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[MTPOI'PAMA J1J14 BCTYITHUKIB
Ha 37100yTTs OCBITHBOTO piBHA "Macicmp"
cnerianbHicTh G4.03 EneproBupoonunTeo (Bia-HOBIIIOBaHI Kepesia eHEPTii Ta TIpOeHEePreTHKa)
HABYAJIbHO-HAYKOBHH IHCTUTYT (Pi3UKO-TEXHIYHUX Ta KOMI IOTEPHHUX HAYK.
Kadenpa enexkTpoHiku i eHEPreTHKU

Knacudikamiss marepianiB. Buaum Ximiudoro 3B'si3ky. OcoOmuBocTi OyJTOBHM TBEPAMX TiJl.
EnemenTn 30HHOT Teopii TBephoro Tiiia. BiacHi ¥ JAOMIIIKOBI HammiBIpOBiAHWKHU. TemmepaTypHa
3aJIeKHICTh KOHIIGHTpAIlli HOCIIB 3apsay. MexaHi3Mu poO3CitOBaHHS M PyXJMBICTh HOCIIB 3apsy B
HamiBOpoBiiHUKax. TemmepaTypHa 3ajie)KHICTh NHUTOMOI  MPOBIAHOCTI  HAMiBIPOBIIHUKIB.
TepmoenexkTpuuHi siBUIA ¥ edekT Xoiia B HaMIBOPOBIIHUKAX. EJNEKTPOHHO-IIPKOBUN TEpeXi.
JIBOXEIEKTPOAHI THPUCTOPH (IUHUCTOPH). 3arayibHi BioMocTi mpo MarHetm3Mm. Kacudikarris
pPEUOBMH 3a MarHiTHUMHU BiactuBocTsiMH. [Ipuponma depomarnitHoro crany. Ilpomecu npu
HaMmarHiyyBaHHi (epoMarHeTukiB. BImMB TemmepaTypu Ha MarHiTHI BJIaCTUBOCTI MarHeTHKIiB.
Oco0nuBocTi (hepuMarHeTHKiB.

['omoreHHi Ta reTeporeHHi cuctemu. Jliarpama cTaHy TBOXKOMIIOHEHTHOI CUCTEMH TIPH YMOBI
YTBOPEHHSI HEMEPEPBHUX TBEPIAMX PO3YHMHIB. YMOBH OYHCTKM PEYOBHH KPHCTANTI3AII€lo.
PiBHOBakHUH 1 edekTuBHUI KoedilieHT po3moainy i iX 3B’sS30K. BrumB pisHHX (axkTopiB Ha
e(eKTUBHICTh OYHCTKM PEUYOBMHHM 30HHOI TNepekpuctamizamiero. Kiacudikamis meTomiB
BUpOIIYBaHHA KpuctaiiB. Merogu Yoxpanbcbkoro, bpimkmena. CopOmiiiHi MeTOau OYHCTKH
pedoBuH. [IpuHiun i0HHOTO 0OMIHY B OJiep>KaHH1 YMCTUX pedoBHH. OepKaHHS J1€10HI30BaHOT BOAU
1 1 BAKOpHCTaHHSI.

@i3uyHi mpolecu B MPOBIAHMKAX Ta iX BracTUBOCTi. OCHOBHI BJIACTUBOCTI Ta 3aCTOCYBaHHS
METaJIiB BUCOKOI €JEKTPOIPOBIIHOCTI Ta CIIaBiB BHCOKOTO OMOpPY B eleKTpoTexHini. HaamposimHi
MaTepiajay, MeTalleBl CIUIaBM Ta TYrolJIaBKi MeTald B eJeKTpOoTexHimi. HamiBmpoBiIHUKOBI
MaTepiajd, iX OCHOBHI BJIACTUBOCTI Ta 3acCTOCYBaHHsSI B €JIEKTpOTexHill. Di3uyHi NOpolecH B
JlieNleKTpUKax Ta iX BIACTUBOCTI. bynoBa, BIacTUBOCTI Ta 3aCTOCYBaHHS OPraHIYHMX (MIOJIMEPHUX)
Ta HEOPTraHIYHUX [IeJeKTPUYHUX MaTepiajiB B eleKTpoTexHimi. PI3MyHi NpOIEecH B MarHiTHUX
Mmarepianax Ta ix BiracTUBOCTi. OCHOBHI BIIACTMBOCTI Ta 3acTOCYBAaHHS MAarHiTOM SKMX Ta
MarHiTOTBEpJMX  MarHiTHUX MarepianiB. BynoBa, BIIacTUBOCTI Ta 3acTOCyBaHHS (EpUTIB B
€JIEeKTPOTEXHIII.

Tunu enekTponpoBiAHOCTI 1 OCHOBHI BIACTHUBOCTI HAaMIBIPOBIAHMKIB. HamiBIpoBiIHUKOBI
niogu. bimonsphi tpansucropu. IlomboBi Tpansucropu. Tupucropu. Crabimizaropu Hampyru Tta
AQHAJIOTOBI €JEKTPOHHI NpucTpoi. Bumpsmisui. EnekTpoHHi migcuiioBadi Ha TpPaH3UCTOpPAX.
@inpTpyrodi Ta cTabuTi3yr04i NpUCTPOi. IMIyIbCHI MepeTBOproBayi NOCTIIHOI Ta 3MIHHOT HAIIPYTH.
ABTOHOMHI 1HBEPTOPH 1 IEPETBOPIOBAY1 YACTOTH IMIYJIbCHI IPUCTPOI.

