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[Iporpama (axoBOro BCTYMHOTO BHUMNPOOYBaHHS 13  CHEIIATBLHOCTI
141 «EnexTpoeHepreTruka, €lIEKTPOTEXHIKA Ta €JEKTpOMexaHikay g oci0, Mo
BCTYIIAIOTh 3a CTyIeHeM BHINOi 0cBiTH «bakanaBpy, — 2024. — 16 c.

IIporpamy miaroryBaJin:

Yenixkauii A.B. — K.T.H., JOLEHT, 3aBigyBad Kadeapu CHEPreTHKU Ta
CJIEKTPOTEXHIYHUX CUCTEM;

3yoko B.M. — nekaH 1H)KE€HEpPHO-TEXHOJIOTIYHOTO ¢aKyiIbTeTy, I.T.H.,
npodecop, npodecop kabeapu arpolHKUHIPUHTY;

bapcykoBa I'.B. — K.T.H., JOLEHT, NOIEHT KadeApu EHEPreTUKH Ta
CJIIEKTPOTEXHIYHUX CUCTEM;

I'epacumenxo B.O. — k.p-M.H., J[AOUEHT, JOUEHT Kadeapu BHIIOT
MaTEeMaTUKH.

Posrnssmyro Ta cxBajeHo Ha 3acijaHHl Kadeapu EHEepreTUKd Ta
CJIEKTPOTEXHIYHUX CUCTEM
[Tpotokon Ne 11 Big « 10 » _kBiTHa 2024 poky.
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IosicCHIOBAJILHA 3aMMUCKA

[Iporpama po3pobiieHa i (PaxoBOro BCTYIHOTO BHUIIPOOYBaHHS 13
cnemiainbHocTl 141 «EnexkTpoeHepreTuka, eleKTpPOTEeXHIKa Ta eJNEeKTpOMEXaHiKa»
JUTst 0Ci0, 1110 BCTYNAIOTh 3a CTYIIEHEM BHIIO1 OCBITH «bakanaBpy.

Mertorw (axoBoro BUNpOOyBaHHS € BCTAHOBJICHHS PIBHS 3HAHb Ta BMIHb,
HEOOXIHMX alITypieHTaM Il OMaHyBaHHS HHMHU TIporpamMu OakajaBpa 3a
cnemianpHicTiO 141 «EnekTpoenepreTrka, e1eKTPOTEXHIKA Ta EIEKTPOMEXAHIKa.

3aBnaHHsAMHU (PaXxOBOTO BCTYITHOTO BUIPOOYBaHHS €:

- OIlIHKa TEOPETHYHOI IMiJTOTOBKM  a0ITypi€HTIB 3  JUCIMIUIIH
(byHIaMEHTAIBHOTO LUKy Ta Mpo¢eciitHO-OpieHTOBaHOI (axoBOl MiATOTOBKH
¢daxoBoro MonoaIoro 6akanaBpa Ta MOJOIIIOTO CHelialicTa,

- BUSIBJICHHS PiBHS Ta TTIMOMHU MPAKTUYHUX YMIiHb Ta HABUYOK;

- BU3HAYEHHS 37]aTHOCTI JI0 3aCTOCYBaHHs HA0yTUX 3HATh, YMIHb 1 HABUYOK
M1J] 9ac pO3B’sA3aHHS MPAKTUYHUX CUTYAIliH.

Moayni AUCHMIUIIH XapaKTepPU3yIOTh TEOPETUYHI Ta MPAKTUYHI 3HAHHS Ta
BMIHHA (axoBUX MOJOAIMMX OaKaJaBpiB Ta MOJIOIINX CHEIIaIICTIB, IO
BCTYNalOTh Ha 3J00yTTs CTyINeHs BUIIOI ocBiTM «bakamaBpy» cremiaibHOCTI
141 «EnexTpoeHepreruka, €JIEKTPOTEXHIKAa Ta eJeKTpoMexaHika. B mporpamy
BKJIIOYEHI MHUTAHHS 13 JUCHUIUIIH mpodeciiinoi (paxoBoi) MIATOTOBKH, SKI
BI/IMOBIAAIOTH 1FOYUM CTaHIapTaM BUIIOI OCBITH 1 HOPMATUBHUM aKTaM.

[lakeT TecTOBUX 3aBlaHb MICTUTh [EKUIbKa BaplaHTIB OUIETIB, SKi
OXOIUTIOIOTh MEPEIIK OCHOBHUX 3HAaHb, YMIHb 1 HABUYOK, Nepe0auYE€HUX OCBITHBO-
KBaJTi(iKaliitHOIO XapakTepucTukoto. Jlo makeTy 3aB/laHb MOJIaHI TAKOXK €TaIOHHI
BIJIIIOBII].



3MmicT mporpamu

KoHTposibHO-BUMIpIOBAIbHI TPHJIAJUW 3 OCHOBaMU MeTposiorii. OcHOBHU
Metpostorii. KoHcTpykIlii BUMIpIOBaIbHUX MEXaHI3MIB Ta MpuiIaaiB. J[omomixHi
BUMIpIOBaIbHI ~ TiepeTBOpioBavi. [ludpoBl eIEKTPOBUMIPIOBAIBHI — MPUIIAJIH.
BumipioBaHHS €NEeKTpUYHUX Ta MAarHiTHUX BelWyuH. Meronu Ta 3acolu
BUMIPIOBAHHS HEEJEKTPUYHUX BEJIMYUH. MeETposioriyHuil Harisg 1 TOoBipKa
IpUIaIiB.

