. 36inrrueHH.rr pospx4Hocri aerura$paropin i
AeMyJrbrprnnexcopir. Mynnu{nneKcop.
9. Illu$paropx. fleperBoproBarri rciain.
10. Cyrraaropz. Cxenau nopirHxHH.q roAis. Cxeivra KoHTponlo napuocri (ueuapHocri).
11. AcnHxpouHr,rfi RS * Tpurep. CranxpoHHufi RS - Tprrrep.
12, D - Tpnrep si crarH.rHI4M KepyBaHHrM. D - rprarep 3 AHHaMi.rHrar,r KepyBaHrurM.

Cnuco rc per(oMenAoeaHoT .nireparypu

1. Mixponpoqecopl{ ra uu$poBa enercrpoHira: HaBq. uoci6. 4na cr}A. cneqianlHocri
Ta eneKTpoMexanixu/[yx.rra.u.:

Ciropcrxoro. * K.: KIII iu. Iropr
14L <ElercrpoeHepreruKa, enerflporexnixa
K.K. llobe.garx, B.A. CsxrHeHxo]; KIII irra. Iropr
Ciropcrxoio,2A\I. - QA c.
2. I{uSpona cxeMorexHir<a. Enerrposno-o6qprcJr}oBaJrbni npncrpoi: HarqanrHHfi
noci6Hnx/[yruraA.:fr.it. Einuscnrufi, E.lI. Knnur]; BiHHuqx. gilT} , 2021. - 66 c.
3. Cxervrorexnirca: flpncrpoi uzsponoi enerrpoHixn: y 2r.: niapyqnr{K AJrr cryAenrin,
III0 HaBr{a}orbcfl 3a cneqiallsicno <Enexrponixu/[yxna4.: B.M. P-s6eHrKrafi,
B.-{. Xyfiron,IO.C. -fluuesxo, A.B. 3arpanr,rvHnfi]; KIII iur. Iropr Cixopcrroro. - K.:
K|II iu. Iropx Cixopcrxoro,20l 6. -757 c.
4. Bopo6fiosa o.M. L{r.r$poni npr.rcrpoi: HaBq. noci6. -_ t{. llo.M. Bopo6fioaa,
M.lI. Casuurxa, tro.B. @nefira. * oleca: oHA3 iru. o.C. flonona, 2arc. * fi2 c.
5. Anaris, cHHTe3 i npoercryBaHn.rr rlu$ponux cucreM KepyBaHHr: HaBq.
noci6Hnx/ly*naa.: C. M. ecaylor, O. (D. Ea6iqesa]; Xapr<ie. HarI. yu-r rvriclx. rocrr-Ba
ivr. o. M. EexeroBa. - Xapxin: xHyMf irra. o. M. Eererosa,2018. * 150 c.



3. AIICqM11JII HA (O CH O BI{ SPOMI,I CJIOBO| p-UpXTPOHIKI{>

IlpHnqun lii fi BoJrbr-aMnepHa xaparcrepl,Icrllra doaa. flaparr,rerprl Bl4npflMHrx

aioxie. llpuuqran Aii 6ino.nxpHoro rpaH3lrcTopa ra fioro ocHosHi rlapaMerpll.

CrarraqHi BoJrbr-aMnepxi xapaKreplrcrllKl{ 6inonxpuoro rpaH3llcropa. llonrosi
TpaH3qcropq 3 p-n-nepexoAoM. flonsori M[I-rpaH3prcrop]I. Tnpucrop. llpnnuun
Aii. Bolrr-aurepHa xaparoepucrr4Ka. Crarraicrop. llpraHuran Aii. Bollr-anruepHa

xaparcrepxcrlrxa. IGBT - 6ino.nxpHufi rpau3ncrop g isomoaaHl4M 3arBopoM. Syaora.

ExnieaneHrHa cxeMa IGBT 3 KaHanoM n-runy. V-nod6nufi M[Il-rpaH3l'rcrop
(VM{|I-rpaH:racrop). Eyaona. ExsisareHrHa cxeMa. MA|I-rpamncrop,
Br{roroBJreuufi MeroAoM noAnifinoi auQysii (ilMfln-rpaH3ulcrop). SlT-rpansrEcrop si

crarrrrnolo iHAyxqiero. ByAoaa. ErnisaJregTHa cxeMa. flopinHanura orliHra cI4JIoBpIX

Hanirnpoei,{Hl,rxonux nprana4in.

, OpieHronHi ranuranHfl Arq Qaxonoro icnnry

3anuranHs nepruoro pinHn cn;raAHocri

1 . -flxraft npracrpifi Ha3uBa€rtcx Hanisuponi4HnKoBnM Ai o4orrn?

2 .B xxoro naninnposi.{Hlara Hanpyla ni4xpana HHfl, p -n'nepexoAy Hafi er,trqa?

3. frxuir rapaMerp aioay He niAuocllrbcfl Ao ocnoBHux?

4 . frxuit rpu;laA Ha3I4B a€Trcs 6 i no1-tIpHpIM Tp aH3 I4crop orra ?

5. 3a AoroMororo .flKoro $iruunoro rapaMerpy sia6yBaerbct KepyBaHHr po6oron

6inompuof o rpaH3 uw opa?

6. fri<i ocHonrd rapaMerpu 6iuo.rrxpHoro rpaH3ucropa?

7 . flxui,t rpHJIaA Ha3I4Ba€Tbct IroJIboBlIM TpaHszcropou?

8. 3a AonoMororo rKoro $i:nunoro napzlMerpy sia6yBaerbcr I(epyBaHHx po6oron

rroJrboBoro rpaH3rlcropa?
9. IIIo raKe rpaH3rlcropu 3 p- n' nepexo4ou?
10. -flxi ocHosHi napaMerpl4 roJlboBoro rpaH3ncropa?

1 1. IIIo rar<e MRII rpansucroPra?

12. flrci e xapalgepgcrl4Ka noJIbOBOIo TpaH3IIcTopa e nxiAHuuu?

13. -flxi € xapaloepncrnKl4 nonboBolo TpaH3ucropa e sHxiAHuNaIa?

14. Ildo raxe IGBT rpaHeracroP?

15. -flxnx runie Oynarom IGBT rpaH3rcropu?
16. flrcuia is crrlloBr{x nprana4in Kpalqe 3a Bce

noryxuocri?
17. ilxs qoro npnaHaveHrafi nranp-sNl.ns'I?

BHKOpIICTOByBaTH Ha BeJrI4KlI4

18. -flrnfi 3 eJIeMeHTin runprurrtla ne niAlrocl'ITbcr Ao nriuirr,ranrHo ocHoBHrax?

19. C$opuymofire ocHoBHe 3aBAaHIITI reopii B?IIIpflMHnx npucrpoin'

20. -f,xa xaparcreprrcrr4K HeKepoBaHoro BarlptMntala Hs siAHochrncs Ao

er<cnnyiiraqifinrax?
21. IIIo rare iAea-nanufi seHrunr?
22 . IlJo raxe iAea-rr ryuit rpauc$opuarop ?

24. IIIo rare iAearrbHe HaBanraxeHnx?



2 5 . f1xwir ueAolir siAHo cr,rrr c.rr Ao o4no$a:Horo, oAHonarnnepl oAHoro BHrpfl Mrrtla.

26. IIIo He rBJrflerbcr rprrr4noro sdirbrlleHH.fl rllroBoi nory)Knocri rpauc$oprr'raropa

n nopinHxssi e noryxcHicrro nocrjftIdl{x cKJIaAoBI{x cTpyMy i Hanpyrn?

27.Howty BlrnpflMJrrq 3 HynboBr4M BrrBoAoM Mollffia Ha3BarrI ano$asnnlvr?

28. gorrly Aopieuroe 3BoporHa Harpyra na Aio.qax nnnpxunruin?

29. gouy gopinHroe xoe$i UieHr nyJlbcalli fi laocrosorq BI'Inpfl MJrflr{a?

30. Aonay pirne 3HaqeHHr cepeAHboi nunpruleHoi Haupyru MocroBoro nnnplnnnva?

31. r{ouy 3BoporHa Hanpyra na.qioai MocroBoro BunptMlrfl.{,a B ABa pa3l, MeHIrIe I{lx
y Burrp.xMnsqi s HynboBolo ror{Kolo?

32. IIIo rarce nepioA KoMyrauii?

. 3anHTaHH Apyroro piaHn clc.naAsocri

:

1. flpunqnn aii ft nolrr-aMnepna xapaKrepl4cruKa .qioaa.

2. flaparraerpu BXnpflMHHx aio.qin
3. fIpHHUrzn Aii 6inolrpHoro TpaH3l4cropa ra fioro ocHonHi rlapaMerprr.

4 . Crarwuri so6r- aunep Hi xap aKrepI,IcrI{KH 6i nolxpNoro Tp aH3 Hcropa'

5. flonroni rpaHaracropt{ 3 p-n-nepexoAoM.

6. flonsosi Mfifl-rpaH3ucropn.
7 . Tupucrop. flpunqHu aii. Bolrr-aurepHa xaparffepr4cruKa.

8 . Cnuicrop. llpuHuan aii . B ollr-aurepHa xaparcrepr4crl4Ka.

9. IGBT - 6iuonxprurfi rpaH3r4crop g igomosanuM 3arBopoM. EyAona. ErsinaneHrHa

cxeMa IGBT 3 KaHaJIoM n-rvrtY.
10. V-uo.qi6nerfi Mfill-rpaH3gcrop (VM{n-rpan:ncrop). Byaona. ExniraleurHa

cxeMa.

11. M,{Il-rpau3r4crop, BnroroBrresuft MeroAoM uoAeifiHoi aN$ysii G[\4An-
rpaH:ucrop).
12. SlT-rpaH3r,rcrop gi craruquorc ix4yxqieio. Fylona. ErcsisarenrHa cxeMa.

1 3 . llopinH-srbHa oqinra cLIJIoBllx HaninnponiAlrnrosnx npula4in.

Cnracor< peltoMeHAoeanoi ;rireparypn

l. llponnracnoBa eneKTpoHixa. KoucreKr lexqifi: HaBq. noci6. Anfl cryA. cnerrialsnocri

l4I <EnexrpoeHeprergKa, eneKrporexnixa ra enelcrpoMexanixulK.B. Tpy6iuIaH

K.K. I{o6.tu-; KITI iu. Iropx ciropctxoro. - K.: KIII irr,r. Iropx cixopcxoro,
2A22. - 228 c.

2. Cunoei erercrpoHni npunalr4 Ta npucrpoi. Koscnerr.rrexuifi: HaBrI. noci6. AJIf cryA'

cneqianruocri 1'71 Enerrpouixa/8.fl. Pouauro, JI'M. Earpax; KfI] irrr' Iropx

Circopcrxoro. - K.: KIII irvr. Iropx Circopcr,roro,2023' - 119 c'

3. KsirKa C. O. Cpgroni eJreKrpoHHi npucrpoi n cracreMax KepyBaHHt: Ha"nqanrHuii

noci6nran r$fl, a,qo6ynauin surqoi ocriru lC'O' Knirxa' Medronolr:
BnAanHLrqononirpa$iunuii IIeHlp <<Jlnr<c>>, 2021. - 180 c'

4. CeHrro B.t. Iueepropr4 i nepernopronaui qacrorl4: rvroHorpaSil/8.I. CeHlxo,

K.B. Tpy6iuuH, B.I. I{u6enic. - K.: Bra.uanHlulrBo JIipa-K, 202A. - 300 c.