CriekTp ONTHYHOTO BHUIPOMiHIOBaHHSA. OnTuyHiI KOHCTaHTU. OnTH4HI KoedimieHTH. 3aKoH
byrepa-Jlam6epra. Jlienexktpuude BigOuBaHHs cBiTaa. OCHOBHI THNM TOTJMHAHHS CBITJIA
PEYOBMHOIO HAIIBIIPOBIJHMKA.. BilacHe moriauHaHHS CBiTia y HamiBIpoBigHHKax. Kpaii BiacHoro
MOTJIMHAHHS. THUIMK ONTUYHUX TEPEXOJiB EJIEKTPOHIB 13 BAJICHTHOI 30HU Yy 30HY IPOBITHOCTI.
[TpsMO30HHI Ta HEMPSMO30HHI HAMIBNPOBIAHUKU. Bu3HaueHHs MIMPUHM 3a00pOHEHOI 30HU
HaNIBIIPOBIIHUKA 31 CHEKTPaJbHOI 3alieXHOCTI KoedimieHnta mnornuHaHHSA. Edekt bypureiina-
Mocca. Ilpasuno Yp6axa. PiBHOBakHi Ta HepiBHOBakKHi HOCIi 3apsiay y HAMiBIPOBiIHUKAaX. IX
po3moail mo eHepreTmyHux craHax. KsaszipiBHi ®epmi. BuytpimHiii doTtoedekr. [HTEHCUBHICTD
ONTUYHOI reHepallii HepiBHOBAXXHUX HOCIB 3apsay, ii ¢izuuHuii 3MicT. HYac KHUTTS HEpIBHOBAXKHUX
HOCIiB 3apsiay, OCHOBHI BEJMYMHHU Ta CITIBBITHOIICHHS, 110 BH3HAYAIOTh MOTO BEIMYMHY. SIBHIIIE
¢doronpoBinHOCTI. 3ajeKHICTh 1 BeNWYMHM BiA yacy Aii cBiTia. CrarioHapHa (OTONPOBITHICTS.
Penaxcaris poronposigHocTi. OCHOBHI TUIIM peKOMOIHALIMHUX MPOLECIB y HAMIBIPOBIIHUKAX, 1X
XapakTepHi ocobnuBocTi. [HTeHCHBHICTD pexomOiHanii, 11 ¢izuunmii 3mict. IlpuzHauenns, Oynosa,
MPUHIUMIT PpOOOTH Ta MPAKTHYHE BUKOPUCTAHHS COHSYHUX eneMeHTiB. Jpeid 1 audysis BIIbHUX
HOCIiB 3apsiy y HamiBrnpoBigHUKax. Di3uyHi nporecu B 00JacTi KOHTAKTy MeTal-HaliBIPOBiIHUK.



SBume TepmoenekTpoHHoi eMicii. TepMoamHamiuHa poOOTa BUXOAY €JIEKTPOHA 3 TBEPIOTO Tija.
YMoBH (GopMyBaHHS 3allipHOTO Ta aHTH3amipHOro mapy. EHepreTuuHa giarpama BHIPSMIISIOYOTO
KOHTaKTy METaJI-HAIMBIPOBIAHUK B CTaHI TEPMOJMHAMIYHOI pPIBHOBAard Ta TpH IIiJ €IHAHHI
NOCTIMHOI 30BHIIHBOT Hanpyry. ToBuwHa mapy HIoTTki, ii 3a7eXHICTh Bl KOHIEHTpaii JIeryro4ol
JOMIIIKK Ta TMOJIIPHOCTI 1 BEJIUYMHHU 30BHINIHBOT Hampyrd. Bonbr-ammepHa XapakTepUCTHKA
TOHKOTO Ta ToBcroro Oap’epiB LHortki. Kmacudikamis HamiBOpOBIAHUKOBUX P-N-TIEPEXOiB.
[TpyuyriHM BUHUKHEHHS BOYOBAHOTO €JIEKTPUYHOTIO IO B 00JIaCTI KOHTAKTY HAMIBIIPOBITHUKIB N- 1
p-Tumy npoBigHOCTI. KOHTaKTHA PI3HUIA MOTEHITIANIB, 11 3aJIKHICTh BiJi KOHIIEHTPAIIl JIETYIOUNX
JOMIIIIOK ~Ta IIUPUHU  3a00pOHEHOI 30HWM  HamiBOpoBinHWKA. EHepretmuna  miarpama
HAIMIBIPOBIIHUKOBOTO P—N-TIEpPEeX0Ay B CTaHi TEPMOIAMHAMIYHOI PIBHOBAarW Ta HpPU i €IHAHHI
MOCTINHOT 30BHINIHKOI Hampyru. ToBImMHA Pi3KOro P—N-mepexoiy, ii 3ajeXHICTh BiJ] 30BHIIIHHOTO
3MIIIEHHS Ta KOHIEHTpamlii JIErylouux IOMIMIOK. BosbT-ammepHa XapakTepucTUKa TOHKOTO P-N-
nepexony (aHamITUYHWUNA BUpa3 Ta rpadiuHe 3o00paxkeHHs). OCHOBHI pPEKHMH pPOOOTH
HAIMIBIPOBITHUKOBOTO (POTOMEPETBOPIOBaYa (PEKUM KOPOTKOTO 3aMHUKAHHS, XOJOCTOTO XOIy Ta
MaKCUMalbHOI MOTYyXHOCTi). 30ip (oTo30ymkenux HocliB 3apany. BAX ocBiTioBaHOrO
doronepeTBoprOBava (aHATITHYHUI BUpa3 Ta rpadidne 300paxeHHs). MeTouka BU3HAYCHHS HOTO
OCHOBHHX IapaMeTpiB 3 eKclepuMeHTalbHO oTpuMaHnx BAX. EkBiBaJieHTHa cxema ieajbHOro
doroneperBoproBava. Criexktp BurnpominoBaHHS Conisg. KoedimieHT kopucHOi Aii COHSIYHOTO
eneMenTa. MOro 3aiexHicTh Bix IIUPUHU 3a00pOHEHOT 30HM HAMmBOPOBiAHKMKA. [locmimoBHMIA 1
ITyHTYIOYMH OMOPU HATiBHPOBITHUKOBOTO (HOTOMEPETBOPIOBAYA. IX BINIMB HA HOTO OCHOBHI
napameTpH (CTpyM KOPOTKOTO 3aMUKaHHSI, HAIIPYTy X0JIOCTOTr0 X0y, ¢akrop 3anoBHeHHS BAX).