Enextpuyni mammunu 1 anapatu. [Ipu3HaueHHs i Buau TpanchopmarTopis.
[Mpunuun nii Tpanchopmaropa. IlpuBenenuit cunoBuii Tpanchopmarop. Cxemu
3aMiIlllEeHHs] CHUJIOBOTO TpaHchopMaropa. MeToauka BHU3HAUEHHS E€HEPTETUYHHX
MOKAa3HUKIB CHJIOBOTO TpaHcpopmaTopa. Meroamka po3paxyHKy 1 MoOyaoBU
rpadika KKJ[ cwmmoBoro tpanchopmaropa. IlapamenprHa poOoTa CHIOBHX
tpancopmaropiB. Ilepexigni mporecu B TpaHcpopMaropl NMpu BMHKaHHI 10
Mmepexi. [IpuzHaueHHs, 0coOIUBOCTI KOHCTPYKIIT 1 BIACTUBOCTI BUMIiPIOBAILHUX
TpaHchopmaTopiB cTpymy 1 Hanpyru. [Ipu3HadyeHHs Ta BUJIM MAIlIMH MOCTIMHOTO
ctpymy. [lpuHiun nii y3araJbHEHOI MaIlIMHKU MOCTiHOTO cTpyMmy. lIpu3HadeHHs
Ta BUAM reHepatopiB moctiiHoro crpymy (I'TIC). Pexum xomoctoro xomy Ta
HaBaHtakeHHa [TIC. TTIC wne3amexHOro 30y/KEHHS EJIEKTPUYHA CXEMa,
XapaKTEepPUCTUKU Ta BIACTHBOCTI. [Ipu3HavyeHHS Ta BUAM JBUTYHIB MOCTIHHOTO
ctpymy (AIIC). Ilpunuun nii ta ocHoBHi piBHsHHS JIIC. EnextponpuBofn,
MEXaHIYHI Ta €JEeKTPOMEXAHIYHI XapaKTEPUCTUKU IBUTYHIB MOCTIMHOIO CTPYMY.
MexaH14H1 XapaKTepUCTUKH EJIEKTPOABUTYHIB 3MIHHOIO CTpyMy. PeryimtoBaHHs
YacTOTH OOEpTaHHA EJEKTPOJBUIYHIB IMOCTIHHOTO Ta 3MIHHOTO €JIEKTPHUYHOTO
ctpyMy. lanbMmiBHI  pexumu  enekTponpuBoAiB. IlepeximHi  pexumu B
elekTponpuBoaax. PiBHSHHS pyxy enekTpomnpuBoxy. HarpiB Ta OXOJOIKEHHS
CJIEKTPOJBUTYHIB. BHOip €neKTpoaBUTYHIB MO 4YacTOTi OOEpTaHHS, MO THITY, IO
BUKOHaHHIO. Koe]iieHT TMOTYyKHOCTI Ta CHocoOM MOro  MiJABUIICHHS.
HaBantaxxyBanpHl JdiarpaMud B €JEKTpPONPHBOJAX. ArmapaTypa KepyBaHHS Ta
3axucty. KontaktHi amapatu. KowmyramiiiHa amapatypa pydHOro Ta
aBTOMAaTUYHOTO KepyBaHHA. EjexkTpomarHiTHI myckayl. Amnapatypy 3axmHCTYy.
Knacudikaris  matyukiB —  MardiTHi, TEHEPATOpPHI,  TEIJIOCICKTPUYHI,
TersioMexaHiuHi. EjekrpoMexaHiuHi TaTYMKU PIBHS, TUCKY, BUTPAT Ta MIBUIKOCTI,
ATYUKH BOJIOT'OCTI.

EnextpoocBitieHHs Ta omnpoMmiHeHHs. EnextporexHosorii. ®Di3uKo-
TEXHOJIOTIYHI BJIACTUBOCTI CLIBCHKOTOCMOAAPCHKUX MPOJAYKTIB 1 MaTepiaiiBb.
MexaHi4Hl BJACTUBOCTI  CLIBCHKOTOCHOJAPCHKOI  MPOAYKIII 1 Mareplaib.
TemnmodiznyHi XapaKTePUCTHKH CLIBCHKOTOCIIOAAPCHKOT MPOAYKIIiI 1 MaTepiaiB.
Kucnothicte  pedoBuH 1 MatepiamiB.  EmexkTpodi3wmuHi  BIACTHBOCTI
CUTBCHKOTOCTIONAPCHKUX TPOAYKTIB 1 MatepiainiB. JlieleKTpuyHa TPOHUKHICTS,
TAHTEHC KyTa MICICKTPUYHUX BTPAT Ta E€JICKTPUYHA E€MHICTh, MOJSPU30BAHICTH
MarepianiB. EnextpodizuuHi METOIM MOCHIIKEHHS BIACTUBOCTEH Marepialib.
Crnocobu  eneKTpUYHOrO0  HarpiBy Ta  €JIEKTPOTepMidHE  OOJIaJHaHHS
TBAPWHHUIIBKUX TPUMINIEHb. EJIEKTpUYHI BOJOHATPIBHUKKA 1 TApPOBI KOTJIH.
EnemenTHi BOMOHarpiBadi €MHICHOTO 1 mpoTouHoro Tumy. CHCTeMH 1 BHUIU

5



eJIeKTpoOOIrpiBy mpuminieHb. MicueBuil  enekTpoodirpiB. EnexTporepmiune
oOnaJiHaHHs y rajy3six CUIbChKOro rocrnojapcta. EnexkrpooOnaiHanHs 1 CUCTEMU
aBTOMAaTH3allli yCTAaHOBOK JJIsI TEXHOJIOTIYHOI TEIuIoBOoi OoOpoOKHM 1 30epiraHHs
CUTBCHKOTOCTIOAAPCHKOT MPOAYKIIII.

MoHnTax enekTpooOnIagHaHHS 1 CHUCTEM KepyBaHHS. 3arajbHi MUTaHHS
MOHTa)Xy EHEpPreTHYHOTOo O00JaJHaHHA Ta 3aco0iB aBTOMarm3alii. TexHooris
MOHT@XY €JIEKTPUYHUX TMPOBOJMOK. TEeXHONOriss MOHTaXy eJIeKTPOIPUBO/IIB.
MoHTax yCTaHOBOK /Ui OCBITJIEHHS Ta ONpOMIiHIOBaHHSA. MoOHTaxk 3aco0iB
aBToMartu3amii. TexHOIOTisI MOHTaXy MOBITPSHUX JIIHIA eJIeKTporepeaayi.
Momntax kabenpHUX JiHINA. MoHTax TpaHnchopmaropaux miactanmii. OpraHizaiis
Ta BHKOHAHHA EJIIEKTPOMOHTQXHMX pPOOIT 3a3eMJICHHS 1 3aHYJCHHS B
€JIEKTPOYCTaHOBKAX.

EnextponpuBii  CUIBCHKOTOCHOJAPCHKUX  MamuH.  EJexTpompuBof,
MEXaHIUHI Ta €JIEKTPOMEXaHIYHI XapaKTePUCTUKHU JBUTYHIB MOCTIMHOTO CTPyMY.
MexaHiuHl XapaKTEpUCTUKH €JIEKTPOABUTYHIB 3MIHHOIO CTpyMmy. PerymtoBanHs
YacCTOTH OOEpTaHHsS E€JIEKTPOABUTYHIB MHOCTIHHOTO Ta 3MIHHOTO €JIEKTPUYHOTO
ctpymy. lanbMiBHI  peXuUMHU  €NeKTpOABUTYHIB. llepeximui pexumu B
elleKTponpuBoiax. PiBHSAHHS pyxy enekTtponpuBoay. HarpiB Ta 0XoJo0[KeHHS
CJIEKTPOJBUTYHIB. BHOip €neKTpoJBUTYHIB MO 4YacTOTi OOEpTaHHS, MO THITY, IO
BUKOHaHHIO. KoediieHT TMOTYyKHOCTI Ta CHocoOM MOro  MiJABUIICHHS.
HaBanTaxxyBanbpHI JiarpaMu B €JIEKTPONPHUBOAAX. Amaparypa KepyBaHHS Ta
3axucty. KontaktHi amapatu. KowmyraumiiiHa amapatypa pydyHOro Ta
aBTOMaTUYHOrO0 KepyBaHHS. EnexkTpomarHiTHI myckadi. Amaparypa 3aXuMcTy Ta
3aXMCHO-BIAKIIOUatoun mpuctpoi. Knacudikamia natumkiB. EnexkrpomexaHiuHi
JATYMKHU PiBHS, TUCKY, BATPAT Ta LIBUJKOCTI, JATYUKHU BOJIOTOCTI.