4. AI{CII4TIIHA (TflrOBI EIEKTPIITIHI MA[II{HI4>

Eyaona i ocrorni eJreMeHrH r(oucrpyKuii acsnxpoHHoro ABHryHa. flpuHrlran aii
acuHxpoHHoro ABHryHa c KoporKo3aMKHeHLrM poropou. KorgaHHr acuHxponHoro
ABI,IryHa. Po6ora MaIIIITH B pexcarui ABr4ryHa, rarbMyBaHHf, i reneparopnoMy.
O6rvrorrcu craropa ra poropa acrluxponnoro ABr{ryHa. HareAenHr B HLrx EPC. llycx
acrrHxponnoro ABkrryHa. Po6o.ri xaparflepprcrlrKu acHHXpoHHoro ABr{ryHa. Brparu,
KKA i cos<p acraHxpouHoro ABuryHa. PerymoBaHHf, qacrorr,r o6epraHux acr4lrxpoHnr,rx

4nuryHir. BHlpr ererffpur{Horo 3axvcry acHHXpoHHHX eJreKTpoABHryHis. Perxnr{H
po6ona : ECI4HXpoHHHX eneKTpoAnraryHin. OcuosHi no3HaqeHHfl BHKoHaHb

acI{HxpoHHHX eJIeKTpoABIiryuia. CrarucrlrKa ra aHanis ocHoBHr4x npuqr,rH siAraon
acHHXpoHxl4x eneKTpoAnaryuin. OcHoen po3paxyHrry AosroniqHocri isor.{uii.
MeroAN 4iarHocryBaHHfl o6nroror ererffpuqHlrx MarrrrrH.

OpieHronui ganraraHHq lf,rs Saxonoro icurary

3annraHHs rrepuoro pinun cx.naAHocri

1. -gKi pi:Horn4n acHHXpoHHr4x eJreKTpoAnnrynio Br4 3Haere?
2. lllnr.rAricrr acxHxpoHHr4x enerffpo,qnxryHin si cropoHu rvrepexi peryJrroerbct
sN{iHorc flKHx napauerpir?
J. TlTnu4xicrr acHHXpoHHHX eJreKTpoABr4ryHie si cropoHr4 ABHryHa peryJrroerbct
glaiHolo .f,Klrx naparr,rerpin?

4. llper po6ori B peNraui ABlrfyHa, flKa s o6laoror acrlHxpoHHoro ABurryHa e

nepnlrHHoro?
5. llpu poOori B pexcr4Mi reueparopa, rKa g o6uoroK acr4HxpoHHoro ABrrryHa €

nepnIauHoro?

6. -flxa qacrrrHa acr4nxpoHHoro ABXryHa 3 KoporKo3aMKHeHHM poropoM He e

ocHonnoro?
7. II{o raKe ((roJrmcuufi posno4io?
8. IIIo raKe ((Br.rcora oci o6epraHHfl) acr4HxpoHHoro 4euryna?
9. -f,Ki [oKa3nr/rK]r MoxHa siAHecru Ao eHepreruqHlrx?
10. IIlo raKe (qucJro ra3rB Ha norrroc i $asp?
11. Hareairr rrapas, Sa flKrrM o6.rxcrroerbcr KoB3aHHf acnHxpoHHoro ABrrryHa.
12. Haeelirr eupas AJr-rr Br43HaLreHHfl acr4HxpoHHoi qacroru o6eprannfl.
13. Bxarxirr AianasoH KoB3aHb rrpt4 IKHX acHHXpoHHufi Anuryn rrpaurce n perxurr,ri

ABHfyHa.
14. 9ouy 4opinnroe EPC nnrxa?
15. flxa rpaHu{rno AorrycruMa reMrreparypa Ars iaor.flrlii Kracy narpinocrifirocri H?
16. Hasecrr BHpa3 Ars o6qucJreHHx eireKTpopymifiHoi cvrlrvr KoryrIrKI{.
17. Hasecrrd Brrpa3 xoe$iqieury yKopoqeHH.f,.

18. 9ouy 4opinnroe MaKcprMarrbne 3naqenH.a EPC, HaBeAeHoi n uponi4Hur<y?
19. 9ouy 4opirnre cr{HXpoHHa qacrora o6epranu.fl acxnxpoHHoro ABHryHa Ar.r qplcra

nomocin, uo .{opinHse 8?



2Q. fxi ocnonHi isor.flIlifiHi rraarepianr4 BlrKopr.{croByrorb B acnHxpoHnl,rx 4nuryHax?
21. fxi BTparrl B acr.rHxponHoMy 4nnryHi He HaJrex(arb Ao AoAarxosux?
22. .9:xi BTparr.r BTparrd B acr{HXpoHHoMy 4rnryHi He HaJrex(arb Ao ivrexaniqHux?.
23. 3uinoro {KHX naparraerpin MoxHa pery.[roBarr4 qacrory oOepranux poropa
acr4uxponHofo 4euryHa?
24. IJJo raKe rrepeBaHraxyBaJrbHa gAarHicrr grnryHa?
25. -fri neAodxu Mae peryJrroBaHHr qacrorn o6eprannx poropa acumxpoHHoro
ABHryHa 3a .qotroMororc sNriHu Harrpyrn xHnrenH.q?
26. .flxi rrepeBal'H Ma€ pefylloBaHHr qacrora o6epraHHr poropa acHHXpoHHoro
ABHryHa 3a AonoMororo grainz qacrorn?
27. -flri irelonirz Mae peryJIIoBaHHr rracroru o6epraHHx poropa acurrxpoHnoro
ABlrryna 3a AonoMorolo swriHu rrtreranap nonrocir?
28. r{orray.HeMoxJrHBo npaKTr4rrno B acr{HxpoHHr{x AB}rryHax s $arnuru poTopoM, Ha
BlAMlHy BrA acI4HXpoHHr4x 4nHryHie 3 r(oporKo3aMKHeHHM poropoM, 3acrocoByBaru
peryJIIoBaHH.fl qacroru o6epraHH.fl poropa acHrrxpoHHoro ABlrryHa 3a AorroMororc
sN{igr,r rrprcJra uap nornocin?
2 9. flepepaxyBarlr Builkr 3axr4cry acuHXpoHHHX ABr{ryui n.
30. -fxafi s anapifiHl4x pexrrMin po6orz eJrercpoAnnrynin He Harrexurb Ao ocHoenux?
31. flrcufr s anapifiHl{x pexunrin po6orr{ acuHxpoHHoro ABrrryHa e BHKJTHKaHHM

KOp OTKr{MLI 3 aMr4KaHH.fl Mr4 .

32. tl{o e relJroBlrM rrepeBaHTaxeHHrr\{ acr,rHxpoHHoro 4nHryHa?
33. II{o eia6yraerbcr npl4 ocra6reHi :6ylNeuHx TEA n nepioa fioro po6oru?
34. f,.xe ilpH3HatIeHH.a IxyHTa B cncreN{i repyeauHr rmoBHM enercrprLrHuM 4nraryHorvr?
35. r{onry rpn 3pymeHHi s laicrlq nycxonufi crpyM TEA MaKclrMurJnHplfi?
3 6 . flx :Aifi cruoerrcs ocla6JreHHJr a6y,uNeHu.rr rmoBrrx eneKTpoAruryHi n?
37 . flxerfr cuociO BBax{aerbcx :aafi6iltrur e$exmBHLrM Am peryJrroBaHHfl Hanpyrr4 Ha
KoJrerflopax r.rrroBlrx ABr4ryHin y pexcuui rsru?
38. r{ouy crpyM TEA nocrifiuoro crpyMy 3MeHruyerbc.fl rrpr4 g6imrueHni runzgxocri
norouoruna?
39. f.xa cI4HXpoHHa qacrora o6eprarmx acrurxpoHHoro ABr{ryHa 3 r*rcJroM nonrocin,
ruo aopienroe 6?

40. 3 f,Koro Meroro BaJr acrrHxponHoro ABHryHa rprrry CTA-1200 enerrpososin AC-3
BrrKoHyrorb rropo)Knirvr ecepeaeHi ?

3anuraHHs Apyroro pinHn crc.naAuocri

L Fy4ona i ocnosHi eJreMeHTrr KoHcrpyKuii acusxpoHHoro ABrrryHa.
2. llplrHr{un aii acnrrxpoHnoro ABr4ryHa c KoporKo3aMKHeHrrM poropoM.
3. Konganns acl4rrxpoHHoro ABr4ryHa. Po6ora Malrr,ru B peNuui ABkrryHa)
ranbMyBauns i reHeparopHoMy.
4. O6uorxl4 cTaropa ra poropa acxnxpoHHoro ABprryHa. HaeeAeHHr B HHX EPC.
5. llycr acraHxpoHHoro AB?rryHa.
6 . Po 6o.{i xap aKTep ncrlaKur acunxpo Huoro ABr{ryHa.
7 . Blparr.u, KKA i cosrp acrauxpoHHoro ABr.rryna.
8. PerynnBarrHr qacrorr4 o6eprauur acunxpoHHr{x ABr{ryHin.



9 . Buau ereKTpur{Horo 3axncry acr4HXpoHHHX eJreKrpo4wr ry Hi n.

I 0. PeNnrura po6oru acnHxpoHHrrx eJreKTpo4ouryHin.
I L OcHonHi noguaqennr BHKoHaHb acr4HxpoHHr4x eJreKTpognHrynin.
12. CrarucruKa ra aHaris ocHoBHprx npuqun oigrvron acrrHxpoHHr.rx eJrerflpo4rnrynin.
13. Ouros!{ po3paxyHKy AoBroei.{Hocri isor.fluii.
1 4. Meroan AiaruocryBaHHr o6uorox eJreKrpuqHux Ma[rr/rH.

Cnncox per(oMeHAonaHoi .irireparypa

l. Ocraruelcrxprfi M.O. Enerrpnuni uarruaHx i rpancSopMaropn. HaBq. noci6. / M.O.
Ocraurescrrufi, O.rc. IOp'ena; 3a peAaKrliero Aorropa rexHiquux HayK, npo$ecopa
B.I. Mi.urx. * Kr.ris: Kaparena,2018. - 452 c.
2. Trroqi enercrpnuui Marrrr4Hn eneKTpopyxoMoro cKJraAy: Hanqarluzfi
noci6Hnr/8.M.'EespyueHro, B.K. Bapueuxo, B.B. tlyuar. - [Hiupo: BuA-no

lHinponerp. Harr. yH-ry sanieH. TpaHcrr. irr,r. arcaa. B. Jlasapma, 2003 . - 252 c.