OcHoBHI KpuTepii BiOOpPY HAMIBIPOBIIHUKOBUX MaTepialiB 3a BIACTUBOCTSAMHU JUIS
BUTOTOBJICHHS COHSYHMX eneMeHTiB. CKiIagoBl MOCIIZOBHOTO 1 IIYHTYIOUOTO  OMNOPIB
¢doromeperBoproBaya. BUTOTOBIEHHS (OTONEPETBOPIOBAYIB HA OCHOBI P-N-TIEPEXOy METOA0M
BUCOKOTeMIIepaTypHoi nudy3ii momimok. Kpurepii BuOOpy HamiBIpOBIIHUKOBUX MaTepialiB Ajs
reTeponepexodiB i BECOKOS(PEKTHBHI KOHCTPYKIIIT COHSIYHMX €JIEMEHTIB Ha OCHOBI T€TEPOCTPYKTYP.
3acTocyBaHHS IJTIBOK MPO30pUX MPOBITHUX OKCHIIB (SnOy, ITO) y cCOHAYHMX eleMeHTax 1 criocoOu
ix BuroroBieHHs. (Di3WYHI BJIACTUBOCTI Ta CIOCOOM BUTOTOBJICHHS TOHKHMX IUTIBOK JJIsi (POTO-
AaKTUBHOI'O IIapy TOHKOIUTIBKOBUX COHSYHHMX ejeMeHTiB. CrocoOu KOHTpPOJIIO EIeKTPUYHUX 1
TEOMETPUYHUX TapaMeTpiB TOHKUX TUTIBOK I COHSYHUX eleMeHTIB. OcoOJMBOCTI OCHOBHUX
KOHCTPYKLIN TOHKOIUTIBKOBUX COHSYHMX €JEMEHTIB. 3aCTOCYBaHHS MeETaliB IPU BHUIOTOBIICHHI
COHsiuHUX eneMeHTiB. KoHogirypamiss (QpoHTanbHOI KOHTAaKTHOI CITKM (DOTONEPETBOPIOBAYIB.
OCHOBHI KOHCTPYKIIil COHIYHMX €JIEMEHTIB Ha OCHOBI KOHTAaKTy MeTaJ-HamiBNpoBiIHUK. OCHOBHI
npaBwia 3’€lHaHHS COHAYHUX €JEeMEHTIB y OaTapero. Po3paxyHOK eNeKTpUYHHX NapaMeTpiB
COHSIYUHUX MOJYIIB. 3aCTOCYBaHHS IIYHTYIOUUX 1 OJOKYIOUMX MIOMIB JAJS MiABUIICHHS HAJIHHOCTI
poOoTu coHsuHMX Oarapeil. OnTuManbHa OpIEHTALls COHSYHUX OaTapell B HA3eMHHX YMOBax
3aJIeKHO BiJl TreorpadiyHOro po3TalllyBaHHA Ta IMOPU POKY. BIUIMB 4acTKOBOro 3aTiHEHHS Ta
MiBUIIEHHS TEMIIEpaTypd Ha EJNEKTPUYHI MapaMeTpu COHsSYHHMX Oartapeil. KoHTpois OCHOBHHX
napamMeTpiB  COHSYHUX €JeMEeHTIB 1 Oarapeil. Meroau BHMIPIOBaHHS  BOJIBT-aMIEPHHUX
XapaKTepUCTUK COHSYHUX €JIEMEHTIB. Bu3HaueHHs 3BOPOTHOrO CTpyMy HacHUYeHHS Ta KoedilieHTa
HE1/1eabHOCTI BOJIBT-aMIIEPHOT XapaKTePUCTUKU (OTOMEepeTBOpIOBayiB. Bu3HaueHHs mapamerpiB
eJIEKTPUYHHUX MEPEeXO0/iB 13 JOCTIIKEeHb BOJIbT-(hapanHux XapakTepucTtuk. CrocoOu TOCTIIKEHHS
NEepexXiTHOr0 OMOpYy KOHTAKTIB COHAYHOro eneMeHta. OIliHKa BTpaT BHXIAHOT MOTYXHOCTI
¢doTonepeTBOpIOBaviB NMPHU BIAXWICHHI €IEKTPUYHHUX MapaMeTpiB HaIliBIPOBIAHUKOBUX MarepiaiiB
BiJl ONTUMAaJIbHUX 3HaYeHb. [IpOCBITIIIOIOU] TOKPUTTS COHSYHUX €JIEMEHTIB.

EnextponHuii moTeHmian XIMIYHHUX JDKepesl CcTpyMy. lanbBaHIUHI €IeMEHTH >KHUBJICHHS Ha
OCHOBI JIiTi€BOro enexTpoaa. JIiTii-ioHHI aKyMyJIsSTOpPH, OCHOBHI KOHCTPYKWIi 1 MpUHOUN iX nii.
['epMeTHuHi JIy’)KHI aKyMyJISTOpPH, OCHOBHI KOHCTPyKUIi 1 mpuHuun nii. BygoBa 1 OCHOBHI
€JIEKTPOXIMIUHI TPOLECH Yy CBHUHIEBO-KMCIOTHUX aKyMyJisTopax. bartapei repmeTHuyHHX
aKyMyJsITopiB. EKcIiTyararist okepest CTpyMy pi3HUX €JIEKTPOXIMIYHMX CHCTeM. JliarHOCTHKa CTaHy
XIMIYHUX JKepen CcTpyMy. AHami3 1 OCOONMBOCTI 3aCTOCYBaHHS COHSYHUX Oartapeill uis
TpaHCOpTHUX 3aco0iB. CyMmiCHE BHKOPHCTaHHS COHAYHUX 1 aKyMyJIATOPHUX OaTtape y



KOHCTPYKIIIAX enekTpomMoOiiB. COHSYHI 1 BITPOBI €IEKTPOCTAHIli [Jis BIAHOBJICHHS 3apsiay
BTOPUHHHUX JUKEPEIT )KUBJICHHS B €JIEKTPOMOOISX.

OCHOBHI TepMiHHM Ta iX BH3HA4YCHHsA. METpOJIOTisS Ta JEp)KaBHUH XapakTep METPOJIOTriuHOL
nistbHOCTI. OOUHUIN BHMIPIOBaHb 1 JIECATKOBI KpaTHI Ta dYacTKoBi Bin omuHumb SI. Mipu,
BUMIPIOBaJIbHI MIEPETBOPIOBAYI 1 €JIEKTPOMEXaHIYHI MpuiIaan (YMOBHE MO3HAYCHHS Ta MPUHIIMI Mi1).
EnexTpoHHi aHamoroBi mpuiiafv: BOJIBTMETPU MOCTIHHOTO CTPYMY, BOJBTMETPH 3MIHHOTO CTPyMY,
YHiBepCaJIbHI BOJIBTMETPU. MeToau BUMIpIOBaHb (METOJ BOJBTMETpa-aMIEpPMETPa, METOJ MOCTA).
MeTonuka CTaTUCTUYHOI OOpOOKH pe3yibTaTiB CHOCTEPEKEHb MPU BHUMIPIOBaHHI (a0COMIOTHA Ta
BiJIHOCHA TTOXUOKH). JIOBXKMHA MOIIKY IIKAIH, IMOUIKA IIKaIK 3aco0y BUMIPIOBaHb, I[iHA TOIIIKH
MIKany, To3Ha4yka mmkanu. [lpuanunu ta Meronu cranmaprtusanii. Ksamimerpis. Tepmomerpu
po3muperds. CKiIsHI piguHHI TepMOMETpU. MaHOMETpUYHI TEPMOMETPHU. TepMOCICKTPHUYHI
tepmometpu. Tepmomerpu omopy. [lipomerpu. Metoau it 3aco0u BUMIpPIOBAaHHS TUCKY Ta Pi3HUII
THUCKIB, BUTpAT 1 piBHA. BUMiproBaHHS BOJIOTOCTI.