Bumoru 10 miAroroBKu BCTYNNHUKIB

OBOJOJZIIHHA CHUCTEMOIO 3HaHb, IO BIAMOBIIAIOTH BUMOTaM 3a CTYIEHEM
Buioi ocBitTu «bakanmaBp» 3a cnemianbHicTiO 141 «EnexkrpoeHepreTuka,
CJIEKTPOTEXHIKA Ta €JIEKTpOMEXaHiKa» repeadayae, 10 BCTYMHUKU TOBUHHI MaTH
aurioM  (axoBOTO MoJIOAIIOro 0OakajgaBpa abo0 MOJIOJIIOTO CHelianicTa, Mo
nepeadayeHu MpaBUIaMi NPUMOMY; BUIBHO BOJIOAITH JI€PKABHOIO MOBOIO, MAaTU
3M10HOCTI /10O OBOJIOJIHHS 3HAHHSIMH Ta HaBUYKaMU B raiy3i GyHIaMEHTAIbHHUX Ta
npoeciiHO-0OpiEHTOBAaHUX JUCIIMILIIH.

daxoBe BUNPOOYBaHHS BUITYCKHUKIB CIPHSIE BUSBJICHHIO 3MI0HOCTEH Y
MalOyTHIX (axiBIiB y Tajy3i €JIEKTPUYHOI I1HXKEHepii, a caMe KOHTPOJHHO-
BUMIPIOBAJIbHUX TMPUJIAIiB 3 OCHOBAMH METPOJIOTii, EJIEKTPUYHUX MAaIIuH 1
amapartiB, E€JEKTPOOCBITJIECHHS Ta ONPOMIHEHHS, EJEKTPOTEXHOJIOTiH, MOHTaXy
€JIEKTPOOOIIaTHAHHS 1 CUCTEM KEepyBaHHS, €JIEKTPOTIPUBOLY
CUTBCHKOTOCTIOAAPCHKUX MAIIMH Ta PI3HOMAHITHUX CHOPITHEHUX HayK. Y MpoIieci
HOro mpoBe/ieHHs a0ITYypi€HTH TOBUHHI MOKa3aTU HABUKHU, BMIHHS Ta 3HAHHAMH 3
OyZI0BU €JIEKTPUYHOTO 00JIaTHAHHS, €JIEKTPONPUBO/IIB, PI3HOMaHITHUX MEXaHI3MIB
B CHEpPreTHulll, OoOJIaJHAHHS Ta iX BY3IiB; Teopii (PI3UYHUX MPOLECIB B raiysi
CHEPreTHKHU.

BceTynHuk nmoBUHEH 3HATH:

- pOJIb €NEKTPOTEXHIKM y PO3BUTKY aBTOMAaTH30BAaHUX CHCTEM KEepyBaHHS
TEXHOJIOTTYHUMU TIPOIECAMH;

- (iI3UuYHI 3aKOHHW, NOKJAJE€HI B OCHOBY [li €JEKTPUYHUX MallHH,
CJICKTPUYHUX amapaTiB Ta IHIIOIO EJEKTPOTEXHIYHOro OOJaJHaHHSA, IO
3aCTOCOBYETHCS Y CLIILCHKOTOCIIOAPChKOMY BUPOOHUIITBI;

- TEXHOJIOT110 BUPOOHHUIITBA €JIEKTPUYHOI €HEeprii;

- Oy10BYy Ta KOHCTPYKIIIIO CUCTEM €JIEKTPOIIOCTaYaHHS,

- ENIEKTPUYHI CXEMH €TIEKTPOYCTAaHOBOK CUCTEM €JIEKTPOIIOCTAUYaHHS;

- TEXHOJIOTIl Ta METOJM BUMIPIOBAHHS HAMPYTHU, CTPYMY Ta MOTYXKHOCTI
eIeKTpoOoOJIaTHAHHS,

- METOAM, 3aco0M 1 TEXHOJOTII0 aHajidy CTaHy enekTpudikami 1
aBTOMAaTH3allli TEXHOJIOTTYHUX TPOIIECIB CHEPTETUIHUX 00'€KTIB 1 yCTAHOBOK;

- METOJM BHOOPY TEXHOJOTIYHOIO 1 CHJIOBOTO 00JIaIHAHHS €HEPreTUUHUX
00'€KTIB;

- IPU3HAYEHH, Oy/I0BY 1 MPUHLIMII [IIi CUJIOBUX TpaHC(HOPMATOPIB;

- OCHOBH Teopli TpaHC(HOpPMAaTOPiB;

- EHEPreTHKY CHJIOBUX TpaHC(OpMaTOpIB;

- TpU3HAYEHHS 1 YMOBHU BKJIIOYEHHS CHJIOBUX TpaHChOpMaTopiB Ha
napajieqibHy poooTy;

- eKCIUTyaTallllHi SKOCT1 TpaHCc()OpMaTOPIB;

- 0COOIMBOCTI poOOTH CHIIOBUX TpaHC(HOpPMATOPIB MPU HECUMETPUIHOMY
HaBaHTa)KEHHI;

- 3HaTH MpU3HAYEHHS 1 OyJOBY MalIMH MOCTIHHOTO CTPyMYy 3arajibHO-
MIPOMHUCIIOBOTO BHKOHAHHS, THUIU 1 CXeMH OOMOTOK SIKOpS, YMOBHI TMO3HAYCHHSI
0OMOTOK MAaIIfH MOCTIHHOTO CTPYMY 3a CTaHJIapTaMu,



- OCHOBHU T€Opii MaIIMH MOCTIHOTO CTPyMY;

- TIOHATTS peakiii sSKOps, TMOHATTA 1 OLIHKY KOMYyTallii, Crocoou
MOJTIMIIIICHHS KOMYTaIlii;

- PUHIMN A1, BUJU 32 CLIOCOOOM 30y IKEHHS,

- GHEPreTUKY I'eHepaToOpiB MOCTIHHOTO CTPYMY;

- CTaTUYHI XapaKTEPUCTUKH 1 IKOCT1 B YyCTAICHOMY PEXKHUMI pOOOTH.