3. KesuruH A.f. EnerrpuuHi uaruuHz . KoHcrreKrnexuifi/A.f . KenuruH, C.A Oe4ocon,
B.B. fanxn. - Jlyurx,2020. - 62 c,

4. Knnrvreurco E.B. Elercrpu.nri anaparu. Elexrporrrexaui.rna orlaparypa xouyrauii,
KepyBaHn.rr ra 3axrrcry. 3aranrnufi Kypc: HaBrrarrbHnfr noci6Hur/5.8. Kruuenxo. -
Xapxin: BaA-so <<Touxa>, 2012. - 340 c.



s. AI4CUIIIJIIHA (EJIEKTPOHHI IIEPETBOPIOBATII>

OuronHi $yur<qii clIJIoBLrx -Hauinuponi4Huronrlx rreperBoprona.rin. Crpyxrypa
cI{JIoBptx HanirnporiAHnrcosprx rrepeTBopronaqis. OcHonHi rapaMerp1a cr4JroBr{x
Hanirnponi4Hnronnx reperBoprcsaqis. Brparra eueprii B nauirnposiAHuronnx
KJlroqax. Po6ora HeKepoBaHIlx Bprnp.flNar.{.{in Ha aKTr4BHe HaBaHTaxeHHr. Po6ora
HeKepoBaHrrx wtnpxulxuin Ha aKTHBHo-iH4ymnnue HaBaHTax(eHHr. Po6ora
HeKepoBaHHX BHrlpsn4rrqis g sprxiAHurrr eusicHina $inrrpoM. Po6ora KepoBaHoro
o4Ho$asHoro Bnnp.sMr{qa Ha aKTaBHe HaBaHTa)KeHrur. Po6ora KepoBaHor-o
o4HoSasHoro BxrlpflMn-f,tla Ha aKTrrBHo-iH4yrrurHe HaBaHTaxeHH-fl. IHnepropHufi
pe)KHM po6ora KepoBaHHX nuupxurxuin. OlHo$asnafi reperBoproBaq sl,riHHoi
Harlpyru. Tpur[a:na cxeMa repeTBoproBaqa sr\,riHnoi Hanpyru. Iurryrrrrcui nocrifinoro
crpyMy rreperBoprosa.Ii, ulo 3Hllxtylorb Harpyry. Cxeua. llpurrqun po6oru ra qaconi
Aiarparux, III0. ro.{cHlororb fioro po6ory. hnlnynrcnnfi uocrifiHoro crpyr\{y
rleperBoproBarl, IIIO ni4nurqye Harpyry. Cxenaa. llprauqnn po6orlr ra.racoei 4iarpaura,
uo norcurororr ftoro po6ory.

OpieHronHi :annranHs Ars $axororo icnrary

3anurauHt{ rrepruoro pinHn cr.naAHocri

1. -flx Ha3rrBa€Tbc.a npoqec reperBopeHHfl grvriHHoro clpyMy n nocrifiunfi crpyu,
rpruoMy eHepri-a sN,IiHHoro crpyMy HaAXoAHTb Ao cr4creMn nocrifinoro crpyuy?
2. flx Ha3uBaerbct rpoqec reperBopeHHq nocrifiHoro crpyMy n suiHHrafi crpyru
HeslraiHHoi qrn perynroraHoi rracTorr,r, [putroMy eueprix nocrifinoro cTpyMy
HaAXoAr{Tb y clrcreuy snainHoro crpyvry?
3. .flxufi s nepeniueHrrx $yHxqioHaJrbHrrx e.neueuriB He e ocHoBHraM B crpyxrypi
cuJroBoro uaninuponi4nuxonoro [epernopronaua?
4. flxuit BHpa3 Ao3BoJr.s€ 6inrru ToqHo BE3Haqr4TH Koe$iqieHT rory)KHocri cznoBoro
Haninnp oni4nuron oro [eperBoprorava?
5. V sxlrx a nepenirleHux nilnosigeft HaAaerbc.fl nafi6inrru ro.rHafi B:utpas Anfl
o6qncrenHx r<oe$iuieury rapuoHix (K1-) rola sl,riHHoro crpyuy?
6. Y sxax : uepenir{eHl4x sianoniaefi HaAa€Tbcr uafi6inrur ro.rHufi Bprpa3 Nrfl.
o6.rucreHns rcoe$iqieHry cnorBopeHHx crpynry?
7. f,:xuit: nepeniueHlrx npacrpoiB He HaJrexurb Ao cuJroBux uaninnponi4HnKoBrrx
rrepeTBoproeaqie?
8. -flrufi s uepe.nivenux npucrpoiB BuKoprdcroBy€Tbcfl Nrfl xHBJreHHx cnoxusaqir
:niHnoro crpyMy, KoJrr4 AlKepeJro eHeprii reHepye nocrifiHnfi crpyrur?
9. frxufr s nepeniueHl4x npr.rcrpoiB BrrKopucroBy€Tbc fl Nrfl )KrrBJreHHx cnoxxsaqin
nocrifinoro crpyMy, KoJrr{ Ax(epeJro eHeprii reHepy€ sMiHHHfi crpyrvr?
10.-f,xa s uepenirregr.rx QyHxrlifi e npuTaMar{Horo iurryr.urcnux reperBoproBaqaM
uocrifisoi nanpyrra?
11. -fx Ha3l4Baerbcfl HereponaHi nepeuuxamni Hanirnponi4Hnxosi npunagw 3

oAno6iqnolo nponigHicrro, rr1o MaroTb oAHH p-n rrepexia i ara sosuirrHix nNroAu?



12. .fx Ha3uBarorbcs HaninnposiAHnroni npuna4n 3 rpboMa o6lacrsun
HaninnponiguHxa, ulo qepryrorbcfl: p-n-p, a6o n-p-n ra ABoMa p-n - repexoAaMtr, Y

rKr{x nporircaHur po6ovoro crpyMy 3yMoBJreHo HociflMu 3aptAis o6ox sHaxis?

13. .fx Ha3rrBalorrcs Hanisnponi4uuxoni rpr4JraAlr, crpyM xpi:r rxi synrosneHufi
repecyBaHH.flM nociis 3aprAy rilsxu oAHoro 3HaKy ra Kepyerbcfl eneKTpI4qHpIM

nonerrr?

14. flx Ha3prBalorrcx nanisnpoai4Hllxoni nepeunramHi rpI{,IIaAI4 3 TpboMa i 6irlrtue
p-n-nepexoAaMu, roJroBHr4M 3acrocoByBaHH-rrM flKlax e 6egrosraKTHa rolayrauia
erer<rpurlnrax xin?
15. -f,ri s nepeniveHprx upracrpois He niAHocflTbc.fl Ao nacI4BHLIx eJleMeurin B oHJIoBI,IX

KoJrax neperroprcna.{in?
16. V .sxux s nepeniueHr{x si.quoniAefi uaAaerrcx nairliJlbllr rotlHrafi nupa": Anx
o6qncrenirx pesoHaHcHoi qacrorrl Apocenis?
17. V xrux s uepeniuegr4x eianoni.{efi HaAaemcs naia6i.ntu: roquuft BHpa3 Anfl
ob.rncneHgtr [oryx{Hocri BTpar B enelflporiruqnovty KoH,qeHcaropi?

18. y -srrx e nepeliueHltx npncrpoin rriHifiHa BoJrbr-aMrepHa xapaKTepucruxa?
19. flrcufi: uepeniueHr.rx apafinepiB BlrKoHye rirlxu $yHnuiro 3axncry ni4 nuxoly
TpaH3r,rcTopa 3 nacuqeuH.s?

20. fl.rcufi 3 nepeni.{eHHx apafinepin BHI(oHye rirurcpt

xouyraqifisux neperuxo4?
BHpa3 AJrt

o4uo$arHoi

22. Y srurx s uepedueHlrx riguosiAefi uaAaerrcx lnait6iJrblrl Totlttuir nupas Ntn

o6qucrennx xoeSiqieHry r{eperBopenrul 3a Hanpyrolo, Ka:L/,/(Jz.IIIfi oAno$a:noi

Arosaninuepio4Hoi cxeun BI{np.aMJIeHH{ 3 HyJIboBI,Iu nnnoAoru?

23. fLxa r<inrxicrr .{ioais neo6xiAHa Nrs pea-nisaqii o4no$asuoi AsoHaninnepio4Hoi
Mocrosoi cxeMa BI4nptMJIeHuq?

24. y rKr{x 3 nepeJnr{eHHx BtAnoBuev Ha[iaeTbcfl HaI,IorJIbuI 'r'otrHl4l4 Bnpas AJlx

o6.{racleHnfl cepeAHboro 3HaqeHHr crpyMy lioaa Anr rpu$agHoi cxeMn BI4npflMJIeHHt
HAI]OIJIbIII TOI{H14I4 BHpa324. V sxux s nepeJnr{eHHx BlAnoBl.[eI4 AfiN

3 HynboBr4M eprsoAoN{?

25. y rKr{x r nepedqeHr.rx nilnosilefi HaAaerbct uafi6irrrur rorlHe 3HaqeHHt

niAnoureHnx ananniryAu crpyMy BroprrHHoi o6uorKI,I TpaHc$oplaaropa Ao cepeAHboro

3HaqeHHr crpyMy, qo nporiKae r{epe3 HaBaHTDKeHHt y rpn$asHifi rvrocroeifi cxel{i
BrrrrprMneHsx?
26. Y xxnx r uepeniueHl{x niAnosigeft walaerrcs, lnafrflilrru roqnnfi
o6qucrennx uarcuuanuroi 3BoporHoi uanpyrn Ha aioni Nrfl'

oAnosauinnepiogHoi cxeuu BHrIp-flMJIenns?

Bvrpa3 Nrfl
o4Hodraruoi

27. flxaxinrxicrr rrynrcaqifi n o.qHo$a3Hifi Anouanirnepio.unoi cxeui BlIrIpflMJreHH{ 3

rlyJrboBrrM uanoAou?
28. y rKr{x s nepeniveH}rx nitnosilefi uaAaeu cx wair6inbrl Toqne 3HaqeHHfl qacrorl4

nepruoi: fapMoHtKrl Anfl
BnrlprMneHus?

$yHxuilo 3HpI)KeHHt

21. V .flxzx s nepeniueHux ni.quosiAefi HaAaerrcx nafi6inru ro.rnlafi
o6.rxcneHHx cepeAHboro 3HarIeHHfl nuupxuleHoi Harrpyru Nrfl
oAnonanirnepiogHoi cxerur,r BHIIpf,MneHu.s?

otno$asHoi AeonaniBnepio4Hoi 14ocroeoi cxeN{I4



29. y f,Kprx 3 repeJriqeHnx eiauoeilefi HaAaerbcr nafi6irmu roqHe 3HaqeHHt
xoe0iqienry nylrcaUifi Harpyfu Knu il.ilfl rpa$asHoi cxeuu Br4rrprMneHHr 3

HyJrboBr{M srasoAoNr?