Pexxumu poOOTH €IEKTPUYHOTO JIAHIIOra TMOCTIHHOTO cTpymy. ['padiunuii MeTon aHamizy
HEJIIHIMHUX eJIEKTPUYHMX JIAHIIOTIB MTOCTIHHOrO CTpyMy. MUTTEBE, MaKCUMaJbHE, CEPEIHE Ta Jit0ue
3HAYeHHS 3MIHHOTO CHHYCOIaJbHOTrO CTpyMy. ENEKTpHYHMIA JAHIIOr 3MIHHOTO CHHYCOIZalbHOTO
CTPyMY 3 IIOCIIJIOBHO 3’€JHAHMMU aKTUBHHM Ta 1HIYKTMBHUM onopamu. 3akoH Oma. XBUJIbOBI Ta
BEKTOpHI jgiarpamu. Po0oTa elIeKTpUYHOro JIaHIfora 3MIHHOTO CTPyMYy TIpH PE30HAHCI HArpyr.
BekropHi Ta XBUJIbOBI JliarpamMu. Pe3oHaHC CTpyMiB y €NEeKTPUYHOMY JIAHLIOTY 3MIHHOTO CTPyMY.
YMoBa pezoHancy. Pe3onancHa gactora. KoedimieHT moTy)HOCTI enekTpudHoro naHimora. Hlnsaxu
foro mifBuiLeHHs. Pe3oHaHC Hampyr B €JIEKTPUYHOMY JIAHLIOTY 3MIHHOTO cTpymy. BekTopHi Ta
XBWIBOBI Aiarpamu. TpudasHi eIeKTpudHi JaHIIOTH 3MIHHOTO CHHYCOITaIbHOTO CTPyMY. 3’ € JHAHHS
3ipkoi 1 TpukyTHukoM. JliHiiiHI Ta ¢da3Hi Hapyru i1 cTtpymu. BekTopHi miarpamu. AHamniz poboTu
CUMETPHYHHX 1 HECUMETpUYHUX Tpu(azHux cucreM. IloTyxkHicTh Tpudaznoro nanirora. [lepexinni
IpOLeCH Yy €NEeKTPUYHUX JIAHIorax. 3akoHW komytauii. KimacuuHuili meron aHamisy nepexigHHuX
nporeciB. Ctana yacy. [lepexiaHi mpolecu y eNeKTPUYHHX JIAHIFOTaX MOCTIMHOTO Ta 3MIHHOTO TIPH
HasIBHOCTI Y HUX PE3UCTUBHO-1HAYKTUBHUX, PE3UCTUBHO-EMHICHUX €JE€MEHTIB. MarHiTHi JaHIIOTH.
3akoH noBHOTO cTpymMy. @epomarHitHi Marepianu. [letns ricrepesucy. 3akonn Oma 1 Kipxroda nms
MarHiTHUX JIAHIIOTiB. 3MIHHUM Mar"iTHUH MOTIK Ta CTPyM Yy KOTymImi. [HIyKTHBHO 3B’s3aHi
KOTYHIKU. BTpatu enekTpruyHoi eHeprii Ha ricTepe3uc 1 BAXPOB1 CTPYMHU.

BynoBa Ta mpuHIMN Aii KOJEKTOPHMX MAIIMH MOCTIHHOro cTpyMmy. bynoBa Ta mpuHuumm mii
onHogaszHuX 1 TpudaszHux TpaHchopmaropiB. 3’€qHaHHS 3IpKOIO Ta TPUKYTHHUKOM. bynoBa Ta
OPUHIMUN Aii CMHXPOHHMX MamiuH. bynoBa Ta mpuHIMN 1ii acHHXpOHHMX MailuH.l eHepaTopu
nocTiHoOro crpyMy I'eHeparop HezanexHoro 30ymkeHHS. ['eHepaTop mapajenbHOro 30YHKEHHS.
['enepatop 3mimaHoro 30ymkeHHs. J[BUIyHHM mocCTiiHOro CTpyMy JIBUTYHH mHapajielnbHOro
30ymKeHHs. JIBUTYHM MOCIIOBHOIO 1 3MilIaHOro 30y/mkeHHs. Brpatu, koedimieHT KopucHOT il 1
HarpiBaHHsd €JEKTPUYHUX MAIlWH, pajaio3aBaad. Brpatu 1 koedilieHT KOpHCHOI [Iii MalIuH
nocTiHHOro cTpyMy. HarpiBaHHs eneKTpuyHMX MamuH. Pexumu poGOTH acMHXPOHHOI MAaIIMHU.
[Tyck B XiJl aCHHXpPOHHOrO JBUTyHa. PoOOTa acHMHXpPOHHOI MalIMHM B peXuMi JIBUTYHA. PoGora
ACMHXPOHHOI MalllMHU B peXuMi reHeparopa. Po6oTa acCHHXpOHHOI MalllMHU B PEXUMI TaJIbMyBaHHS
npoTuBBIMKHeHHAM. [lyck B Xin acuuxponHoro asuryHa. Brpatu ta KKJ[ acunxponHoi mamuHHU
Mexaniuni BTpatu. MarnitHi BTpatu.  Enexktpuuni BTpatu. JlogatkoBi BTpatu. MexaHiuHi
XapaKTEePUCTUKN aCMHXPOHHOTO JBUTYHA. EjekTpoMarHiTHuil MOMEHT TpHU(]a3HOro acCMHXPOHHOI'O
IBUTYHA. MexaHIuyHl XapaKTepUCTHKH aCHMHXPOHHOro JBuryHa. Kputuune ko3aHHs. PoOoui
XapaKTEePUCTUKN ACHHXPOHHOIO ABHryHa JlOCHiZl XOJOCTOro XOAY JJsl aCHHXPOHHOTO JBUTYHA.
Jocnig KOpOTKOrO 3aMUKaHHA JUIsl acHMHXpOHHOro aABuryHa. U-mofmiOHI KpHBI  KyTOBI
XapaKTEePUCTUKN CUHXPOHHHMX JBUTYHIB. PoOoui xapakrtepucTuku. CHHXpOHHHUH KOMIIEHCATOp
PobGoui xapaKTepuUCTHKU CHUHXPOHHOTO reHepaTopa. PIBHSHHS Hampyr CHHXPOHHOTO TeHpaTopa
BekrtopHi niarpamu cuHxpoHHoro reHepatopa. Brparu ta KKJ[ cuuxponHMX MamuH MexaHiuH1
BTpaTu. MarHniTHi BTpatu. Enextpuuni BTpatu. [lomatkoBi BTpaTH.