BceTynHuk NOBUHEH BMITH:

- TIPaBUJILHO BUKOPHUCTOBYBATH EJIEKTPOOOJIATHAHHS, 3IHCHIOBATH HOTO
TEXHIYHE OOCITYTOBYBaHHS 1 pEMOHT.

-  BOJIOHITH CYYaCHUMH MATEMATHYHHMH METOJIaMH PO3PaXyHKIB,
a/IalITOBaHUMHU JI0 CUCTEM EJIEKTPOINOCTaYaHHs CUTBCHKOTO TOCIIOIaPCTBA;

- 00MpaTH MPOBIAHUKY TSI )KUBJICHHS CHJIOBUX €IIKTPOTIPHIAMAYiB;

- 00UpaTH MyCKO3aXHCHY arnapaTypy;

- pO3paxoByBaTH Ta OOUPATH CUJIOBE €JIEKTPUYHE 00IaIHAHHS;

- BHM3HAYaTH HOMIHAJIbHI BEJIIMYMHU 1 YJapHUH CTPyM K. 3. CHIIOBOTO
TpaHchopmMaropa;

- BHU3HA4YaTH 1 OyJayBaTH 3a JOCHIAHUMHU JaHUMH XapaKTEPUCTHUKHU 1
napameTpH X.X. 1 K.3. TpaHchopmaTopis;

- BMITH OILIIHIOBATH TMIEPEX1JIHI MPOIIECH B CHJIOBUX TpaHCcPopMaTopax;

- TIPOBOJIUTH TUIIOB1 BUMPOOYBAHHS 1 BU3HAYATU 3a JOCTIAHUMHU JTAHUMU
napameTpH 1 BEJIMYMHHU, SIKI BA3HAYAIOTh IKOCTI CHJIOBUX TPaHCPOPMATOPIB;

- BU3HAYaTH HOMIHAJIBbHI BEJIMYMHHM 3a KaTAJOKHUMH JTaHWUMH MAIIWH
MOCTIITHOTO CTPyMY;

- 30MpaTh €JEKTPUYHI CXEMHU KEpyBaHHsS TIE€HEpPaTopiB 1 JIBUTYHIB
NOCTIHOTO CTPyMY 1 POBOJUTH iX BUIIPOOYBAHHS B PI3HUX PEXKUMaxX poOOTH;

- pO3paxoByBaTH 1 Oy IyBaTU PO3TOPHYTI CXeMH OOMOTOK MAIllUH 3MIHHOTO
CTpyMY;

- PO3paxoByBaTH MOTYX HICTh Ta €JIEKTPOMArHITHUNA MOMEHT;

- BU3HA4YaTH MICIIE, POJIb Ta 0OCOOIUBOCTI (DYHKIIIOHYBAaHHS OKPEMUX KJIaciB
CJICKTPOMEXAHIYHUX  TEpPETBOPIOBAYIB  €HEpPrii B  CTPYKTypl  3arajibHOl
EHEPreTUYHOI CUCTEMHU.



IIutanHsa 10 (paxoBOro BCTYNHOIO0 BUIIPOOYBAHHS

1. B skomy pexxuMi npairoe BUMipIOBaIbHUN TpaHchopMaTop cTpyMy?

2. YV BUMIPIOBAJLHUX MEXaHI3MaxX MAarHiTOCJIEKTPUYHOI CUCTEMH OO0epTOBHUI
MOMEHT, 1110 JII€ Ha PyXOMY YaCTUHY, BUHUKAE ...

3. Yomy aopiBHIO€ orip Jlammu noTyxHicTio 150 Bt ta Hanpyroro 220 B?

4, JludbmaHomeTp 1€ Ipuiiaa Jjisi BUMIpy?

5. OnuHHUIN BUMIPIOBAHHS MTUTOMOTO OTIOPY?

6. IlepunHa oOMoTKa Tpancopmatopa wmictuth 1000 BUTKIB ApoTY,
BropruHHA — 2800. Y pexumi XOJOCTOro XOJy Hampyra Ha BTOPUHHIA O0OMOTII
ctaHoBuTh 140 B. flka Hanpyra nogaerscs Ha TpanchopmaTop?

7. Jlia BUMIpIOBaHHS I'YCTUHU PiIUH Ta TBEPAMX TLI BUKOPHUCTOBYIOTHCS?

8. Illo Ha3uBalOTh MEXaHIYHOIO XaPAKTEPUCTUKOIO EIEKTPOABUTYHA?

9. KopoTkodacHuil pexxuM poOOTH €IEKTPOJABUTYHA ...

10. Cuctema B3a€MONOB’SI3aHUX MAIMH, SKI Oe3nepepBHO 1 B 3ajaHid
MOCJIIJIOBHOCTI BHUKOHYIOTh YyC1 TEXHOJOTIYHI omeparii 1 JOMOMDKHI omneparfii
OJTHOTO BUPOOHUYOTO Ipolecy — 1e?

11. HacocHuit arperar, AKUN CKJIQJIAETHCS 3 BEPTUKAJIBHOTO
0araToCTyIiHYaCTOTO BIAIIEHTPOBOIO Hacoca 1 3aryiuOJIeHOro EJIeKTPOJIBUTYHA,
HA3MBAETHCS.

12. 3a raps4oi OOKaTKW JABUTYHA BHYTPIIIHBOTO 3TOPSHHS €IEKTPOJIBUTYH
MPALIIOE B.

13. Skmo mpu mpoBeAeHH] AOCTIAY KOPOTKOTO 3aMUKaHHA y TpaHChopMaTopi
BTPAaTH BUSBWINCH OUIBIIMMHU 32 JOIYCTUMI, 1€ CBITYUTH MPO ...

14. ACUHXPOHHI JBUTYHH 13 3aBUIICHOIO MOTYKHICTIO OOUPAIOTHCA ...

15. [lyck acHHXPOHHHUX JABUTYHIB 3 NEPEMUKAHHIM OOMOTOK 13 TPUKYTHHKA Ha
3ipKy e(peKkTHMBHUN Yy pas3i, SKIIO0 TOCTIHHO MMAKIIOUCHE HaBaHTAXXCHHS HE
NEPEBUILYE ...

16. YHUKHYTH €KOHOMIYHUX 30HMTKIB 1 HEOE3NMEeYHHUX CHUTYyallli IpH 3aIyCcKy
CUHXPOHHUX JIBUTYHIB MOJIMBO, SIKIIIO OOMOTKY 30y I>)KEHHS ...

