JlaGopaTopHna po6ora Ne 6

«OnTuMizanisi KOHCTPYKILiI BiTporeHeparopa MaJjoi HOTy>KHOCTI»

Mema pob6omu BuzHaueHHs HaWOLIBII ONTUMAJIBHOI KOHCTPYKIIii
BITPOCHEPTreTUYHOI YCTAHOBKM MaJIoi MOTYXHOCTI 3 KOH(PY30pOM IUIIXOM
KOMIT FOTEPHOTO MOJIETTIOBAHHS Ta CUMYJISLIII.

BayTpimHiii npodiib eKcnepuMeHTalbHOI ycTaHOBKM (muB. Puc. 1.)
CKOHCTPYHOBAHO TaK, IO B PO3THHI BiH € HAOIMXEHUM JI0O JIiHII HAWIIBHUIIIOTO
CIyCKy — OpaxicTOXpOMH. 3OBHIIIHIA — MOMIOHMN A0 30BHIMIHBOTO MPOQis
aBlaTypOiHH. ['BUHT BCTaHOBJIEHUN BcepeAnHl KOH(Y30pa, B HAlBYK4y 00JacTh,
Jie IIBHUAKICTh HACKPI3HOTO MOTOKY BITPY € HaWIIBHUILION. Bigpa3y 3a rBUHTOM
BCTAHOBJICHUH EJIEKTPOTrE€HEpaTop, 1O SBJSAE 32 (POPMOIO KOHYC, KOAKCUAJIbHUH 3
KoH(py30poM. JloBxuHa TypOiHu 884 MM, AiaMeTp MONEPEYHOTO Mepepizy cuepemy
— 531 MM, a 33any — 370 MM. BiamoBigHi IO BXiJHOTO 1 BUXIJHOTO OTBOPY
nopisao0TH 0,22 M? i 0,11 M2, JliameTp B HaliBy>Kuili 4acTHHi, ¢ BCTAHOBJICHUI
rBUHT — 194 MM, toma — 0,03 M2, JloBkuHa BiJICIKY, /¢ BCTAHOBIIEHHH FeHEPaTOp
cTaHoBHTH 330 MM. Moro x miamerp y 3aaHiii yacTuHi, ocHOBI KoHyca, — 110 Mm.
TakuM YMHOM WIMpPUHA KUIBLIEBOTO OTBOPY, Y€pe3 SKUMl TMOBITPS BUXOIUTH 3

Typ6inu, craHoBuTh 80 MM, mtoma — 0,075 M2,

Puc. 1. Cxema ekcriepuMeHTalnbHOI ycTaHOBKH. 1.BHyTpimHii npodiis. 2.1 BUHT.

3.006nacTh BCTAaHOBJICHHS T€HEpaTOpA.



1. Onuc MeToauKH BUMIPIOBAHb 1 PO3PaXyHKIB
1. CtyneHTam MpOIMOHYETHCS MTPOBECTU aHAJI3 Pe3yIbTaTiB KOMIT IOTEPHOTO

MozenoBanHs. CrioyaTky HEOOX1AHO 03HaOMUTHUCS 3 METOJIMKOIO PO3PaXyHKIBI.