HominaneHi Hampyra Mepek, reHepaTtopiB, TpaHChOpMATOpiB Ta 1H. €JIEKTpoanapaTypu Ha
€JIEKTPOCTAHLIAX Ta MiAcTaHMisX. EnekTpuuni cxemu enextpoctaniiii. CHHXpPOHHI TeHepaTopu
CJICKTPUYHUX CTAHIIIH 1 MICTAHINKN (TEXHIUYHI XapaKTEPUCTUKH; CHUCTEMHU OXOJIOPKCHHS Ta CHCTEMHU
30ymkeHHss TypOoreHepaTopiB). CuiioBi TpaHCPOpPMATOPH EINEKTPUUYHMUX CTAHIIM 1 MiJACTaHIIMN.
EnextpuuHi amapaTé Ta CTPYMOIPOBIIHI YaCTHHH PO3MOMUIBYUX MPUCTPOIB BHCOKOI HANPYTH
(komyTariitHi anapaTH, 3aXucHi anapaTtH). TynuKoBi, BiAragyXeHi, IPOXiJHI Ta BY3JIOBI IiICTaHIII];
TOJIOBHI cXeMH miAcTaHIiii. CXeMH J>KUBJICHHS BJIAaCHUX TOTpeO eJICKTPUYHMX CTaHIIN Ta
M1 JICTaHIII .

CtpykTypa Ta mpU3HAYeHHs eNeKTpUYHUX Mepex. Knacudikaris enekrpuunux mMepex. Cxemu
3aMIilICHHSA 1 MapaMeTpu eJIEMEHTIB MICHEBUX EJIEKTPUUYHUX MEpeX. AKTUBHUN Ta PEaKTHBHUN
OTIOpY Ta aKTHMBHA 1 pEaKTHMBHA NPOBIIHOCTI TMOBITPSHUX Ta KaOCIBbHHUX JIHINA eJeKTporepenad.
Banancu akTUBHOI Ta PEaKTUBHOI MOTY)KHOCTEH y €JIEKTPUYHUX MEpexkax Ta IX OCHOBHI CKIIAJIOBI.
Jxepena peakTuBHOI mMOTYKHOCTi. Yactota 1 Hampyra SK OCHOBHI HapaMeTpu SKOCTI
eJIeKTpoeHeprii. MeTou peryioBaHHs HAPYTy Ta YaCTOTH y €IEKTPUYHUX Mepekax. Tpu pexumu
HEUTpaal eJNeKTPUYHUX Mepexk, I1X BIAMIHHOCTI 1 BHUKOPUCTaHHS. 3aCTOCYBAaHHS PEKUMY
“3aHyJIeHHA .

[Tpru3HayeHHs peneiHOro 3aXUCTy 1 aBTOMaTHKHU CUCTEM eJleKTpornocTadyaHHs. OCHOBHI BUMOTH
1o peneitHoro 3axucty. [lo3HaueHHs pene Ha eleKTpuYHUX cxeMax. Pere ix OymoBa, mpuHIMI Iii Ta
knacudikanis. BumiproBanbHi TpaHcpopMaTopu CTpyMy Ta Hampyrd 1 CXeMHU IX CIOJIyYeHHS.
MaxkcumansHuii ctpymoBHid 3axucT. CTpyMoBi Binciuku. CTpyMoBHi criipsimoBanuii 3axuct. AIIB.
ABP.

Enexktpuyni mosis Ta ioHiI3amilHI Tporiecm B Tasax JlaBmHa enekTpoHiB. Ctpumep 3akoH
[Tammena Po3psa y HeogHopimnux noisx Edexr momspHocti bap'epuuii egext BonbT-cexyHnna
xapaktepuctuka KopoHHHMI po3psinm BrmmuB Bosiorn 1 AOMINIOK HA MPOOIH PIIKHUX ieTIEKTPHKIB
BronuB Tucky Ha po3psn B piLAKUX JieleKkTpukax BruB TtemmepaTypu Ha mpoOiil  piakuUx
nienekTpukiB BB uacy A1l Hampyrd Ha po3psal B PIIKHMX JieJeKTpukax Brumms matepiany,
reoMeTpii eNeKTpoAiB, BiAaIl MK HUMHM 1 HOJSPHOCTI Ha MpoOii piikux aienekTpukiB bap'epHuit
edexkr mpu po3panl B piakux jienektpukax IIpo6iit TBepmoi i3omsmii YacTkoBi po3psau B
nienexkTpukax BucokoBosbTHI i3ossaTopu [30mduis TpanchopmaropiB [3omsuis kaGenmiB [3osamis
enekTpuyHuX MamuH [Ipodinakruka 13078011 YCTAaHOBKM JUIsl OJIEp)KaHHS BHCOKHMX Harpyr
BumiproBannsa Bucokux Hanpyr Knacugikauis nepenanpyr Brytpimni nepenanpyru I'po3ozaxuct
MOBITPSHUX JIIHIN €IEKTPOMEPEX Ta IiICTAHIIIN.