17. Tlpu peocTaTHOMY ITyCKY JBUTYHA ...

18. lns oOMexeHHST BEIUYMHH ITYCKOBOTO CTPYMY HEOOXIJIHO ITyCKOBUH
peocTar BKJIOYaTH B OOMOTKY ...

19. Anapar, skuil 301HCHIOE KOMYTAII0 €IEeKTPHYHUX KT 0e3 mepeMilieHHs 1
pyHHYBaHHS HOT0 AeTaneil Ha3uBalTh?

20. [TnaBki 3amoO1KHUKY MMPU3HAYEHI JIJIs 3aXUCTY €NEKTPOIBUTYHIB Bi?

21. EnekTpoMarHiTHUH pO3YiIUTIOBAY aBTOMATHYHOTO BUMHUKaya MPU3HAYCHHMA
JUISL 3aXUCTY €JIEKTPUYHUX KT BiJ?

22. Sk po3mmdpoByeTbesa adpesiatypa OEC?

23. BigocoOnena ctpykrypna omunuig JJIII, omniero 3 ¢dyHKIiNH sK0i €
BUKOHAHHS ONEPATUBHO-TEXHOJIOTIYHOTO YIIPABIIIHHSA €HEPTOCUCTEMAMHU ?

24. BigxuiieHHS Hampyrd BiJi HOMIHAJIBHOTO 3HAYEHHS MJIsi TBAPUHHUIIBKHX
KOMITJIEKCIB CTAHOBUTH?

25. 31aTHICTh €NEKTPUYHOI CUCTEMH B OyAb-KHMII MOMEHT 4acy IOCTayaTH
CTIIO’KUBAaYaM EJIEKTPUIHY €HEPT1i0 HA3UBAETHCS ?



26. Ha ckinbkM KaTeropil MOAUIAIOTHCS EJIEKTPOCIOXKHUBAUl 3a HAAIMHICTIO
€JIEKTPOIIOCTAYaHHSI ?

27. 3a cioco6amMy BUKOHAHHS 1 KOHCTPYKTUBHUMU (pOpMaMu €JIeKTPOIPOBOIKU
PO3IUISAIOTHCS HA?

28. Bupobu npusHaveHi U1l eJIEKTPUYHOTO PO3IICHHS CTPYMOBEAYUYNUX YAaCTHH
3 pI3HUMH MOTEHIIIaTaM1 OJIMH B1Jl OJTHOTO HA3WBAETHCS ?

29. OcBiTNIIOBAJIbHUM TIpWiIaj, IO 3AIMCHIOE pallloOHAJbHUM TEpepo3no i
CBITJIOBOTO MOTOKY JIAMITH Ha3HUBAETHCS ?

30. Ana i3omsmii  TiMa pO3KAPIOBAHHSA BiJl 30BHINIHBOTO  CEPEIOBHUIIA
3IIACHIOETHCS 32 JOMIOMOTOI0?

31. KyroBa mmmpuHa my4yka MpoXKeKTopa, B MEXax sKOi 3a0e3MedyyeThCs 3a7aHa
OCBITJICHICTh Ha POOOYHUX IJIOLIUHAX HA3UBAETHCS?

32. Ilpu inaykuiiHoMy HarpiBaHHi, ans 30iabimieHHs EPC TepmoenemenTa ix
3’€IHYIOTh?

33. KK]I BogoHarpiBaya BU3HAYaETHCA?

34. ITHIyKTUBHUM OMIp KOTYIIKU 3aJI€KUTD B1?

35. YV enekTpogHOro HarpiBaya MNPOTOYHOTO THITY MOTYKHICTh Y CTajJoMy
pexumi?

36. Big sikux mapaMeTpiB 3aJIeKUTh KOHCTPYKTUBHE BUKOHAHHSI 1HAYKTOPIB MpHU
IHIYKIIHHOMY HarpiBaHHi TiJ1?

37. 1o sikoro crnocoOy HarpiBaHHS BITHOCUTHCS JA1€IEKTPUIHUAN HATPiB?

38. 3a sKuMHU TpHU3HAKaMU MO CMOCO0Yy BUKOPHUCTAHHS EIEKTPUYHOI €Heprii
KJIaCU(IKYIOTh €JIEKTPUYHI CUCTEMHU OTAJICHHS] B TBAPUHHUIILKUX MPUMIIICHHSX ?

39. SIxi mapameTpu HaOyBarOTh MaKCHMaJbHHX 3HAa4€Hb TNPU KOPOTKOMY
3aMHUKaHHI?

40. Sxuit 6yne 3cyB 1o (asi MiXK CTPyMOM Ta HaNPYTror NMpH BKIFOYAHHI B KOJI
3MIHHOTO CTpyMy KoHjieHcaropa C?

41. BenuunHa €NEKTPUYHUX BTpar TpaHcdhopmaTopa TpH 3MiHI  HOTO
HABAHTAKECHHS 3aJICKUTD Bi?

42. BTpaTy MOTY>KHOCTI B MarHiTOMPOBO/I ...

43. Slkmio o6MOTKHM ciabo 3aBaHTa)xkeHUX NBUTYHIB (40-50 %) mepeMkHyTH 13
(TPUKYTHHUKA» Ha <«3IpKy»?

44. Bubip Mk SBHONOJIOCHUMHU 1 HESBHOIOIIOCHUMU THUIIAMH POTOPIB
CHHXPOHHUX MAIlTMH BU3HAYAETHCA ...

45. Skimo 1HAYKIIHE HAaBaHTAXXEHHS CUHXPOHHUX T€HEPATOpIB 30UIbIIUIIOCH,
HEOOXITHO ...

46. 11[o6 yHUKHYTH HEraTUBHMX HACHIJKIB MPSIMOTO MYCKY ABUTYHA, HEOOX1IHO
MOBUIBHO MMiIBUIIYBATH HAMIPYTy HA OOMOTIII ...