3 JI0IOMOTrOI CHUCTEMH aBTOMAaThW3oBaHOTrO mpoektyBaHHs Solid Works,
Oyn0 mnoOyJOBaHO TPUBHUMIPHY MOJENb EKCIIEPUMEHTAIbHOI YCTAaHOBKU B
HaTypaJIbHUN po3Mmip. JlaHuil mnporpaMHUNA KOMIUIEKC NPU3HAYCHUH IS
aBTOMAaTH3alii podIT Ha eTamax KOHCTPYKTOPCHKOI MiATOTOBKU MPOEKTY, aHaJi3y
Ta Ha eTam au3aiiHy. Jlami, BUKOPUCTOBYIOUM mporpamMHuii Moayib Flow
Simulation, 6yna mpoBeaeHa MaTeMaTHIHA CUMYJIIs TiporieciB y BEY. Tlporpama
JUISL CBOiX PO3paxyHKIB BUKOPHUCTOBYE METOJ| CKIHUCHHUX eyieMeHTiB. Lluib -
po3B’sa3aHHs AUdEepeHIlialbHUX Ta IHTETPAIIbHUX PIBHAHb Y YACTUHHUX MOX1THHX
3BEJICHHAM IX JI0 CHUCTEMHM JIHIMHUX aireOpaiuHux piBHSAHb. PO3MipHICTH 3amadl
3a3BUYall MIJBUIIYETHCS B pa3d, aje€ cami PIBHSHHSA € Habarato MpOCTIIIUMHU.
CyTHICTh METOJy TMOJISITa€ B alPOKCUMAIII1 CKJIAJIHUX TUI Ta iX MOBEPXOHb CITKOIO
3 OUTBIII MPOCTUMHU — TPUKYTHUKAMHU, MIPSIMOKYTHUKAMH TOIIO. BHKOPHUCTOBYETHCS
Opy  BUPIIIEHHI 3aJad MEXaHIKM TBEPAOro TuUIA, TEIUIOOOMIHY, TiApo- 1
ra3ofMHaMiKH, €JeKTPO- Ta MAarHITOCTaTHMKW Ta 1HmWMX oOmacted (izuku. Ilpu
[IOMY, 1110 € BaXXJIMBUM, PO3MIPH €JIEMEHTIB CITKH MOXKYTh OyTu pizHumH. e nae
3MOTy OUIBII TOYHO OTPUMYBATH PE3yJbTAaT MOOJIU3Y CKJIAJAHUX TOBEPXOHb.
[Iporpama st moOyAOBH CITKM BHUKOPUCTOBYE PO3OUTTA TiIa HA MPSMOKYTHI
CJIEMEHTH, K1 a00 MOBHICTIO 3HAXOATHCS y Tii, a00 4aCTKOBO, 200 IMOBHICTIO Y
30BHIIIHBOMY cepenoBuIi. EjgeMeHTH, 1o 4acTKOBO 1 B Tii, 1 B CEpPEIOBHIIIL,

JIOJATKOBO ITOAPIOHIOIOTHCS U OUTBII TOYHOI'O PO3B 3KY.
y

OcHoBHa 1i€s1 METOAY TOJSATaE B TOMY, IO YCI HEMEpPEepBHI BEIUYUHU
alPOKCUMYIOTBCSI  TUCKPETHOIO MOJAEIUTI0, ToOymoBa SKOT BHUKOHYETHCS 3
JIOTIOMOTOI0 KYCKOBO 3aJaHUX TEepepBHUX (YHKINM, BU3HAYECHUX HA KIHIIEBIN
MHOXMHI TigoOnacteil. [lepeBaramu Takoro po3OUTTS € MiHIMI3aIis MOXUOOK,
rapHa 0OyMOBJIEHICTh CHUCTEMH PIBHSIHB (CTIMKICTh J0 MalHMX 3MiH MapaMeTpiB),
TOOTO MOMUJIKK HE aKyMYJIIOIOTHCS 1 HE CIIPUYUHSAIOTH 0€33MICTOBHHUX PE3YJIhTATIB

Ta MIBUIKICTh TeHepailii ciTku. Koau ciTka 3reHepoBaHa, BUXiIHI IudepeHItiaabHi



Ta 1HTerpajbHl PIBHSIHHS aNpOKCUMYIOThCS JIHIMHUMH Ta  OJHOYACHO

PO3B’SI3YIOThHCS.

2. IlpoanamizyBatu cucteMy audepeHIiaIbHIX PIBHSIHD.

VY Bumaaky oOTiKaHHS TiI, OCHOBHOIO € cUCTeMa Iu(depeHIliaIbHUX PIBHSIHB
TiIpOora3oiMHaMIK Y YacTKOBUX TIOXIHHUX, SKa CKJIQJa€ThCS 3 PIBHAHHSA
Hepo3puBHOCTI (1), Ta 3 pIBHSHHS PyXy PIAMHM, BIJIOMOro K piBHsSHHSI Ham’e —
Crokca. B nawniii 3agadi MOBITpS MOXKHA pO3IISLIATH K PIAUMHY, IO HE
CTHCKA€EThCS, TOAI PIBHSHHS PyXy PIAMHU TEPEXOAUTh B OKPEMHH BHUIAIOK
piBusinHs Has’e — Ctokca (2), 3 BiICYyTHIM YJIECHOM, IIIO BiJIMOBIAA€ 32 CTUCKAHHI.
L{i piBHSHHS AOMOBHIOIOTHCS MOYATKOBUMHU Ta TPAHUYHUMHU YMOBAMH Ha CTIHKax

YCTAaHOBKH Ta B OTOYYIHOUOMY CGpGIIOBI/IHIi, TaKUMH dK! THCK, TCMIICpaTypa.