30. y .aKI{x s nepeniqeHux sianosigefi Haaaerbc.fl Hafi6ilrur roqHe 3uarreuHfl
ni4Hocnoi noryNHocri rpauc$opuaropa y rpu$asHifi uocronifi cxeui Brarp{MJreHss?
31. II{o Ha3HBa€Tbc-{ nprapoAHoro rcorrnyrauiero B KepoBaHnx Br4npsMnqqax?
32. Y xxux s nepeniuenrrx eiluoni.{eft HaAaerrcx uait6ilrru roqnufi Br.rpa3 An.rr

o 6.rncreHH-s p erymoe aruHoi xaparff eprlrcrrr Kpr o4uoS asnoro KepoBanoro Br{[prMJrfi a
3 I{yJIboBoa roarKoro Ha aKTlrBHe HaBaHTa)KeHHx (Ra)?
33. V .qxrx s nepe.niueHl{x ni.uuoni.qefi na4aemcx uafi6iJrbru rorr:auir nupas pstx

o6qprcrenux cepe4Hboro 3narreHrur BHFrp.flMJreHoi nanpyrz o.uuo$a3uoro KepoBanoro
Bl,InptMnsqa 3 HyrboBoro rorrKoro 3 aKTrrBHo-iuAyrruBHrrM HaBaHTax{eHHrM (crpyr"r
HaBaHra)KeHH{ 6e:uepepnHufi )?
34. V .qxux r nepeniueHllx niluonilefi HaAaerrcs, naitlinrru ro.{Hrafi Bprpa3 p^lrfr

o6qlrcrenHs cepeAHboro crpyMy, u1o nporiKae qepe3 AioA, npu po6ori olHo$a3Horo
MocroBoro KepoBaHoro BnrrpflMJrrrra, f,Kruo Ra*0, La*O?

3anraraHHq Apyroro pinun crclaAsocri

I . OcHosHi $ynrqii cr4JroBHX uaninupoeiAHraKonrlx rrepernoproravir.
2 . Ctpy*typa cunoBnx saninnponi4uxroBr4x rreperBoprosaqis.
3 . OcnoeHi uaparvrerpu cr.rJroBax HaninuponiAnuxonux repernopronauin.
4. Brparu eneprii n HaninnposiAHraroBrrx Krroqax.
5. Po6ora HeKepoBaHLrx Bulpxlrrx.rin Ha aKTLTBHe HaBaHTDKeHH.rr.

6. Po6ora HeKepoBaHr{x Bur[prMJrflr{rB Ha arcrHBHo-lHAyrffHBHe HaBaHTaxeHH.a.

7. Po6ora HeKepoBaHax Br4rrp.sulsqin g slrxiAHuu euHicHiu $innrporvr.
8. Po6ora KepoBanoro o4Ho$a3Hofo BurpsMJr{r-ra Ha aKTHBHe HaBaHTax(eHH.fl .

9. Po6ora KepoBaHoro oguo$aanoro BunprMJr-flqa Ha aKTnBHo-in4yr<rltnHe
HABAHTAXCHHfl.

10. IHnepropHufi peNo{M po6orn KepoBaHrrx Bl,InptMnrqin.
1 L Oano$asHprfi neperBoproBaq :uinuoi Harpyrpl.
12. Tpu$a3Ha cxeMa neperBoploBaqa sNIiHHoi Harpyrl{.
13. Lunynrcni nocrifiHoro crpyMy neperBoploeavi, uro 3Hu)Kyrorb Hanpyfy. Cxel,ra.
llpuuunn po6orn ra qaconi 4iarpaun, ruo rorcHrororb fioro po6ory.
14. Irranyrnc:nufi, nocrifinoro crpyMy reperBoproBaq, rqo niAnraurye Harpyry. Cxerraa.

flpunqun po6oru ra.{aconi 4iarparvrrz, tr1o rrofcHrororb fioro po6ory.

Cnracox per(oMeHAonanoi .nireparypn

L Cyuacui nepernopronavi qacrorn B cncreMax erercrporpr4Bo,{a: HaBq. noci6sux/

[yrcnaa.: M. B.3aripHxx, T. B. KopeHarcona, A. lI. Ka-rriHon, A. I. flaauP, B. f.
Konarmvyx]. - 2-re suq., nepepo6l. i AonoBH. - Xapxin: BlrAaenplqrBo <Touxa>,
2017.-2A6c.



2. Cra.rosi reperBoprosa.ri aBToMarra3oBaHr4x eneKTporpuro4in. 36ipHr,rr MeroAr.rrrnnx
nrasinoK ao rra6oparopHr{x 3aHrrrb ra caMocrifiHoi po6oru (r{acruua l. Keponaui
nnnpxrranx.ri) Nw cryAeHrin - cneqiamnocri I4l <ErrerrpoeHeprernKa,
eJreKrporexnixa ra enerffpoMexaHixu/ [yrna4av: M.M. Kasa.rroscrxnfi]; HTy
<[HinponcbKa no.nirexnixu. - ,{Hinpo: HTV (AlI), 2018 - 66 c.
3. l[asroJrxiH O.O. EHepreruuHa enerrpoHira: nas.ramHufi
uoci6nurdo.O. l[asronKin. - K.: KHyTA, 2017 . - 396 c.
4. Illnixa M.L Crnoai reperBoprcnaqi Ans aBroMarn3oBaHoro eJreKTponpr4BoAy:

KoHcrreKr nexuifi 4nr crlAeurin ycix $opM HaBqaHHx ocrirHroro pinHs <<6anaJraBp)

sa cneqiamnicrlo 141 * EnexrpoeHeprernKa, eJreKTporexHixa ra eJleKTpotrrexanixa,
ocsirH-n rrporpaMa <Enercrpouexanixa)44.I. lfinira, C.O. 3arypaafi,
B.A. fepacprMegKo; Xaprcin. HarI. yH-r nicrr. rocrr-Ba iu. O. M. EexeroBa. - Xapxin:
XHyMf iM. O. M. Eexerora. 2019. * 82 c.



6. trHCUI4IIJIIHA (TEOPIfl ABTOMAT?I3OBAHOTO
EJIEKTPOTIP14BOTY>

Crpyxrypa ra ocHonni eJreMeHTH aBToMarn3oBaHoro eneKTporpuBoAy.
llprarHaveHHr ra ocHorsi uexasiqrli ny:nra aBToMarr,r3oBaHoro eJIeKTpo[pI-{BoAy.

Axrraenufi ra peaxrurHufi craru.rHi MoMeHTr4 B aBToMarH3oBaHoMy eJleKTponpuno4i.
Tnnori HaBaHTDKeHHTT uexauiqnoi qacruHrl aBToMarr.r3oBanoro eJIeKTpo[pI4BoAy.

llpnpoani enerrpouexaHiqHi ra uexalriqni xaparileprrcrrlKrr ABHryHa nocrifinoro
crpyMy He3ane)KHoro :6yAxeHnf,. Xopcrricrb crarnrrnoi xapaxrepncrnKl{ ABHryHa
nocrifinoro crpyMy He3aJre)rffioro s6yANenn.a. IIIryuni ereKrpoMexard.{Hi Ta

uexaHiqni xapaxreprrcruKu ABlrryHa-nocriftsoro crpyMy He3aJIelICHoro :6yANeHm
upra :ruini onopy poropa. Illryvui eneKTpoMexauiqHi ra uexauiuHi xapaxrepacrl4Kl4

ABHryHa rtocrifiHoro crpyMy He3anexnoro s6yAxeHHr, rrpv eNaiHi uarnirsoro norol(y.
IIIryuHi eJreKTpoMexani.{Hi ra uexaHiqHi xapar<repacrvKll ABHryHa nocriftuoro
crpyMy He3aJreN(Horo s6ylNeHHr npN suiHi Hanpyrn )KI,IBJIeHHI. 10. Pexuur,t po6orH

ABr{ryHa nocrifisoro crpyMy He3aJre)KHoro s6y.uxeHHx i nanpxrtox uoroxis
noryNHocri. Perynepau{BHe rarrbMyBaHHfl ABI{ryHa nocrifiuoro crpyMy
He3aJrex(Horo s6y4)KeHHrr. lnHauiuue ruurbMyBannfl ABrIryHa nocrifiuoro crpyMy
He3aJlex(Horo s6yalr(eHHlr. falrivrynaHH.fl rrporr{BKrroqeHHflM ABLITyHa nocrifiHoro
crpyMy He3aJrexuoro :6yAxeHHrL

OpieuronHi :annraHHtr AJrq Qaxonoro icnury

3anuranHq repruoro pinHn cxlaAnocri

| . finu BH3HaqeHH{ neperBoploBaqy eJrelcrpoeHeprii.

2 . flnu BI,I3HaqeH Hfl eJrelopoiu exaH iqHoMy neperBoploBar{y.

3 . fixwia eJreMeHT He niguocuTbcs Ao crpyKTypr,r aBToMaru3oBaHoro eJreKTponpllnoay?

4 . finu BrnHar{eHHr{ KepytorroMy iH$opuauifiHorvry rpplcrpoto.
5. frxuir is He.qoniKis ue eiAHocurbct Ao rpynoBoro eJlel{Tponpnno4y?

6. fxa3 nepeBar He niAsOCI4Tbcfl lO in4nsiAyzlJlbHoro eneKrponplmogy?
7. flrca 3 qacrlrHrr eJreKTporpr{BoAy 3 rorrKn 3opy <Teopii eJleKTporpntsoAy) FIe

ri.unocurbc-q Ao ocnonuxx?
8 .,.{arr,r Br{3HarIe Hus 6araroABl4ryHoBoMy eJIeKTp orIpI4BoAy.

9. fiaru Br43Har{eHHt eneKTpplr{HoMy Bany.

lO.-flra is cHCrenI He3AaTI{a noBepTaTn enelffpnqHy gHeprin r rvrepexty?

11. -flxllfi 3 eJreMegTin ne rraJre)Kprrb Ao r\{exaHiqrroi qacrl{Hl4 npr.rno4y?

I 2 . flxttwtu culrawkr crB oplo e rb cfl p e aKTns H Hi trl o trt e Hr?

13. -f,xaru14 eulrawil crnoprcerbcfl aKTHBnufi uouenr?
14. II{o flBJrflrorb co6oro uexaHigul,I HaBaHTax(eHHt nepruoi rpynu?
1 5. IIIo .flBJr.flrorb co6oro uexauigull HaBanrax(eHH-fl ,upyroi rpynu?
16. I{o {BJr{IoTb co6oro uexaHislrl{ HaBaHra)I(eH}It rperroi rpynu?
17. IIIo tBJlflroTb co6oro nnexanis*rl{ HaBaHTa)KeHH"tr qeTBepToi rpynn?
18. IIIo tBJr.nlorb co6oro uexasi:uu HaBaHrDKeHHt n'ltoi rpynu?