47. BUKOpUCTOBYBAaTH MOHMKEHY HANpPYyry sl OOMEKEHHS IyCKOBOI'O CTPYyMY
O11bII €(hEKTUBHO ...

48. Jlo 3axucHOI amapaTypu BiTHOCATHCS ...

49. Anapatu KepyBaHHs 3a IPU3HAYCHHSIM TOJIUISIOTH HA armapaTy JJis.

50. EnexTpuyHi anaparti, 110 3aCTOCOBYIOThCS U1 KOMYTallll €IeKTPUIHUX K11
Ta MPOBEACHHS CTPYMY Ha3UBaIOTh?

10



51. Ctpym 2A, omip pesuctopa 8§ OM. YoMy IOpiBHIOE aKTHBHA IMOTYXKHICTh
KOJIa 3MIHHOTO CTpyMYy?

52. B axoMy pexuMmi IpaIfroe BUMIPIOBAILHUN TpaHCHOpMaTOp HANIPYTH?

53. Ha Oynp-sIKiil IUISHIN KOJa CTPYM HE 3MIHUTBCS MPHU IKUX 3'€THAHHSIX ?

54. SIk 3MIHUTBCS aKTUBHA MOTYXKHICTh KOJia, SKIIO JI0 KOJia 3MIHHOTO CTPYMY
MOCIJOBHO BKJIFOYUTH 1HyKII0 L?

55. Tpancdopmarop 361ib11ye Hanpyry Big 200 g0 600 B Ta mae B nepBuHHIN
oomoti 800 BuTkiB. O6uUMCHITH KOoedilieHT TpaHchopMallii Ta CKIIBKH BUTKIB
Ma€e BTOPUHHA 0OMOTKA?

56. Sxuit miHiHUN cTpyM Oyle MpU CUMETPUYHOMY HABaHTAXKEHHI, 3'€THAHOTO
TPUKYTHUKOM, 3 (pa3HUM cTpymom 10A?

57. TaxoMETpUYHUM METOI0M BHU3HAYAIOTh?

58. Illo Ha3uBalOTh MEXaHIYHOIO XapaKTEPUCTUKOIO POOOUOT MAITUHU?

59. SIki OCHOBHI HEJIOIIKH MPSIMOTO MTYCKY aCUHHXPOHHOTO JBUTYHA?

60. HaBanTaxyBaJIbHOIO JlIarpamMor0 poO04y0i MalllMHU Ha3UBAEThHCHA.

61. /Ins npuBo/ia BEHTUIISATOPIB YCTaHOBOK «Kitimat-4M» 3aCTOCOBYIOTHCS?

62. BenruunHa eNeKTpUYHUX BTpar TpaHchopmaTopa NpU 3MiHI  HOTO
HABAHTAKEHHS 3aJICKUTD Bij?

63. Brpatu noTy>KHOCTI B MarHiTOMPOBO/] ...

64. Axmo oOMOTKH ciiabo 3aBaHTaxeHUX ABUTYHIB (40-50 %) mepeMKHYTH 13
(TPUKYTHHUKA» Ha <«3IpKy»?

65. Bubip MiX SBHOIMOJIOCHUMH 1 HESBHOIOIIOCHUMHU THIIAMH POTOPIB
CHHXPOHHUX MAIlTUH BU3HAYAETHCA ...

66. SIkmo iHAyKIiiiHe HAaBAaHTAXKEHHS CHHXPOHHUX T€HEPATOPiB 30UTBIINIOCS,
HEOOXITHO ...

67. lllo6 yHUKHYTH HETaTUBHUX HACIHIJKIB MPSIMOTO MMyCKYy JABUTYHA, HEOOXiTHO
MOBUJIBHO MMiIBUIIYBATH HAMIPYTy Ha OOMOTIII ...

68. BukopucToByBaTH MOHMKEHY HANPYTY Il OOMEKEHHS IMyCKOBOTO CTPYyMY
O11b11I €(HEKTUBHO ...

69. /1o 3axucHoOi amapaTypu BiIHOCATHCS ...

70. Amapatu KepyBaHHS 3a MPU3HAYCHHSIM TOJIIJISIOTh HA arapaT JJis?

71. JIns quctaniiitHoro abo aBTOMaTHYHOTO KEPYBaHHSI BAKOPUCTOBYIOTH?

72. TermoBuM PO3UIIIIIOBAY aBTOMATHYHOTO BHMHKaya NpPU3HAYCHUN IS
3aXUCTy €EKTPUYHUX KIJT BiT?

73. 1o o3nauae mudpoBe MO3HAUEHHS B MapKyBaHHI TPoBoAy A25?

74. flka 13 BENWYMH IUIONI TIOMEPEYHOTO IMepepidy KW HE BXOAUTH MO
CTaHIapTHUX 3HAYCHB?

75. Slxke mpusHaueHHs TpaHCc(hopMaTopHOTO Macia?

76. Ilpuctpiii mpu3HaYeHUI AJIs1 iepenayl 1 po3noalIy €IeKTPUYHOI eHeprii 1Mo
MPOBOJIaX, PO3TAIIOBAHMX HAa BIAKPUTOMY TOBITPI 1 MPUKPITUICHI 32 JOTIOMOTOIO
130JIITOPIB 1 apMaTypH JI0 ONOpP a00 KPOHIITEHHIB HA3UBAETHCA ?

77. 3a3eMyIeHHS, SK€ BUKOHYETbCS Ha KIHIEBUX OIOpax JiHII 1 omopax 3
BIJIraJTy>KEHHSIMU 10 BBO/IB B Oy/11BJII HA3UBA€ETHCA?

78. SIxuil BIICOTOK OCBITJICHOCTI TIOBUHHO 3a0€3Ie4yBaTy YeproBe OCBITICHHS
T10 BIJTHOIIIEHHIO JI0 OCHOBHOTO (p06040r0)?
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79. Ha Bumamoxk HeCTaHOApTHOI CHUTyallii, SKUA BUJ OCBITJIICHHA IIOBHHEH
3a0€3Me4YUTH OCBITIIEHICTh?

80. EnextpuyHe 3'€eqHaHHS MpPEIMETy 3 IMPOBIIHOIO MaTepialy 13 3eMIICIO
HAa3UBAETHCS?

81. fke OykBeHe MO3HAYEHHS MAIOTh MPOBIIHUKHU 3aXUCHOTO 3a3€MJICHHS ?

82. SlkuM mnpuIagoM TEPEeBIPSIOTh CTaH 130JISAIii OOMOTOK €JIEeKTPHYHOI
MalIuHu?

83.3a KO0 BEIMYMHOIO OIUHIOIOTh EKOHOMIYHICTh JIKEPENT ONTHYHOTO
BUIIPOMIHIOBaHHS?

84. SIxi mpunamu 3acTOCOBYIOTH JJISi BUMIPIOBAHHS OCBITJICHOCTI Ha poOOUiif
MOBEPXHi?

85. B skuX OMMHHUIISIX BUMIPIOETHCS OCBITICHICTH?

86. B Akux OIMHUIIAX BUMIPIOETHCS CBITIOBHM MOTIK?

87. Jlo sixoro crioco0y HarpiBaHHS BIIHOCHUTHCS €JICKTPOJIHUIN HArpiB?

88. ki mamMmu 3aCTOCOBYIOTHCA JJIs1 YABTPadh10JI€TOBOIO OIPOMIHEHHS TBApUH?

89. fAka dyHkIris ctapTepa B €IEKTPUYHUX cXemax?