TepmoaunamiuHa cucrema. [lapamerpu crany. PiBHSHHS cTaHy Ta TepMOAMHAMIYHUHN IMpoLEC.
Temora 1 poOota. BuytpimnHs enepris. Ilepmmii 3akoH TepMoauHaMiku TeNmaOeMHICTh Taszy.
VHiBepcanbHe DPIBHSIHHA CTaHy ineanbHoro razy Cymim ifeanpHuX rasiB. OCHOBHI MHOJOMXEHHs
JIpyroro 3akoHy tepmoauHamiku. Enrtpomis. I{ukn Tta Teopema Kapno. Meroam nociiakeHHs
TEepMOJIMHAMIUHUX MporeciB. [3ompouecu ineansHoro razy. [Homitponuuit nporec. [lorenmian I'i6ca.
[Tonstrst mpo entanemito. Kputnunuit TtHck Ta mBHAKICTh. Coruio JlaBans. JlpocemtoBaHHS.
BrnactuBocti peanbHHMX ra3iB. PiBHSHHA cTaHy peajbHOro rasy. XimiuHuii mnoteHuian. ®a3osi
nepexoan. [ToHATTS Tpo BomsHy mapy. XapaKTepUCTHKH BOJIOTO ToBiTps. Llukimm maporypOiHHEX
ycTaHOBOK. L{MKIM ABUTYHIB BHYTPIIIHBOTO 3ropsHHs. L{ukiam razoTypOiHHNX ycTaHoBOK. [Iponecu
CTHCHEHHS B Komrpecopax. LIMKJI TOBITPSHO-PEAKTHBHOTO TMPSAMOTOYHOTO JBUTYHA. Llmki
TypOOpEaKTUBHOTO JBUTYHA. PakeTHI IBUTYHM 3 TBEPAUM Ta PIAKUM ManuBoM. LIUKIM XOI0UIBHIX
npuctpoiB. 3pimkenHsa rasiB. Meroau Ilikre, Jlinge, Knopa.Jlaminapuuii 1 TypOyieHTHHI pyx
pinuan. Hocmiau PeiiHonbaca. di3uko-mMexaHidHI BIACTUBOCTI PIMHU: B’S3KICTh, MOBEPXHEBUU
HATSAT, SBUINE KamuIsgspHOCTI. Pimuuu peanpHi Ta ineanbHi. [loTeHmianbHa tedis pinuan. [Ipuknaam
noTeHmianpHOi Tewii. PiBHsAHHS bepHymn ans ereMeHTapHOI CTPYMHUHKM 1€abHOI Ta B’SI3KOT
PLAMHU Ta Oro eHepreTUYHUN 3MICT.

OcHOBHI MOJNIOKEHHS Teopii TeruonpoBinHOocTi. OCHOBHI BUAM TEPEHECCHHS Terlia.
Tennosigmaua. 3akon  HeroToHa - Pixmana.  Temonepenaga. OCHOBHI  TIOJIOXKEHHS — TeOpii
TEIUIOTIPOBITHOCTI: TEMIIepaTypHe TIojie, TPagi€eHT TEeMIIepaTypH, TEIUIOBUH TOTIK, TyCTHHA



TEIJIOBOTO TOTOKYy, 3akoH Dyp’e. Koedimient Ttermnonposignocti. Judepeniiiitne piBHIHHSI
TEIUIONPOBITHOCTI. YMOBU OJHO3HAYHOCTI Uil IMPOLECIB TerionpoBigHocTi. TerutoBa i30siis.
Tennoizonsmiitai mMatepianm. Kputnunuii giameTp 130Jismii MWTHAPUIHOI CTIHKU. [HTeHcudikaris
MPOIIECIB TEIUIoNepeadi MIITXOM OpeOpPEeHHS Ta MUISIXOM 30UTbIIEHHS KOSQIII€HTIB TEIUIOBIIIadi.
Oco0mMBOCTI  TEIJIOOOMIHY  MpH  JIaMiHApHOMY 1 TypOYJIEHTHOMY  pPEeKHUMaxX  Pyxy
pinunu./lunamiyauii 1 TerioBMM morpaHuuHuil mapu. OcHOBH Merony moaiOHOCTi (i3MuHUX
nporeciB. Teopema Kipmivosa - ['yxmana. Kpurepii abo uncna nomaionocti: Hyccenbra, PeitHomnbaca,
[Mpanarns, ['pacroda. Kpurepianbhi piBHsHHA. TemnoBingada npu BUMYHIICHOMY IOB3JIOBKHBOMY
00TiKaHHI IJIOCKOT MOBepXHi. ['1iApoguHaMidHI YMOBH PO3BUTKY Iporiecy. TOBIIMHA TOTPAHUYHOTO
HI1apy IpH JIaMiHapHOMY 1 TYpOYJIEHTHOMY PeXHMax pyXy pinuHu. KOHBEKTUBHUI TEMIO0OMIH MpH
BUMYIICHOMY TUTHHI piuHU B TpyOax. [ToyarkoBa minsiHKa rigpoauHamMivHOi ctabimizamii. Po3mosmin
MIBUJKOCTEH TIpH CTaOUTI30BaHOMY JIaMIHAPHOMY 1 TypOYJIEHTHOMY pyci piIUHH B TpYOI.
TennoBigmaya mpu BUMYIICHOMY IONIEPEYHOMY OOTiKaHHI TpyO Ta mydkiB TpyO. IIporec KurmiHHS.
Pexxumu kuminas. TerumooOMiH npu kumniHHI. MexaHi3M nepeHeceHHs Tera npu kumningi. [lepia ta
Jpyra KpUTHYHI T'YCTHHH TEIUIOBOTO TOTOKY. TeruiooOMiH mpu KouzaeHcarii mapu. [TmiBkoBa Ta
KparmenbHa KOHJeHcalii. TermmoBiggada mpy JiaMiHapHOMY IUIMHI TUTIBKA. BIUTMB pi3HOMaHITHHX
dakTopiB Ha TEMIOBIAAady MPU KOHAEHcamii. 3araabHi BiZIOMOCTI MPO TEIIOOOMIHHI amaparu.
Knacudikamis TermnooOMiHHUKIB 3a mpuHIMIOM [ii. CXeMH pyXy TEIUIOHOCIIB: MpsMOTedii Ta
npotutedii. [ToHATTS mpo BoaHmii ekBiBaieHT. OCHOBHM TEIUIOBOTO PO3PaxXyHKY TEIIO0OMiIHHHMX
amapariB:  KOHCTPYKTHBHOTO  Ta  mepeBipHOro. BwusHaueHHS  cepeaHbosorapuMidHOTO
TEMIIEPaTypPHOTO HATHCKY JIJI1 OCHOBHUX CXEM PYXY TEIUIOHOCIIB.