19. flr.urit 3 rapaMerpin ue eiAHocurbc.fl Ao MexaHi.{Hoi .racruHr,r eJrercrponpuno4ir
o6epranrHoro pyxy?
20. f,:rcufi 3 napaMerpir He ni4nocrarncr Ao raexani.rHoi qacrnurr eJrercrponpnnogin
nocryrr€ubHoro pyxy?
2L fli<uir s gnurynin siAHocr,rrbctr Ao erercrpnrrHrlx Marrrun uocrifiHoro crpyrray?
22. flxuit KoHcrpyKrusnura eJIeMeHT ABr{ryHa nocrifiHoro crpyMy He e ocHosHna?
23. flrcwit g eleuesrin KoHcTpyKTrrBHr4x ererueurin ruanrirnoi cucrex,rr4 ABlrrvHa
nocrifisofo cTpyMy He e ocHosHral,r?
24. f,.xuir 3 IrapaMerpin enercrpuquoi MarrruHr,r nocrifiHoro crpyMy He ni4uocr4Tbcr Ao
ocnoenr,Ix?
25. Bu6pdru BHpa3 Arrfl BH3HaqeHHr
nocriftuofo crpyMy.
26. Bu6pdru nupas AJr{ Brr3HarrenH.rr ereKTpuqHoi noryxsocri Ha Burrry ABtrryna
nocTrHHoro cTpyMy.
27. Hanecru ocHosHzfi 3aKoH pyxy eJreKTporpr,rBoAy, BHKoHaBqufi opraH .rrKoro
3Alr{CHrOe OoepTaJrbHr,rH pyx.
28. Hasecru ocuosHl,Ifi 3aKoH pyxy eJrerffponpr{BoAy, Br{KoHaBrrufi opraH flKoro
saificnroe nocryrrrurHrafi pyx.
29. 3a flKLTvrz napaMerpaMu Bu3Haqaerbcr
34arHocri gnuryHa nocrifinoro crpyuy?

roeSiqieHr nepeBaHraxynanruoi

30. 3a rxoro $oprnryloro Bu3Haqaerbcr ouip nxopr?
3 l. -flra sarexHicrb Br43Haqae MexaHivuy xaparrepracrraxy?
32 . frt<a s arexni crb BH3Harra€ eJrercr"p o rrr ex aHi.rHy x apaKreplrcrraxy ?

33. -flxi xapaKTepHcrHKLI (vrexaniuHi Ta enerffpoMexaHiuni) Ha3r.rBirrorbc{
upnpo4HrarvrH?

34. f,.xuit Krlac isor.nuii eilnoniAae po6o.lifi reMrreparypi 155-180 'C?
35. Bra6parv Bupa3, rl{o eiAnonitae eJrercpoMexaHi.rHifi xapaKrepucruqi ABr{ryHa
nocriftnoro cTpyMy He3€urelr(Horo :6yAxeuux
36. Bu6parrBnpa1 uro eiAuoniAae nexaHiqnifi xaparrepracrzqi ABr4ryHa nocrifiuoro
crpyMy He3zuexHoro s6y4NeHHt
37. Hasecrpr ana-rriruqnNfi Brrpa3 AJrrr 3HaxoAXeHH.rr xyronoi rxBlrAKocri iaearmnoro
xoJlocroro xoAy ABr.rryHa nocrifiuoro crpyMy He3alre)KHoro a6yANeuH-a
38. Haeecru a:naniru.ruufr Br{pa3 Arrx o6quclesru xopcrxocri nexauiqHux
xapaKrepr4cruK ABHryHa rocrj fi Horo cr?yMy He3aJrelr{Horo s6ylxeHHfl
39. flxa z Oasonnx BerHtrHH He e ocHoBHolo Anr ABr4ryHa nocrifiHoro crpyMy
He3aJre)KHoro :6ylNeHHq?
40. 3a flKoro $opuynoro sAificuroerbcr rpHBeAeHHfl onopy o6uorox n xori flKopr Ao
po6ouoi reMrreparypv?

3annranHfl Apyroro pinHn crc.naAnocri

uexauiquoi uoryxuocri Ha BaJry ABHryHa

1 . Crpyrrypa ra ocHonsi ereueHTrr aBToMarn3oBaHoro erercrponpr{BoAy.
2. ITpusuaueHH.a ra ocHoBHi vrexaHiqui nyann aBToMarn3oBaHoro eJreKTponpr{BoAy.
3. ArrrsHafi Ta pearrranunfi craru.rHi
eneKTporplrno4i.

MOMCHTH B ABTOMATI43OBAHOMV



4. Tnnosi HaBaHTaxeHHr Mexani.rHoi qacruHr4 aBToMarn3oBaHoro eJreKTporJpHBoAy.
5. llpHpo4ui enexrponexaHiqni ra uexaHiqui xapaxrepr4crlrr(r4 ABHryHa nocrifiuoro
crpyMy He3urJre)KHoro :6yAxenHrr.
6. Xopcrxicrb crarllvuoi xapaxrepr{crrrKr4 ABHryHa uocrifiHoro crpyMy He3zrJre}KHoro

:6yaNeHux.
7. IIIryvui enerrpoMexaui.rni ra uexaHi.rHi xaparffepncrnKu ABHryHa nocrifiHoro
crpyMy He3aJrelxHoro s6y.uxenur npn suini oropy poropa.
8. Illryuni enercrpouexaniqui ra uexaHivHi xapaKTepucruKrr ABHTHa nocrifiHoro
crpyMy He3alrelr(Horo : 6yANeHHrr upu srvrini rvrarnirsoro rroroKy.
9. [Iry.IHi ererrpoMexald.rHi ra uexaui.rni xaparffep]rcrlrKrr ABHryHa nocrifiHoro
cTpyMy He3zure)fiHoro 3oyAlKeHHfl rrpr{ 3M1H1 Harrpyru xLrBJreHHr.
10. Pexcnuu po.6orrE ABtrryna uocrifinoro crpyMy He3aJre)KHoro :6yArxeuux i

i.
HanprMoK IroToKlB noryxHocTl.
11. Per<yneparnBHe raJIbMyBaHHr ABHryHa nocrifisoro crpyl{y He3i}Jre)KHoro

s6yAxeHHr:
12. /furuawtiqHe ramMyBaHHfl ABHryHa nocrifiuoro crpyMy He3aJrelxHoro e6y.uNeHHa.
13. falruynaHH-a rporplBKrrorreHHflM ABHryHa nocrifiHoro crpyMy rre3aJrexuoro
e6ylNeHHx.

Cuucorc peKoMeHAosaHoI ;rireparypu

1. OcHonra eJlerffporpaBoAa: ni4pyuHrnx/ [yrcnaa.: IO.M. Jlanpiuenxo lI.I. CanueHxo,
O.rc. Clrxxncrrufi, A.f. Bofilor, B.B. Can.reHro, I.M. fono4nufi]. K.:
BuAasHHrrrBo JIipa-K, 2017. - 524 c.
2. Teopix eJreKrporpprBoAy: KoHcrreKr nerqifi 3 Ar4crlumiHra <Teopix
eJleKrporpinoly>. I{. 1: <MexaHiqui xapaKreprrcrr4Ku enerffporpnBoAa nocrifiHoro ra
euinnoro crpynry>/[yxnaaau A.B. fnaroe]. - Xapxin: XHAAY,202A. - 144 c.

3. BuAiraNnr A.A. Ocuosu eneKTporpr4BoAa. Teopia ra nparouKa. 9acrurra 1:

HaBqzlrbHrafi noci6Hrax/A.A. Bu4uuur, JI.B. .flporrenro. - Binsraqs: BHAY,2020. *
387 c.

4. Bacprnera lI. O. ErrexrporplrBoA po6ouux MarxlrH: uiapyquudn. O. Bacluera. -
Cynrn: Cynacrnufr tepNasHnfr yHinepcnrer, 2022. -290 c.



7. APIC qpI[JII HA (CI{C T E M?I Tfl rO BOr O EJIEKTP OIIPLIB OAy>

IlpusuauenHr, crpyKTypa r,a ocnosHi eJreMeHTr4 TrroBoro eJreKTponpr.rBogy.

Oco6nrasocr' yMoB po6orra rxroBprx eneKTponpnnogin. K.rracn$ixauix r{roBr4x
eJleKTporpuno4in ra ereMeHris uexaHiquoi qacrHHH. CrarvrqHi Ta Auuaruriqui
HaBaHTDKeHHTI eneKTpo[punodr. PospaxyHxoni cxeMpr Mexaui.rHoi qacrr.rnr,r

rrroBoro eJleKrponpuBoAy. Pimrsnsx pyxy rrroBoro eJrerflporpuBoAy. MexaHi.rua
r{acrnHa rflroBoro eJrelcpo[pr4BoAy .rrK o6'exr KepyBaHHr. MexaHiqHi nepexiani
ilpoqecla TrroBoro eneKTpolpprBoAy. Kouuenqix yaaramsenoi eJreKTpurrHoi naaurranu.

Iliniftni neperBopeHHt pinHxur uexauiquoi xapaxrepucrlrKr{ y3aralrbHesoi uanrranr.r.
Pexraun;neperBopeHH.rl eHeprii ra o6uexeHH.r, rrlo HaKJraAarorbc.f, Ha ix uporiranH.rr.
Ctpyn rypHi cxeuu rtroBl4x eJreKTporpunogir xx poaiuxHeHrrx eJrerflpoMexaniqnnx
cucreM. ,Tsrosufi eJIeICTponpI{BoA rr( y3araJrbHeHa eJrerffpoMexaHi.rHa clrcreMa 3

nineapusbBaHoro Mexaui.rHoro xapaKTeprrcruKoro.

OpieHronni lannraHHq A.rrq Qaxonoro icnrary

3anaranHfl repruoro pinHn crcna4Hocri

1 . IIIo Ha3uBaerbcf, TflroBlrM eJreKTponpuro4orr,r?
2. flrcuir s nepeniueuax ereuenriB He rBJnerbc.fl crpyKTypHnM eJreMeHToM Tf,roBoro
uprano4y?

3. flxuit: nepeniueHplx $arcropin He BrrJrr4Bae Ha oco6lranocri yruon po6oru r.rrroBoro
npnroay?
4 f.rca s uepeduenzx BprMoru Ao uroBr4x enercrponpNno4iB He niAHoc.srrcfl Ao
ocHosHrax?

5, flxa 3 o3HaK, He e raKoro, 3a .sxr,{Mu rc.nacn$ixyerbcr rsronufi [pr4BoA.
6. .flma 3 HaBeAeHNx rciseuarr4rrHnx cxeM e niHenaarurrHoro cxeMoro iu4rani.qyarbuoro
npHBoAy 3 ocboBrrM gr,r$epeHrlianol,r?

7. II{o siAuocurbcfl Ao crarr4rrnrrrx HaBaHTaxeHb rrroBoro [pprBoAy?
8. IIIo siAnocrarbcfl Ao AvtsauiqHr4x HaBaHTaxeHb rrroBoro nprano4y?
9. flxufr s napianrin /r-MacoBr4x npnnolir silnonilae naneAenifi Ha pHcyHKy
po3paxyur<osifi cxeMa N,rexani.{Hoi qacruuz npnro4y?
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Br4fJrfA Mae piBH.flHHfl pyxy eJrerflponpHBoAy?
Br4fJr.flA Ma€ MaTeMaTr4qHa MOAenb Anr crpyKTypHoi cxeMH, HaBeAeHoi Ha

13..flxufi BraurrA 6ygym Marpr KopeHi xaparflepucrr.rrrHoro piBH.qHHfl Nrfl crpyKrypHoi
cxeMr4, 3o6pa)KeHoi na pucyHr<y?