90. B sikoMy pekuMi MpaIfoe BUMIpIOBaIbHUN TpaHCHOPMATOpP CTPyMY?

91. V BuMIiproBaIlbHUX MEXaHI3MaX MAarHiTOEJIEKTPUYHOI CUCTEMH O00epTOBUM
MOMEHT, 1110 JII€ Ha PyXOMY YaCTHUHY, BUHUKAE ...

92. Bxutouatu f1Ba TpaHcopmaTopa mapasnesnbHoO, K0 Y HUX 32 TaCOPTHUMU
JAHUMU HaIlpyrd KOPOTKOro 3amMmukaHHs Oyayth 8% 1 10%, BianoBiagHO?

93. lllo6 xoediIieHT MOTY>KHOCTI ACHHXPOHHUX JBHUTYHIB y HOPMAJILHOMY
pexxuMi OyB BUCOKHUM, BETMUMHA KOB3aHHS TOBUHHA OYTH ...

94. SIxmo Tpuda3Huii aCHHXPOHHUHN JBHUTYH TIiJ] Yac poOOTH Mepeiie B PeKUM
oHO(a3HOrO ...

95. binbin edeKTHBHE BUKOPUCTAHHS CHHXPOHHHMX JBUTYHIB BiOYyBa€ThCs 3a
YMOB, SIKILIO BOHH ...

96. IIpsamuii myck, BAKOPUCTAHHS SIKOTO MaKCUMAaJbHO 3amo0ira€ BUHUKHEHHIO
MO>KJIMBOCTI MaTepiaibHUX 30UTKIB, JOMYCTUMHUM TUIBKU JJIsl €JEKTPOJIBUTYHIB 3
MOTYXHICTIO HE OLJIBIIIE ...

97. Ilyck Ha X0JIOCTOMY XOJly HE MPUJATHUHN JJIS TBUTYHIB ...

98. lo 0€3KOHTAaKTHUX €JIEMEHTIB aBTOMATHUYHOTO KEpyBaHHS
CJIEKTPOIIPUBOAMH BITHOCSTHCS ?

99. 3axMCHO-BUMHKAJIbHI TPUCTPOI MPU3HAYCHI JIJIS 3aXHUCTY?

100. EnekTpuuHi  amapatv, 110 3aCTOCOBYIOTbCS I KOMYyTaii
€JIEKTPUYHHUX KU Ta MIPOBEJCHHS CTPYMY Ha3UBaOTh?

101. SAxi napameTpu HaOyBalOTh MAaKCUMaJIbHUX 3HAYEHb MPU KOPOTKOMY
3aMHUKaHH1?

102. Axuii 6yae 3cyB 1o a3l MK CTPYMOM Ta HANpyrow MpU BKIOYaHHI
B KOJI1 3MIHHOTO CTpyMy KoHaeHcartopa C?

108. SAx 3MIHUTBCA CTPYM KOjla, SKIIO B KOJIO 3MIHHOTO CTPpyMy 3

MOCJIIOBHUM 3'€THAHHSM KOTYIIKM Ta PE3UCTOpPa BKIIOYUTH IOCIHIIOBHO
pesucrop?

104. 3 sKOro wmarepially BHUTOTOBJSIFOTHCS IIAM ATHUKH, B  SKHUX
o0epTaroTbcs KepHU?
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105. Hanpyra ninsuaku xona gopisaioe 12 B, a Omip 6 Owm, TO sxuit cTpym
Koja?

106. PorameTtp — 11e?

107. 3HalaITh KoedimieHT TpaHchopmallii, SKI0 B MEPBUHHIA OOMOTII
MicTuThCs 40 BUTKIB ApoTy, y BTopuHHii — 1007

108. TpuBanuii pexxuM poOOTH €JIEKTPOJIBUTYHA ...

109. Y cxemax aBTOMAaTHYHOTO KEpPYBaHHs EJICKTPONPUBOIAMU IS

3a0e3MeyYeHHs 3a7aHoi MOCHIIJOBHOCTI BMHUKaHHS a00 OJHOYACHICTH BMHKAHHS 1
BUMUKAHHS KUIBKOX JIBUTYHIB, 3alO0iraHHA MHMOBUIBHOMY IIYCKY JIBUTYHIB
3aCTOCOBYIOTH?

110. Ha mo BuTpauyaeTbcs peakTHBHA €HEPris, IO MiJBOAUTHCA [0
€JIEKTPOJBUTYHA?

111. SIKi ABUTYHU 3aCTOCOBYIOTH JIJISl PUBOJA MOAPIOHIOBAaYiB KOPMIB?

112. Bxmrouatn nBa TpaHcopmaTtopa mapaielbHO, SKIO0 Yy HUX 3a
NAaCMOPTHUMM JIaHMMHM Hampyrd KOPOTKOro 3aMukaHHs Oynyte 8% 1 10%,
BIJIIIOB1IHO?

113. [IIo6  koedillieHT MOTYKHOCTI  aCMHXPOHHUX  JIBUTYHIB Yy
HOpMaJbHOMY peXHMi OyB BUCOKHM, BETMUMHA KOB3aHHSI IOBUHHA OYTH ...

114. Axmo TpudazHuil aCHHXPOHHUN NBUTYH 1]l 4ac poOOTH Tepeiie B
pexuM o1HO(hA3HOTO ...

115. binbmr  epexTBHE  BHUKOPUCTAHHS  CUHXPOHHUX  JBUTYHIB
B1JI0YBAETHCS 32 YMOB, SIKILO BOHH ...

116. [IpsMuii mycK, BHUKOPUCTAHHA SIKOTO MAaKCHUMaJbHO 3amno0irae

BUHUKHEHHIO MOXJIMBOCTI MAaTeplaJbHUX 30MTKIB, JOMYCTUMHHA TIIBKH IS
€JIEKTPOJBUTYHIB 3 MOTYKHICTIO HE OLIIBLIE ...

117. [Tyck Ha X0J0CTOMY XOAY HE IPUAATHUM JJIs1 ABUTYHIB ...

118. Jlo  OEe3KOHTaKTHUX  E€JIEMEHTIB  aBTOMAaTUYHOTO  KEpYBaHHS
CJIEKTPOIIPUBOAMH BITHOCSTHCS ?

1109. 3aXHUCHO-BUMUKAIBHI MPUCTPOI MPU3HAUECHI JIJIST 3aXUCTY?