BigHoBmioBaHi 1 HEBIIHOBIIOBaHI eHepreTuuHi pecypcd. [lpuHIMn xgii  COHSYHOTO
TepMOEMICIHHOrO reHeparopa. bymoBa 1 mpuHOMI [Aii COHSYHOTO HAMiBIPOBIIHHUKOBOTO
TEPMOCJICKTPUYHOTO TEPETBOPIOBaYa — TepMmoeleMeHTa. [IoTyXHICTh 1 KOedIIieHT KOpPUCHOI il
tepmoenementa. dizuuni ocHOBU (oTOeMiciHHOrO 1 (hoToenekTpuuHoro edekriB. CxeMa 1 MpUHIUI
pobotn  dotoemiciitHoro  remeparopa. KsantoBa  edexTuBHICTH  Qoroemicii.  Bymosa
(OTOENEKTPUYHUX TEPETBOPIOBAYIB — COHAYHMX elieMeHTiB. doToepc, HaBaHTaXKyBajlbHa BOJBT-
amnepHa xapakrepuctuka, KKJ[ ¢oroenektpuynux mnepeTBoproBauiB. Birep K BiJHOBIIOBaHE
okepeno eHeprii. IlepeBaru 1 HemodiKU BITpoBOi eHeprii. BiTpoBi JBUT'YHM 3 TOPU30HTAJIBHOIO i
BEPTUKAIBHOIO OCSIMH. BHU3Hau€HHS KOPHCHOI MOTY)KHOCTI 1 KOE(II[i€eHTa BUKOPUCTAHHS €HEepTii
BiTpy. KyT ataku. 3anexHicTh aepoAMHAMIYHUX IapaMeTpiB BiJ KyTa aTaku. SIKICTb JOmAaTi.
BinHocHa MIBUAKICTH BITPY MpPU HAAXOJKEHHI MOBITPSHOTO MOTOKY Ha €J1eMEHT JjonaTi. BinHocHui
KyT BITPY, KYyTH arakd 1 3akiuHeHHs. PymiiiHa cuma, o0epTOBHH MOMEHT 1 HOTYXHICTb
BITPOJBUTYHA. AEpOJAMHAMIYHI XapaKTEPUCTUKH BITPOABUTYHIB. OCHOBHI MOHATTS 1 BU3HAYCHHS
reJliOEHEepPreTUKH Ta HanpsAMU 1i po3BUTKY. OCHOBHI HapaMeTpu 1 XapaKTEpUCTHKH COHSIYHOIO
BUIIPOMiHIOBaHHS. li TepeBard i Hemomiku. THIM i TEIJIOTEXHIUHi XapakTEPUCTUKH COHAYHHX
KosiekTopiB. IlepeTBopeHHsI mpoMeHHUcTOi eHeprii Ha Teruio. [lacuBHI 1 aKTUBHI TeliOCUCTEMHU
teruionocrayanHs. OAHO 1 IBOKOHTYpHI cucteMu. Tepmoaunamiuni nukiau Cripninra 1 Epikcona 3
perenepartieto. [lpunmn aii ogHo- 1 ABOLMIIHAPOBUX ABUTYHIB Cripiinra i Epikcona.

Bunu eneprii Ta eHepropecypciB. BinHOBIIOBaHI Ta HEBIJHOBIIOBaHI, TpaAMIIiHI Ta
HEeTpaJuLiiHI  jKepena eHeprii. OIUHHII BHMIPIOBAaHHS €HEPropecypciB. YMOBHE MaMBO.
Enextpuuna enepris. OpuHuni BumiptoBaHHS eHeprii. [lanmBo, #oro xapakTepucTMKH  Ta
BiactuBocTi. Bupobuuurso enekrpoeneprii Ha TEC. Knacudikamiss TEC. Cxema mnepeTBopeHHs
eneprii Ha TEC. Enepris BogHuX moTOKiB. THNM rigpoeHepreTHYHUX YCTAaHOBOK. [ 1poTexXHIYH1
cnopyau. OcobmuBocti nobynoBu ['EC. T'igpoakymysmroroui eJIeKTpOCTaHIii. ATOMHa
eJlekTpocTaHmis. bymoBa, mpuHIMIT poOOTH Ta TUIH SACPHUX peakTopiB. OTpUMaHHS €NEKTPUIHOTO
ctpymy 3 jgonomoroo MI/I-renepatopa. Ilpunmun po6otn MI/I-nepeTBopeHHst eHeprii B
enektpuyHy. Tunu MI/I-renepatopiB Ta iX KOHCTPYKTHUBHI pimieHHs. BiTpoBi enexkTpoctaniii
(BEC). IloTyxHicTh MOBITPSHOIO MOTOKY Ta BiTpoeHepreTnyHoi yctaHoBkH (BEY). Ilpunimn i i
knacudikamiss BEY. BiTpoaBurynu 3 ropu3oHTaIBbHOIO 1 BEPTHKAILHOIO Biccto ooepranns. BEC
BUXPOBOT'O THITY. TE€XHOJOTIS MAIIMHHOTO Ta (DOTOECNEKTPUYHOTIO IEPETBOPEHHS COHAYHOI €Heprii B
enexkTpuuHy. COHSYHI eJIeKTpOCTaHIlli OamToBoro i MoayiabHOro TUIy. COHSYHI €JIEKTPOCTaHIIIT



doToenekTpuuHoro TUITY. [lepeTBOpeHHs eHeprii XBWIb 1 OKEaHIYHUX TEUill B CJICKTPUYHY €HEPTio.
XBUIIBOBI e1eKTpHuHi ycTaHOBKH. OkeaHiuni Termosi enektpocranuii (OTEC). [Ipunuun poboTtu ta
texnosioriuni cxemu OTEC. I'eotepmanibHi eHepreTuvHi ycTaHOBKH. IIpuHiunm pobotu. Cxemu
reoTepMalIbHUX EIeKTPOCTaHILid. XiMIuHI JDKepela eNneKTPUYHOI eHeprii.