14. -f,xranr Brdpa3oM onucyerbc-{ eJreKTpoMarHiTHrafi uoueHT niA qac [epexiAuoro
npouecy?
15.,flxuvr BHpa3oM orncyerbcrr KyroBa qacrora o6eprauHr BaJry ABHryHa ni4 vac
nepexi4noro npoqecy?
I 6. IIIo Ha3r,rBaerbcr y3araJrbrrelrolo erercrpr{rrHoro Marrr}rHoro?
n. .flxnu cniseiAHoureHnflM gs'sgaHi ererrpuvHnfi ilpocropoBnfi Kyr eun i
uexaHi.rHr,rff npocroponr.rfi rryr q B y3araJrbHeHifi eneKTpr4rrHifi vrarunni?
I8. .f rr,r nr BHpa3oM Br43Haqa€Tbcfl piBH rHHr MoMeHTy B y3aranbHeHifi enercrpravHifr

ruraruPrHi?
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10. -flxula
I1. f,xuia
12. flxuir
pucynxy?



19. llprE.rrKr4x yMoBax eJrer{Tpr4r.rHa Maruprna nparuoe r perxnui 4rvryHa?
20. llpu.tKlrx yMoBax eJIeICpr4qHa Marrrr4na [par$oe n peNlrui reneparopa?
21. -flxNu BIapa3oM BlI3Haqaerbgfl eJreKTpoMexaHi.rua xapaKTepncruKa ABuryHa
nocrifilroro crpyrvry rpu euinnouy iuarurirnorray noroqi?
22. -flxrniu Br{pa3oM Bl43Haqaerbc.s eJreKTpoMexardqHa xapaKrepucrnrua .qB}rryHa
nocrifinoro crpyMy npu craJroMy uarHirnorvry uoroqi?
23. flxuv BHpa3oM Bl43Haqaerbcf, MexaHiqna xaparffepucrprKa ABnryHa uocrifiuoro
crpyMy npu snaiHHoMy uarHiruoruy uoroqi ?

24. flxuwt BI4pa3oM Bx3Haqaerbcr Mexaniqna xapaKrepucrr4Ka ABnryHa uocrifiuoro
crpyMy npu cTaJronay uarHirHoMy noroqi?
25. flxuvt"Br{pa3oM Ba3naqa€Tbcr MoAynb craruqnoi Nopcrxocri ?

26. -fllcrarvl BlIpa3oM Bpl3Harraerbc-fl MoMeHT acHHXpoHHoro ABr{ryHa r{epe3 fioro
rrapaMeTph?

3anuranHrr Apyroro pinHr cx"rraAuocri

1. llpra:naueHn-fl> crpylcypa ra ocuonHi ereueHTr.r rrroBoro eJreKrporpr4BoAy.
2 . O c o 6 tun o cri yMoB p o 6oru r.rrf oBrlrx eJrerffporpnn o4i n,
3. Knacn$ixaqix r.flroBllx enel$ponpzno4in ra eJreMeHris N{exaHi.rHoi rracrunn.
4, Craru'-rni ra AprHarvriqni Hananra)r(eHutr eJreKTponplmo4in.
5 . Pospaxynxoni cxeMpr uexaniquoi qacrnHr4 TrroBoro eneKrporpr{BoAy.
6. PinHsHH{ pyxy rrrroBoro eJreKTporpr{BoAy.
7. Mexani.{Ha qacrrrHa rflroBoro eJrer(TponpnBoAy xx o6'exr KepyBaHHfl.
8. Mexanivni nepexixlri rpoqecu TflroBoro eneKrponpuBoAy.
9. KoHqenqir ysaranrHenoi ereKTpur{Hoi irraurraHu.
10. JliHifini neperBopeHH.rr pirHxnr uexaniqnoi xapaKrepucrr4Krd ysaralrHenoi
MAtxHfIH.

11. Pexlrtupt [eperBopeHHfl eueprii Ta o6nrexeuHx, ruo HaKraAarorbc.s Ha ix
nporircaHur.
L2. Crpyxrypui cxeMur r{roBlrx ereKrponpunogin .rrK posiurcrenux
erercrpoMexauiqnprx cprcreM.
13. Txrosnfi eJIeKTponpI,IBoA rK y3araJrbnena eJreKTpoMexaHir{Ha cr{creMa 3

xiueapra:oBaHoro rr4exaHi.ruorc xapaKTepprcrprKoro.

Cnucorc per{oMenAoBaHoi dreparypu

1. ferrrvraH f.K. Txrosi uepegavi eneKTpopyxoMoro cKrraAy: HaBrraJrbHiafi noci6nnr. /
f.K. fernMaH, C.M. fonix. -{Hinpo: BraA-no lI(D <Crau4apr-Cepric>, 2A20. -260 c.
2. flrcuv P.C. llpiaBoAn TpaHcnoprHr{x Marilr.rH : HaBrrarbHufi noci6unx [4nr cryAenrie
saKlaAin Bl4rqoi ocnirul/P.C. -{r<luvr. - ,{poro6rl.I: Pe.{ar<qifinO-er4p1aBqprrrr4fi riX6il
,{porodrnqbroro Aepx(aBHoro negarori.lHoro yuinepcrarery iuesi IeaHa Opauxa,
2424. - 240 c.



3. BosHsr O.M. CyvacHi cHcreMH eJreKTponpnro4in. Teopix ra rrparcrara. r{acrusa 1:
HaBrlarbHufi noci6Herx/O.M. BosHsx, A.A. lLlryur, M.A. Konicsur. - BiHnuqs:
TBOPI4, 2021. - 280 c.
4. Bacunera lI.O. ElexrpouprrBoA po6ovrx.MarrurH: niapyunuK/Il.O. Bacu.uera. _
Cyrrau: Cyrrlcnrulfi 4epxanuufi yninepclrrer, 2022. - 290 c.



8. AI4CIII4IIJIIHA (EJIEKTPUTIHE yCTATKyBAHH.f, I CXEMI4
NOKOMOTPIBIB>

3noc xonraxrin. llpurrlpaHn{ roHraxrin. PisHonuAr.r eJreKTprrrrlHax roHrarrie.
Marepia-rru 

^Jrfl 
KoHTaKTHlrx eJreKTpur{HXX g'eAnanr. Ocuosui napaMerpl{, tuo

xaparflepr43yrorb po6ory pyxoMoro r(oHTaKrHoro 3'eAlraHHs. llepexiAnufi onip,
ocHoBH reopii po6orr,r KoHTaKrHnx eJreKTpr{qHr4x anaparin. OcHonn reopii ropinnr i
raciHru enenplrqnoi 4yrn, uro 3acrocoByrorbcfl B Te[JroBo3HKX Ta eJlelffpoBo3uax
eJrercrpruHux a[aparax. Crpyuonplrfiuav. folonHi sH\,ruraqi Ha eJreKTpopyxoMoMy

cxnaxi guriHuoro crpyMy. Bulrura.ri urnprArogircqi Ha enelcpopyxoMoMy crnaai
nocrifiuoio crpyMy. Pospx4Hraxu" Ta o6ueNynavi nepeHanpyrn. T.sronnil
rpaHc$opMarop. fononHufi KoHTponep. Pearropra ra in4yrrurni uryHru.
Enercrpon*reBMarnrrni roHraxropn. fpynoni rouyrauifiui anapuru. PenepcnnHi ra
raruiuisni nepelauxaqi. flepeivuarau ryrauroeufi rpynonxfi. Enerrpouarsirni
KoHTaKTopH Ta peJre. Anaparz ynpanniHHfl, Ta 3axllcry.

OpieHronni :anraraHHrr AJra Saxonoro icuury

3anuraHHs repmoro pinHn cx.naAHocri

1. -flr<rarwpr rrpHcrpof,Mr4 3axaruene siA arrvroc$epurlx trepeHarrpyf BIlcoKoBoJIbrHe

o6raAHauHr B eJrelsrponosi guilrHoro crpywry?
2. flxe rpu3narreHHr Mae aclrHxpoHHafi poarqerlJrroBar{ $as?
3. -{re KoncrpyrcrnBne Br,rKoHanrur roJroBnr4x r<oHrarrin eJrelcrpoMarHirrtnx

xoHraxropin?
4. flxwit rroKa3HrrK qKocri KoHTaKTHoro 3'enHannfl e ocHosHzN,I?

5. 3a paxyHoK aroro :4ificuroerncs raciHHr AyrH B cr4JroBl{x KoHTaKT'opax renronosis
sdficHmerrc.s?
6. -f,re [pri3HaqeHHrr Marorb uoisHi enercpo[HeBMarl,Iqni xonraxropn?
7 . Slt<i eJreMerrrr{ BrlKopr4croByerbcfl n xxocri peBepcopa i ralllrinsoro repeMuKaqa

Ha'reruroBosi ?

8. .flxnu eJreMeHToM aBToMart{rrHHX sraMr,rxaqin glificFr}oerrctl eiAKnroqeHus nppl

BnHlrKHeHHi roporxoro 3aMHKaHHfl n naHurosi?
9. 3a paxyHoK qoro ga6e:ne.ryerbc.fl BrirpurlrKa qacy po3MrlKaHnr (a6o raunxaNun)
ronraxrie peJre uacy?
10. II{o f,Br-qe co6oro ynpanniuHfl JroKoMorr{Ba 3a cprcreMorc 6ararrox oAunuur?
1 1. -flKi ocuosHi anaparu npflMoro 3axucry si,q KoporKl4x 3aMuKaHb cI4JIoBHx

nanqrorin i, o4uouacHo, -flK BlrKonaBqi anaparrl 3axl,Icry iHrutzx crlcrelvl eJlercpoBo3a

BlrKopucroByrorb Ha eJrercrpopyxor{oMy crnaai suiuHoro crpynny?

12. .flxi ocsorsi anaparr4 rrprMoro 3axucry nia KoporKHX 3aMnKaHb ctuloBl{x
nanqrorin i, o4HouacHo, flK BHKoHaBrri anaparu 3axlacry imuax cncreM erelcrpoBo3a

BrrKopr4croBylorb Ha ereKrpopyxoMoMy cr<na,ui nocrifi noro crpyrvry?

13. ,flxi rapaMerpaMx crpyrvronpufiuaqa, uo Bn3Haqarorb AorycrnMy ruBl{AKlcrb pyxy
eneKTpoBo3a, e ocHogul,rh,rH?



14. frxi npncrpoi BcraHoBJrrororb Ha eJrercrpoBo3ax guiHHoro crpyMy NTfl 3axvcry nia
xorrayraqi ir:nux ra aruo c$epnr{x nepeHanpyr?
15. .flrci npracrpoi BcraHoBJrrororb Ha eJreKTpoBo3ax uocriftHoro crpyMy Nrfl.3axl{cry
ni4 xolryrauifiHux ra arlaoc$epHlrx uepenanpyr?