BOJIOTICTb.
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1e p — IIUIBHICTD rasy,

U — MBHJIKICTH OTOKY a3y,

t —y4ac,

P — Tuck,

vV — Koe(iIlieHT KIHEMaTHYHOI B SIKOCTI,

V — oneparop rpanienry,

A — oneparop Jlannaca.

BaxnuBuM y piBHsHHI (2) € T0JaHOK, 1[0 MICTUTh KOe(PIIIEHT KiIHEeMaTHYHOL
B’SI3KOCTI V, aJl’K€ caMe BIH BIJINOBIJIa€ 332 BUHUKHEHHS TypOyJieHTHOCTI. B ngaHii
po0OTI BEJIUKY Bary, Mpu CTBOpPEHH1 KOH(DYy30pa, Oyiio NPUAIICHO caMe YCYHEHHIO
TypOyJEeHTHOCTEH 1 cripo0aM HaJaTHU MOTOKY BUTJISALY SAKHANOUIBII OJIM3BKOTO 10

namiHapHoro. Sk Bimomo, uyucino PeliHonbaca, MmO € XapaKTePHUCTHKOIO

. v-D . . o

TypOyJICHTHOCTI TIOTOKY 3a BU3Ha4YeHHsIM € Re =—, ne D — rigpaBmiunuii
v

niametp (Mipa eeKTUBHOCTI pyciia y MpOIyCKaHHI MOTOKY piauHu). OTxke, YuM



MEHIIA B’A3KICTh, TUM OUIBIIMM € 4ucio PeitHombaca i TypOyneHTHICTh. 3BICHO,
i Yac po3paxyHKiB BpaXOBYBaBCs 1 JaMiHAPHUH 1 TypOyJIE€HTHHI MOTIK.
3. BukoHaTtu aHai3 pe3yibTaT i KPyTHOTO MOMEHTY Ha TBUHTI.
[To-nepie, 3106patu pe3yapTaTH ISl KPyTHOTO MOMEHTY, SIKUW BUHUKA€E Ha
I'BUHTI MPU PI3HUX MIBUIKOCTIX HAOIrar0yoro MoTOKY Ta MPU PI3HUX KYyTOBUX

IBUJIKOCTSX. PesynpTaTu BimoOpa3utu B Tabuil 1.

Ta0mums 1
KpytHuit moment Ha BEY 6e3 kondy3opa
LBuAKicTb 3 5 10 14
KpymmHuii NOTOKY BiTpy
momeHm( H*m) (m/c)
KyTtoBa
weunakKicrb(o6/c)
3 0.004 0.011 0.074 0.131
5 0.002 0.008 0.065 0.13
7 0.0009 0.007 0.054 0.121
10 -0.005 0.006 0.049 0.116
14 <0 -0.08 0.043 0.111
17 <0 <0 0.036 0.107

4. Po3paxyBaTu NOTYKHICTb 1 3aHECTH JJaH1 A0 Tadiuii 2..
[Ipu TakoMy KpyTHOMY MOMEHTI, OTYKHICTh BUPAXOBYETHCS MO (HOPMYIIi:
L=M=xw, e M — 11e MOMEHT, a @ — 1I¢ KyToBa MBHUIKICT, y pan/c. Tomi

OTPUMAEMO TaKl 3HAYECHHS MOTYKHOCTEH:




Ta0muis 2
[Totyxnicts BEY 6e3 xoudy3opa

LBuAKicTb 3 5 10 14
Momy»Hicmb(Bm) | MOTOKY BiTpy
(m/c)
KyToBa
wengkictb(06/c)
3
0,075 0,207 1,394 2,468
5
0,063 0,251 2,044 4,088
7
0,040 0,308 2,357 5,327
10
0 0,377 3,082 7,296
14
0 0 3,786 9,774
17
0 0 3,849 11,441

3BICHO, AJI1 IPOEKTyBaHHS KOH(Y30pa Tpeba BUXOAUTH 3 a€pOJIMHAMIYHHUX
npuHIUniB. ToOTO, BIH Ma€ ycyBaTH ICHYIOUl HEJAOJIIKA — TaKl IK BUXOPH 1 3pUBU
noToky. [Ipu 11bOMy CTBOPIOBATH 30HY PO3PIIKEHHS 110331y TYpOIHH.