120. EnexTpuuni  amapatu, 10 3aCTOCOBYIOTbCS IS KOMYyTaIlii
SJICKTPUYHUX KIJI Ta MPOBEJICHHS CTPYMY Ha3UBAIOTh?

121. JInst 3aXUCTy €NeKTPOABUTYHIB 1 TPOBOJOK JO HHUX BiJl CTPYMIB
KOPOTKOT'O 3aMUKaHH$ 3aCTOCOBYIOTh?

122. EnextpruuHnii amapar, SsKWii aBTOMATUYHO BUMHUKAE EJIEKTPUYHE KOJIO

32 HCHOPMaJIbHUX PEKHUMIB HOTO pOOOTH Ha3UBAETHCS?
123. Sk posmudpoByeThes abpesiaTypa CIIT?

124. YuM CynpOBOIKYETHCS CIPALFOBAHHS PO3PSAIHUKA?

125. Ha ckiibku KJIaciB THYYKOCTI AUISTBCS aJIOMIHIEBI 1 MIiJHI >KUAJIU
IIPOBO/IIB B 3aJIEKHOCTI BiJl YMOB MPOKJIAIKU?

126. Jly1s yoro ¢y uTh OpOHS MpH eKCIuTyaTalii kKademato?

127. [Io o3nauae OykBa A Ha MOYAaTKy MapKipyBaHHS KaOemro?

128. Komriekc aBTOMAaTUYHUX MPUCTPOIB, IO CKIIAIAIOTHCSA 3 MPUCTPOIB

aBTOMATUYHOTO KEPYBaHHS 1 MPUCTPOIB aBTOMATHYHOTO PETYJIFOBAHHS 11€?
129. SAx po3mmdpoByeThes abpesiatypa [TAIIB?
130. IIlo Take KPY?
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131. Konu BuHHKae HeOOX1AHICTD y (pa3yBaHHI €NEKTPUYHUX JIAHIIOT1B?
132. Ak posmmdpoByerbes JJIEC?

133. YumMm 3a1HCHIOETRCS cTabmi3al1lis JyrOBOrO PO3PsIAY B Ta30po3psaHii
nammi?
134. SxkumMu  MeToIaMHM  PO3PaxOBYETHCS  CJEKTPUYHE  OCBITJICHHS

JOTIOMDKHUX TIPUMIIICHh KOPIBHUKIB, CBHHApPHHUKIB, NTAlIHUKIB Ta 1HIIMX
Oy/iBeNb?

135. Jlxepena IY BUNpOMIHIOBAaHHS 32  CIEKTPAIbHUM  CKJIAJ0M
MMOAUISIFOTHCS HA?

136. Jle  3miliCHIOETbCA ~ HArpiBaHHsA  MaTepialy  MarHeTPOHHUMHU
reHeparopamu?

137. Jlo TOBEpXOHB, IO MAIOTh PO3CISTHE BITOUTTSI, BIAHOCATHCS ?

138. SAxwuii 3 HaBeJICHUX THUITIB JIAMI Hale(EKTUBHIIIMKI JIJIs1 30BHIIIHBOTO
OCBITJICHHS?

139. BunpomiHioBaHHS, AKOI 30HM Ma€ aHTUPAXITHY Jil0 1 3JaTHE
nepeTBoproBaTu npositamid /[ y Bitamin [1?

140. Ctpym 2A, omip pesuctopa 8 Owm. Yomy JOpiBHIOE aKTUBHA
MOTYXKHICTB KOJIa 3MIHHOTO CTPyMYy?

141. B sxomy pexumi pairoe BUMIPIOBAIBHUM TpaHchopmMaTop HAIPyTru?

142. 3a rapsyoi  OOKAaTKM  JBUTYHAa  BHYTPIIIHBOTO  3TOPSIHHS
€JIEKTPOJIBUTYH TIPAITIOE B?

143. Ao n§pu  OpOBENEHHI JOCHIAY KOPOTKOTO 3aMHUKaHHS Y
TpaHchopMaTopl BTpaTH BUSBWINCH OUIBIIMMHU 32 JOMYCTUMI, 1€ CBIAYHUTH IO ...

144, ACHHXPOHHI JIBUTYHH 13 3aBUIIEHOIO TIOTY>KHICTIO OOMPAIOTHCH ...

145. [Iyck acMHXpOHHMX [BHUTYHIB 3 MEPEMHKaHHSIM OOMOTOK 13

TPUKYTHUKA Ha 3ipKy e(QeKTMBHMM Yy pas3l, SKIIO MOCTIMHO MIIKIIOYEHE
HABAHTAKECHHS HE MIEPEBULIYE ...

146. YHUKHYTH €KOHOMIYHMX 30MTKIB 1 HEOE3MeYyHUuX CHUTyalliil mnpu
3aIyCKYy CHHXPOHHUX JIBUTYHIB MOKJIUBO, SIKIIIO OOMOTKY 30Y/IKEHHS ...

147. [Ipu peocTaTHOMY MYCKY JABUTYHA ...

148. JI1st oOOMeKeHHsI BEJIMYMHU MTyCKOBOTO CTPYMY HEOOXITHO IMyCKOBHI
peocTar BKJIOYaTH B OOMOTKY ...

149. Armapatr, SKHM 3IIHCHIOE KOMYTAIlll0 EJIEKTPUYHHX KT 0e3
TIepEeMIIICHHS 1 pyHHYBaHHS HOTO JACTaJIeld Ha3UBAIOTh?

150. Bbpons xabento cnyrye aisi?
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Hopmmu i kpuTepii oniHOBaHHS BiANOBiAeH HA BCTYIIHOMY
BUIIPOOYBaHHI

OuiHroBaHHS 3HaHb BCTYIHHUKIB 3I1MCHIOETBCS 3a IIKayiow Big 0 10
200 6aimiB. Jlo ydacTi B KOHKYpPC1 JIOMYCKAIOThCS BCTYIHHUKH, SKI HA BCTYITHOMY
BUNpoOyBaHHi oTpuMainu He Hux4e 100 GaniB. Ex3amenariiiine 3aB1aHHs MiCTUTh
50 muTaHb, MO OXOIUIIOIOTH BCl TE€MH, HaBEICHI B TEMAaTHMYHOMY 3MICTI JaHOT
nporpamu. KoxHe TecToBe mMHUTaHHS OIIHIOETBCS y 4 Oamm. TakuM dYUHOM,
npaBUIbHA BIAMOB1b HA 50 3anuTaHb OiHIOETHCS Y 200 OaiB.

Jlnst mpoBeieHHsT ()axOBOTO BCTYITHOTO BUIIPOOYBAHHS BCTAaHOBIIOIOTHCS
TaKi HOPMH Yacy (B aCTPOHOMIYHMX TOJIMHAX, HE OUIbIIIE): TeCTyBaHHS — 2 TOJIUHHU.

Habpani 6anu BKITIOYAIOTHCS 0 3araJIbHOTO PEUTHHTY BCTYITHHUKA.
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