3annraHHrr Apyroro pinHn cr.naAnocri

1. 3uoc r<oHrarrir. llpurHpalrnr r<onraxrie. PisHosL{Au eneKTpI4rIHI/tx KoHTaKTIB.

2. Marepiwtu gri'r, KoHTaI$HI{x eneKTpI4rIHux 3'eAHanr.
rapaMerplr, u1o xapaKTepr{3yrorb po6ory pyxoMoro KoHTaIoHoro3. OcHosHi

:'e,{Hannx.'
4. llepexiAnufi onip, ocHoBr4 reopii po6orra KoHTaKTHr4x enel{Tp}ItIHI{x auaparin.
5. Ocnoea reopii ropiuux i racinH.q eJrerffpprrrHoi 4yra, xro 3acrocoBylorbcr{ B

TeruroB o3Hr{x ra eJr e lcrp o B 03 Hr4x eJreKTpHq HpIX anap aT ax .

6. Crpyrurgnpufiuaq. fo.rronui euNduxa.ri Ha eneKTpopyxoMoMy crrraAi gr,tinnoro

crpyMy.
7. Buuuraqi ursraAxotiroqi Ha eJrercpopyxoMoMy cnnati uocrifinoro crpyMy.
8. PosprgHr{Kr{ ra o6rvrexynaui uepeHanpyru.
9. Txrosrff rpaHcSopMarop.

fononnufilu. I onoBHrrr4 KoHTpoJrep.

11. Pearcropu ra iH4yrrunrd ruyuru.
1 2 . EnerrporrneBMarx.rui xonraKTopIl.
1 3. fpynori rorvryrarlifiHi anaparvr.
14. Perepcunni ra ramvtinHi nepeuraxa.ri.
1 5. lleperrar4Kar{ KynaqKoBrafi rpynonrafi .

16. EnexrpouarnirHi xoHraxropl{ ra peJle.

17. Anaparn yrpaBJliHu.s ra 3axncry.

Cnuco rc peKoMeHAonasoi dreparypu

1. EnerrpopyxoMr,rfi crla.q sari:uuqr. HaBrr. noci6. lurfl, cryl.eHris BH3 I-II pinHa

aKpeAnrauii sarisn. rpancn./[yKraAaq.: C. O. JlnxoruAon, IO. B. K-neuon]; Hanu.-

MeroA. IIeHTp 3 rrl4raHb.sxocri ocsiru. - Oaeca: Acrponpnsr,2013. - 436 c."

2. Eespyuenxo B.M. Txrosi enerrpnvni MarnLrHlI eilelffpopyxoMoro cKIIaAy:

uanqalurnfi noci6nrar</8.M. Eespyuenr<o, B.K. Bapuenxo, B.B. r{yuar<.

flninponerpoBcbl(: BllA-no fluinponerp. HaII. yH-Ty saniaH. Tpancn. iu. aral. B.

Ilazapxua, 2003. - 252 c.

3. OcHoer.r eneKrpuquoi rxru: HaBq. noci6nnr</[yxrra4au.: B. X. ,{alexa, lI. M.

flyurxoa, B. n. AHgpifiqeHxo, IO. B. MiHeera]; Xapx. Hau. aKaA. rraicrx. rocr-Ba. -
Xaprin: XHAM|, 2012. - 312c.

4. KoHcrpyxqix ra Ar4HaMira ener<rpr{rrnoro pyxoMoro cI{JIaAy: ni4pyunHr./[ymaaav.:

10.

C.B. flanqeHKo, M.M. Ea6aen, B.C. EnnHl$oK]. - Xapxie: VrpAY3T,2Al8. - 280 c.



9. AlICqpr[JIHA (HAArfrHrCTb TA TEXHTT{HA ATATHOCTtrrKA>

llpuvuHx i garonorvripHocri rroflBr4 niAuon B po6ori eJreKTpoo6laAnanns.
Cucreua rexHi.IHoro o6cnyronyBaHHr i maHono-ro[eperx(yBaJrbHoro peMoHTy
eneKrpoo6rraAHannx. KnacH$ixauir nnrnnis ua po6ory eneKrpoo6laAHanus. Bnrtun
HaBl(onlr[IHboro cepeAoBurua, TexHororiqnux o6'exrin i grocri eJreKTprdqHoi eHeprii.
llepeniuurN i Aaru Bu3HaqeHH.rr ocHoBHrrM rroKa3HlrKaM Ta repuiHau reopii
uatifinocri. Y qoMy norl.flrae qrpyKrypHa uaAifiHicm i rK BoHa po3paxoByerbc-r Ant
Kox(Horo nprlY 3'eAHaHlLs eleuenrin? Haneaim ananiruuni napa3pr ocgoBHnx gaxoHie
posno4iny niAruos. -flri icuyrorr MeroAH orlillxu Hatifisocri? flepeniuuru ra
npoanari'syeara rpoqecrr rrlo Bnlrr.rBarorb sa naAifiuicu niArur4nHnKoBr{x nyalin. -fr
po3paxoByerbcfl Aonrosiqnicrr isorrrdi? HaneAirr rpaBluro ((Boc6MH rpa.4ycin>.
llpoananisyBarl4 uepio4ra po6orn rexHi.rHux nupo6ir. Kpr,rna ()Klrrr$) rexniqHoro
nupo6y. 3aeIaHHt rexni.rHoi 4iarrrocrnKn. 3n'.sgor rexHi.{Hoi aiaruo eruKtr 3

naaiftsictto i losrosiqHicno. BuApr ra rrpr{qunu niAuoB eJreKTpoo6naAHanus. 3aco6n
TexHrrHoi AiarHocTr4KLr. Ba6ip rapaMerpis rexHiqHoi Aiar:lrocrr,rKlr.

OpieHronni rannraHHq ArR Qaxonoro icnury

3anurauHq nepruoro pinnn crc.naArrocri

l. IUo o3Haqae rron-flTrr <Haaifiuicrb eneKrpopyxoMoro cxna4y>?
2. IIIo o3xaqae nourrr{ <deeBiAMosHicrr eJreKTpopyxoMoro cxna4y>?
3. IIIo o3uaqa€ roHrrr{ (peMoHroupra4arHicrb eJrerffpopyxoMoro crnaly>?
4. I{o o3Hatrae noH;rrrr <.{onroni.{nicrr eJrerflpopyxoMofo crcna4y>?
5. II{o o3Haqae rroH.flTTfl <s6epexeHicrr eJreKTpopyxoMoro crcra,uy>?
6. ffxufr. cran eJreKTpopyxoMoro cKJraAy BBDKaloTb HecrpaBuNiu?
7. IIIo o3Haqa€ rroH.rrrrx <siAMoBD?
8. -fxufr rapaMerp e xinrricn?rM rroKa3Hr.rKoM (nriporo) 6esni.q1\aonHocri?
9. Ao -aKrrx niguon, panroBnx rtkr nocrynoBlrx, HaJrexlrrb po3peryJrroBaHHt
anaparypu?
10. !o flKHX ni4rton, pa[ToBnx qu rocryrroBrfx, Harre]r(HTb upo6ift isorsuii?
1 l. Hunr xapaKrepl{3y€Tscr uepioa rpnrpaqboByBaHHr HesiAHosHnx nysri6?
12.I{.wlr' xapal{rep}I3yerbc-fl nepioa HopMurJrbnoi excnlyarardi ueniAHosuux ny:rin?
13. B rKr{x BunaAr{ax eKcruryaryrorbcfl HesiAHonJrroBuurbHi nyanra?
1 4 . II{o xaparcepn3ye y3araJrbH erruia 3aKoH ni4Honlenlu?
1 5 . II{o .f,BJnrorr, co6orc $opconaHi nunpo6ynauH.s?

3annranHrr Apyroro pinHn crcrraAnocri

1. flpnuuuu i saxonouipuocri ro.rrBn ri4uor n po6ori eJrerffpoolnaquanufl.
2. Cncrelaa rexnirrHoro obcnyronyBannr i rmasono-rorepeAxyB:rJrbHoro peMor{Ty
eJr ercfpo o onaAHaHH.rr.

3. Knacer$ixauix nnrurein Ha po6ory enerffpoo6raAHannx. Bnrr4B HaBKoJrr4ruHboro

cepeAoBHIrIa, Texnorori.ruHx o6'ernn I flKocrt erer$pr4r{Hoi eHeprii.



4. flepenivrarw i AarH BH3HarreHH{ ocHoBHr.rM rroKa3ur4Ki}M Ta TepMlHaM Teopr
HatifiHocri.
5. Y uouy tIoJUIrae crpylcryprua malrii,micrr i .,rK BoHa po3paxoByerbcr AJrr r(oxcHoro
SPIAY 3'€AHaHH.s ereMenris?
6. Haneairr aHzurirra.rui nupa:u ocHoBHnx garoHiB po3roAiny nigNron.
7. fl.xi icHyrorr MeroAlr oqinru Hagifir{ocri?
8. llepeniuurra ra npoauarri3yBaru rrpoqecu uo BrJruBe[orb Ha naaifinicrr
niArunnnnKoBr,rx nysri e.

9. -flx po3paxoBy€rbct Aonroni.rHicrr isor.flqii? HaseAirr rpaBr4Jro (BocbMH
rpa4ycin>>.

10. llpoaHani:yraru uepio4u po6onr TexniqHnx nupo6ir. Kpnna ()Kr{rrfl)) rexniqnoro
nupo6y.
11. 3anaanns rexHi.rnoi Aiamocrr{Krr. 3s'.f,gor rexsiqlloi liarnocrlrKr4 s HaaifiHicmo i
aonroniqsicuo..
12 . Buau ra rrpnrrnHn eiAuoB eneKrpoo6raAHaHH.s.
13. 3aco6H rexui.IHoi AiarsocrrdKrd. Bn6ip napaMerpin rexHiqHoi AiarHocrnKrr.

1. fy6aperuv O.B. Haaiftnicrr i aiarHocruKa enercrpoo6laAHarmx:
ni4pyvlrnx/O.8. fy6apenru. - CenepoAoHeqbK: BHA-Bo CHY iu. B. {anx, 2016. - 248
c.

2. KyriH B.M. [iarrrocu{Ka eJrerffpoo6raAsaHHfl: HaBr{amuufi noci6Hrarc/8.M. KyriH,
M.O. Iruoxiu, M.B. Kyrina. - Binuuus: BHTY, 2013. - 161 c.