5. IlpoananizyBatu pe3yJbTaTH KOMII FOTEPHOTO MOJEIIOBAHHS TPAEKTOPIT
BITPOBOr0O MOTOKY HaBkoJio BEY.

3 momomororo mporpamuoro moayiato Flow Simulation, 6ys0 3moxeasoBano

TpaEeKTOPIi BITPOBOTO MOTOKY HaBkoyio BEY.



Puc. 2. Tpaekropii notoky HaBkoj0 BEY

Sx BUAHO HaA puC. 2., ICHYE JBI NPUHIMIIAIBHI 30HU, JI€ YTBOPIOTHCS
BUXOpPHU — MO OOKax B1Jl KOPITYCY FOHJIOJM, Ta 10331y HEi, B 30H1 po3pikeHHs. Ti
BUXOPH, 1110 3HAXOSATHCS HABKOJIO, CYTTEBO HE BIUIMBAIOTh HA POOOTY YCTaHOBKH,
aJ)Ke HACKpI3HMM MOTIK HaBITh HE KOHTAakTye 3 HMMHU. Cama iX HpPHUCYTHICTb
BUKJIMKaHa (OPMOIO BHYTPIIIHBOIO Ta 30BHIIIHBOTO KOHTYPY KOHCTPYKIIi, 1
YCYHEHHS TOTpeOyBaJio O 3HAYHUX BUTpPAT Marepiady 1 3aBajio O IIKOJIU
KOMIAKTHOCT1 YCTAHOBKH, sika € i1 Oe3nepeyHuM IiocoM. Tomy, OUIbITYy yBary
OyJ0 3BEpHEHO Ha Ti HEPIBHOMIPHOCTI, 110 BUHUKIM 0337y OOOJIOHKH TYpOIHH.
AJKe, BOUYEBHIb CaM€ BOHU 1 BIUIMBAalOTh Ha mNpoAykTuBHICT BEY, 1 ix
BIJICYTHICTh MOTIJIa O 301IIINTA KPYTHUH MOMEHT Ha poTopi. Came 3 puc. 2 1o0pe
BUJIHO IO JIiHII TOKY Ha BUXOJl 3 TypOIHU IyK€ BUTHHAIOTHCS, CTUKAIOYHUCH 3
UMM BUXOpaMH. TOOTO B IIUX 00JACTAX TUCK € MIJBUIICHUM BIJIHOCHO J0 THCKY
BcepeauHi TypOinu. [Ipu 11oMy, BOueBH/Ib, BTPAYAETHCS €HEPTisl TIOTOKY 1 Majae
Horo mBUAKICTh. ToMy, 30Kpema, OyJi0 3amporoHOBAaHO OOPOTUCS 3 HUMU IUIIXOM
BCTAHOBJIEHHSI KOH(Y30pa. by mporecToBaHl MPUHIMIIOBO Pi3HI mpodini (AUB.
Jlonatok A), Ta BUSIBJICHO TaKWi, 110 HAWKpAIUM YMHOM BIUIMBAB Ha MOTYXKHICTh

YCTaHOBKH 1 3MCHIIyBaB BIUTMB BUXOPiB (auB. Puc.3.).



Puc. 3. JIinii Toky HaBkosio BEY 3 kondy3zopom

6. [IpoBecTr MOPIBHAIBLHUN aHAJI3 KPYTHOIO MOMEHTY 1 otyx)HocTi BEY 3
KOH(py30poM 1 0e3.

[TomiTHO, 10 JociimxeHa KoHGIrypalis KoH(]y3opa He mpubdpanga BUXOPH
no3aqy TypOIHM NOBHICTIO, aje€ 3pylIwia iX Jajdi BiJl BUXIZHOTO KaHaly 1
BUTsATHYJAa Omkue 10 oci BEY. Ile nmamo 3Mory moBiTpro, 10 BXK€ MPOMIIIO
pOTOp, OUIBII BUIBHO BUXOAUTH 3 TypOIHU. SIKIIO MOPIBHIOBATH, 3 PHUC. 2., TO
BUJIHO, IO TYT JIiHII TOKY BHMIMHAIOThCA Habaratro MeHme. ToOTo, BUHUKIA
J0JaTKOBAa TATa I103aay TOHAONW. SK HACHiIOK, IIBUIKICTH 301bIIMIAC 1

KPYTHUH MOMEHT Ha TBUHTI BHpIC.