MeToau 1 aIrOpUTMH aHATITUYHOTO OMHCY CXEM 3aMIIEHHS €JIEKTPOCHEPTreTUUYHUX CHUCTEM.
PiBHAHHS cTaHy YCTaJ€HHX PEXKHUMIB EJIEKTPOCHEPreTUYHUX CUCTeM. MeToau 1 airopuTMu
PO3B’SI3KY PIBHSIHb YCTAJICHUX PEKHUMIB €JIEKTPOCHEPTETUYHUX CUCTEM

XapakTepHucTUKa MPOMHUCIOBOTO MIAIMPUEMCTBA, 3arajibHa Ta BUpoOHNYa cTpykTypa. KinbkicHi
Ta SIKICHI TOKa3HWKHA BUPOOHUIITBA. OCHOBHMH KamiTan Ta €()EKTUBHICTh WOTO BUKOPHCTITHHSI.
O6opoTHHii KamiTan Ta epeKTHUBHICTh WOro BUKOpHcTaHHSA. CHUpOBHMHHA 0a3a B eHepreTuil Ta ii
cnenudika. TpymoBi pecypcu Ta ormiara mnpami. CoOiBapTicte mnpoaykmii. Ilpubyrox Ta
penrabenbHicTh. LliHOyTBOpeHHs B eHepreruili. HaykoBo-mocnigna ta matenpHa poOorta. ®opmu
opranizanii BupoOHUNTBAa. CTPYKTYypa Cy4aCHOTO MPOMUCIIOBOTO IiIPUEMCTBA T4 OCHOBHI €TaIu
foro opranizarii.
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Kpurepii oniHroBaHHs1 npoBegeHHA (axoBoro icnuty AJs adirypientis Ha 6a3i HPK6 ta HPK7

®opma npoBeieHHs : PaxOBUN ICIIUT - TECTYBAHHS

TpuBajicts npoBenenHsi:60 XBIMH

daxoBe BCTYNHE BUIPOOYBaHHS MPOBOIUTHCS B TECTOBiH (hOopMi B KOMII'IOTEPHOMY Kiaci
3rifHo po3kiany. TecT ckiamaeThcst 3 25-TH 3aBIaHb. [0 KOXKHOTO 3aBIIaHHsI MPOMOHYEThCS 4
BapiaHTH BIAIMOBIEH, 3 AKHX JIUIIEC OJUH MPABUIHHHIA.

3aBlaHHs BBAKAEThCS BHKOHAHMM IPABHIIBHO, SIKIIO BHOpaHWI TNpaBWIBHUI BapiaHT
BIZMOBIJi. 3aBAaHHS BBAXXKA€THCS BUKOHAHUM HEMPABUIBHO, SKIIO: a) TO3HAYEHO HEMPABUIILHY
BIIMOBiIb;, 0) MO3Ha4YeHO aBa abo OinblIe BapiaHTIB BIAMOBiAI, HAaBITh SKIIO CEpPed HHUX €
NpaBWIbHUN; B) BIJMOBIJb HE TIO3HAYEHO B3araJi.

3a KOKHY IPaBWIbHY BIJMOBiIb HApaXxoBYyeThCs 4 Oanu. 3arajibHa OIlIHKA 3a TECT JOPIBHIOE
cyMi HaOpanux OaniB, 30inbpiieHa Ha 100 6aniB. OTpuMaHuil pe3ylbTaT 3HAXOIUTHCS B MEXKaX BiJ
100 mo 200 6amiB. Jlnst mOMycKy 10 y4acTi B KOHKYPCHOMY Bii0Opi MOTPiIOHO OTpUMATH HE MEHIIIS
120 GamiB BKIIOYHO.

KinbkicTh PiBenn Bincorox ITosicuenHs

0aJsiB NMPaBUJIBLHUX
BilNoBieH

180-200 BUCOKHH 6inpme  80% | BucTaBiseThCs 32 BUOIp NMpaBUILHOI BIANOBIAL Maibke

NpaBWIBHUX | Ha BCl TECTOBI 3aBAaHH:, XapaKTePU3ye ININOOKI 3HAHHS

BITIOBiACH 3MICTy IIpeaMeTa: yMIHHS aHalli3yBaTH, MOPIBHIOBATH,

BUIIIATH TOJIOBHE, BIA3HAYAETHCA  CHCTEMHICTIO,

IIOCJIIIOBHICTIO, JIOTIYHICTIO 3HaHb, SIKICHO

copMoBaHIMHU HPaKTHYHUMH YMIHHSAMH  Ta
HAaBUYKAMHU, I[POTPaMOBUII MaTepiajl 3acBOEHHH Ha
BHCOKOMY PiBHI

150-179 IOCTATHIN 50-79% BHUCTAaBJISETbCS 3a BHOIp MPaBWIBHOI BIAMOBIAI Ha
NpaBWIbHUX | OLIBLIICTh TECTOBUX 3aBJaHb, XapaKTepU3ye IOBHI
BIANOBIZEH | 3HAHHS  3MICTy  IpeaMeTa:  BiJIbHE  BOJIOJIHHSA
NPAaKTUYHUMH HaBUYKAMHU; apryMEHTOBAaHE 3HAHHS
Marepiany, aje JOMYCKalThCsl HE3HAYHI HETOYHOCTI Y
PO3KPHUTTI 3MICTY OKpPEMHX TEM IPOTrpaMHu.

120-149 cepenHii 20-49% BHUCTAaBJISETbCS 3a BHOIp MpaBWIBHOI BIAMOBIII Ha
NpaBWIBHUX | OLIBIIICTH THUTaHb (K NPAaBWIO MEPIIOTO PiBHSA
BIJNOBIZIEH | CKJIaJHOCTI); XapakTepu3ye IOBEPXHEBE OBOJOIIHHS
MaTepiaJioM OKpPeMHX MHTaHb HaBYaJbHHUX KYpCIB,
abiTypieHT  IUTyTa€  TOHATTSA, HEBIEBHEHUH Yy
NPaBWIBHOCTI BIJNOBIJI, JOMYCKAa€ HETOYHOCTI Yy
TEOPETHYHUX 3HAHHSAX; HE BMi€ BCTaHOBIIOBATH
B32€MO3B 30K TEOPIi 3 MPAKTHKOIO.

100-119 HU3bKUN mentmie 20% | BECTaBISETHCS 32 BUOIp MPABUIIHHOI BIATIOBIII JIAIIIE HA
MpaBUILHUX | OKpEMi THUTaHHS MPOTrpaMu; 10  XapaKTEepHU3ye
BIIMOBi/ICH | MOBEPXOBE OBOJIOMIHHSI TEOPETHUYHMMU 3HAHHSIMH,
HayKoBUMH  (pakTamMu, BU3HAYCHHSMH, BIACYTHS
3/IaTHICTh aHAJI3yBaTH.