3. fafiAaprara A.B. Iligruunnuru KoqeHHr. Easosi 3HaHHf, Ta Harrp.rrMr(r4

BAocKoHarreHH-n: HaBrr. noci6.lA. B. fafi.qaN{aKa. - Xapxia: HTy (X[II), 20A9. -248c,
4. Bacinescrxufi O.M. HoprrnyranH.rr roKa3nzris HaAifiHocri rexniqnprx saco6is: HaBq.

noci6./O. M. Bacirercrxr.rfi, B. O. flolNapeuro, Biuru4rl. Harr. rexH. yH-r. - BiHnurrq:
BHTY" 2010. - 129 c.
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KPIITEPIi
i oqinronaHns niAroroBJreuocri ncrynnHxin Ha Saxonorvry icnuri

AJrs Bcryrry Ha HaBrraHHfl ilJrn 3Ao6yrrfl ocnirsnoro cryrreHn uaricrpa
. li cneqia.nrHocri G3 <<E"rrexTprrr{Ha iHxeHepin>>

(o cnirHr o -n po S ecifi Ha np orpaMa <<E.nercrpoeneprerr{Ka, ererfl p orexHirca
Ta eJreKTpoMexanirca>)

Cmpyxmypa o4iurcu fiaxooozo icnumy
OqiHxa $axonoro iculrry cKJraAaerbcr s 6aris, Br{craBJreHrrrx $axonoro

arecrauifisoro ropriciero a pesynrrari nepenipru racbMoBoi po6orra BcrynHHKa,
BHKoHaHoi nnu Ha $axononry icuuri, sa siAnosiai ncrynHuKa Ha KoNffie s 14 zaruraHb

//{
tf

6irera $axoeoro icnrary.

II o p n d o x o qiu n e un un nidz o mo Bil e H o c mi e c my n uu xie
OrIiHKy Saxoaoro icnury Br,r3Haqurorb y raKoMy roprAKy:
1) nncraur.rrrorb 6axu sa ni4nosiai na Kox(He 3arrrlTaHHx 6ixera $axonoro icnury

Br,rxoAflr{r.r i: HaneAeHr{x Hnxqe r<pHrepiis orrinronaHH{ eilnoriaefi ;

t4
0=100+ t 6..

i]-t I '

te Ei - xinlxicu 6anin sa eiAnosi4r na i-e eanNraHHil.

Biauoniai y vepuerui ue nepenipxrorb ra.4o yBarr{ He

Kpumepit o4iuruearuu aidnoeideil nu 3unamsHHn
Bianoeitr na KoxHe 3arrHTaHHr rleptuoro pinH.a cr{JlaAHocri (saunraHl{t : 1-ro

no 10-e, ari nepe46a.rarcrr nx6ip BcryrrHrrKoM rrpaBrrJrbHoro eapiaHra siauosiai ig
HaBeAeHrrx y 6ineri 3 napiaHrin niAuoni.qi, is rKr4x ri.urxu oAHH nparnnrHufi)
orliHrororb y 2 6anvr ("n tlo nu6pano npaBr4rrbHuir napialrr eiAnoriai) a6o 0 6aris
("*trlo nu6paHo HerpaBlrnr,uufi napiaHr nianosigi is 3anporlonoBaHux y 6ineri
napiaHrir si.qnosiai,a6o nn6pano 6inrrue oAHolo napiaHra sianosigi,a6a He nu6paHo

xoAHoro napiaHra nituonid).

2) o6uracnrororb oqinxy Saxonoro icnNry 3a rrrKanoro 100-200 sa Soprrnynorc:

6epym.



Bignonitb Ha KoxHe 3anrrraHHr Apyroro pinHx cKJraAuocri (sanurann-s s 11-ro
ilo
l4-e, rr<i uepe46a.rarcrr HaAaHHr BcryrrHr{KoM po3ropHyroi reoperr4rrnoi nituosiai)
oqiruorcrr 6zurauu nia 0 ro 20 BaxoA-rrqu is Hase.(eHux y ra6nprui xapaKrepucruK
eianosiai.

Kinrr<icrr
6anie

Xaparcrep?rcruKa nitnonili

I6-20 flomra, HaBeAeHa y norivuo rpaBunbHifi nocniaosHocri siArosi.&, r.Ka

cniA.rr,rm npo nce6i.rui, cucreMarlr3oBaHi ra uu6ori 3HaHH.tr nrarepiany
narqamnoi Aprcquu.niun; AeMoHcrpy€ sAarHicrr BcrylrHrrKa ninrHo
onepyBarr,r s4o6yrnupr 3HaHHrupr: rua$epenqironaru ra inrerpyraru ix,
ni4rnoproBarr4 Ta auarisynarra orpuMaHy in$opnrauiro, po6rarra

o6qpyHronaHi sIacHoBKH Ta y3araJIbHeHHt, BI{xBJrtrH fi ni.qcroIoBarl{
BJracHy no:zqiro, nepeKo[urr4Bo BHcJIoBJrroBarH AyMIry Ta qirxo

$opuynroBarr4 ei lnositr
.flrc rpaBr4rro, raKy oqisxy orpllMye BcryrHHK, xxufi, siAnoeis Ha

3anHTaHHr He MeHrue niN sa90 oh.

Bignonian oqinrororr y 20 6anin rilrxu 3a yMoBI,r HaAalor.fl nuuepnuoi
nilnonini Ha 3arrr{TaHHrl.

I 1-15 {oclrru rroBHa, 6es cyrreBux nerouuocrefi, HaBeAeHa y. JrorrqHo

rpaBr4JrbHifi nocniaonHocri sixnosiln, flKa csiAqurr rpo {pynTos}d ra
cncreMarusosaHi 3HaHH.a laarepiany Han.Iamnoi Aucqunlinu;
AeMoHcrpye sAarHicrr BcryrIHI{Ka BrIeBHeHo onepyBarll 3Ao6yluNlu
3HaHHrrMr{: BrATBopIoBarI{ Ta analiaynarra orpuMarry iH$opruauiro,
lo.rrcnroBarr{ ocnonHi :axonouipnocri, po6urn BncHoBKrr, uirxo
BXcJIoB JIro B arl{ AyMKy ra SoprvryJlroBar}I silnoriAr.
-flx npaBr4Jro, TaKy oIIiHKy orprlMy€ BcryrJHI{K, xrcui,t ri.qnonir Ha

3araraHHs na70-90 o/o.

6-10 He soeciNl IIoBHa, is HeToqHocT{Mtl Ta oKpeMHMI4 He3HaqI'IIIMLI

noMrlJrKaMH, HaBeAeHa B ocHoBHoMy y upanlrlrrrifi nocniAonHoqri
nilnosi.qr, flKa csiA.rurr trpo 3aAoeiruHi 3HaHHrI laarepialy uanualtnoi
Alrcqunnixn, AeMoHcrpye gAarnicrt BcrynHI{Ka nigrroploBarn ocHoBHy

iHSopMarliro siAnoni.qHo .[o [ocraBJleuoro 3anrITaHHt.
.flx rpaBI4JIo, TaKy oqisxy orptrMy€ BcryrIHHK, xxnit ni.qnonin Ha

3arHTaHHJr na 50-70 oh.

l-5 Oparnrenrapna, is cyTTeBIdMIr HeToqHocTtMIa Ta TIpHHIITilOBHI\{II

noMr4JrKarr,rra niAnoni4r, xxa csiA.{r4Tb npo HeloBHory 3HaHb ocHoB}Ioro
u arepi alry HaBq aIbHoi AllcqnmiHu, geu oHcTpye na.ssHi crn y B cry n HI{Ka

yrpy4HeHb rrpr4 ni4rnopexni iu$opuaqii ei.quosiAno Ao rocraBJlel{oro
3AIIITAHHf,.
,{x rpaBr,rJro, raKy oqiuxy orpl4Mye Bcry[HHI(, xxui,r. riAnonir Ha

3arrxTagHfl Meurrre niN sa 50 %.

0
Bi.qnoni.qr He HaAaHo a6o le'ailana siAuontAl He BlArIoBlAa€

NOCTABJIEH OMV 3AI]IITAHHIO.



OuiHxy $axonoro icnnry nia 100 ao 119 6anin BBa)Karorb He3aAoBimHoro.

fonona Saxoeoi
arecrauifiHoi xonicii I
KauAuAar rexHi.rHrax HayK, AoueHr / ."./ / Iopifi AyEPABIH
0zz r,/ /,4// ryL2o25p (/ / /



AOAATOK A

@OPMA EIIETA @AXOBOTO ICfTI4TY

NEPXAB HUYT YHIB EPCI4TET IHOPAC TPYK T YPI{ T A TEXHOJIO| IIZ

3ATBEPNXYIO

f orosa lIpHfi uanrnoi ropri cii

(DAXOBWuIICIJVTT

, Oceimuitr cmyniuu uuzicmpa

Cnetli a.nuu icmu G3 <EnexmpuqHa iruuceuepin>

O c a im u u o -n p o Qt e c i itu a n p o z p a*r a < E n e Kmp o e H ep z emu K s, an e Kmp o mexu ixa ma
aneKmportexaHiKw)

Ei"rrer J\b

3anuranun I pinna cruaAsocri

3anurannn ra napiasru niAnonilefi
IIO3HAIIEIIIIfl
BCTYIIHI{KO]!I

BIIODAIIOI
BIlITTOBIIII

1. Ter<cr 3arrnTaHHs (Ha:na Alrcqnn;riHn)

?)
6)

a)

BaplaHr BrAnoBr.nl_

napianr nianoniai

eapiaHr ailnosili
2'' Terccr 3anHTaHHs

a) a-apianr sianosiai

6) rapianr nianoniai

n) napiaHr sianoniai

(naraa nncqnn.niHa)

I

J

3. Tencr 3anHTaHHs
. --- .----- -- ; - - -: 

:
aJ BapraH-r TArroBlAl
6) napianr sianonili

(na:na tucqunrinu)

B) BapraHT BlAnoBlAl

4. Texcr 3anHTaHHrr'(narna lucuun.ninu)
a) BaplUHT Bl,{noBrAr

6) eap-iaur eiauoniai

n) aapianr sianoeiai

5, Tercr :annraHHs (Ha:na lnc_qr.r ruiHn )

a) aapiaHr nianoeiai

6) rapiaHr silnosili



BJ BaplaHT BrAnOBlAl

6. Tercr 3aruraHHc (narna lncqnnninn)
a) BaplaHT BunoBlAr

o) nptg1:ggnogir!
B) BaplaHT Bl.4nOBlAl

7, Tercr 3anurAHHfl

a) aapiaHr silnoeiai
6) eapiaHr eitnoeiai

e) eapiaur aianoeiai

(uarna aucqun.niHu)

8. Terccr 3annraHHn (Ha:ea gncqnnniuu)

a) napianr sianoei,qi

o) BaplaHT BlAnoBlAl

B) BaplaHT BlAnOBlAl

9. Tencr 3arrHTaHHs (Harea Aucqun.risn)
a) napiaur aianoniai

6) aapianr eianosiai

B.' BaplaHT BllnoBl,{l

l Q, .lemcr 3aru-ra_Hl{,q (ya1pa aacuungf g u)

a) eapiaHr eianoaiai

6) eapiaHr eianosiai

n) eapiaHr eianosiai

' ' - - -1-

3anuraHHn II pinnn cr.naAuocri

11. Terccr 3anHTaHHq

12. Texcr 3arrr{TaHHrr

13. Terccr 3anHTaHHfi

14. Tercr 3arrHTaHHq