Tabmurg 3

KpyTtHuit momenT Ha BEY 3 koH]y30pOom

HIBuakicTy | 3 3) 10 14
Kpymnuii MOTOKY
momenm( H*m) BiTpY (M/C)
KyrtoBa
IBUAKICTH(00/¢)

3 0.005 0.021 0.08 0.194




5 0.003 0.019 0.1 0.203
7 0.001 0.012 0.1 0.189
10 0 0.008 0.087 0.184
14 0 0 0.075 0.172
17 0 0 0.047 0.161

[Ipu 1iboMy, JAaH1 1110/10 TOTY>KHOCTI MPEICTABICH] HAa HACTYITHIN TaOuIII.

Tabaung 4

[TotyxHnicte BEY 3 koHbYy30pOM

IIBuakicTs | 3 5 10 14
Iomysxcnicmo(Bm) | HoTOKy
BiTpY (M/€)
KyroBa
IBHAKICTH(00/¢)
3
0,094 0,395 1,508 3,656
5
0,094 0,596 3,141 6,377
7
0,044 0,528 4,53 8,312
14
0 0 6,59 15,129
17
0 0 5,02 17,197

B cepennbomy, MOTYXHICTh 3pociia Ha 62% sl BUAKOCTEN BITPY 3 Ta 5
M/c. I Ha 51% — nna mBuakocteit 10 ta 14 m/c. Leit dakt O6e3nepeyHo T0BOIUTH
EHEepPreTUYHy OOyMOBIICHICTh HAsIBHOCTI J0JIaTKOBOTO KOH(Y30pa Ha naHiii BEY.
Jlani HaBeZeHO BiAMOBIAHI rpadiku, sIKl LTIOCTPYIOTh XapaKTEPUCTUKU TypOiHU 0e3
KOH(Y30py Ta 3 HUM.

Ha rpadiky puc.4 HaBeneHO KpUBI 3aJIeKHOCTI MOTY>KHOCTI BiJl IIBUIKOCTI




Habirarouoro moToKy. KpuBi pa3HOro Koibopy BiIOOpakaiOTh pI3HY KyTOBY
MIBUJAKICT 0OepTaHHs TBUHTA. B 1boMy BUMAAKy BUMIpU Oyiau MpoBeneHI 3
TOHJ10J1010 03 KoH(py30pa.

Ha nactynHomy rpadiky puc 5 BimoOpakeHO Ty X camy 3aJeKHICTb, ajie

pu HassBHOCT1 KoH(]y3opa. [ToMiTHO, 1110 TOTY>KHICTh 3pocia.

— 180 006/xB

12 ] —— 300 06/xB

11 ] — 420 06/xB

1 600 006/xB

109 | ——840 06/xB
9+ -1020 06/xB

[ToryxHictb (BT)
2]
1

0 2 4 6 8 10 12 14

[IBuakicTs (M/C)

Puc. 4. I'padik 3a1eXHOCTI TOTYKHOCTI BiJ] IIBUIKOCTI BITPY 6€3 KOH(DY30pa
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Puc. 5. I'padik 3a1eXkHOCTI TOTY>KHOCTI BiJ] IIBUIAKOCTI BITPY 3 KOH(DY30pOoM

Opnak, Outbln iHGOpMAaTUBHUM € rpadik, IO BiJ0Opa)kae 3aJIeKHICTb
MOTYXKHOCTI yCTaHOBKM Bij eHeprii BiTpy. Tak Ha puc. 6. MPOUTIOCTPOBAHO
BIIMOBIIHI 3aJIEXKHOCTI JUIsl IBOX BUMAAKIB — 3 KOH(Y30pOoM, Ta 0€3 HhOTO. SKII0
BpaxoByBaTH, L0 IuIoma BXigHoro otsopy BEY cranosuts 0,22 M2, 1O B
cepeaabomy KKJI[ yctanoBku Bupic 3 3-4% 110 6%. 3 iHII0ro0 % 00Ky, Iiomna sKy
3aMiTarOTh JIOMATi TBMHTA € B ciM pa3i Menmoio — 0,03 M2, To6To, MOpiBHAHHS 3
TpaauLiiiHumMu BiTpsikamu Bigkputoro tunmy, KKJI skux csarae 30%, Oyno ©
HEKOPEKTHHM.

[HIIMM BaXXIMBUM BUCHOBKOM € TOH (DAKT, 10 MOTYKHICTb 3aJIEKUTH K BiJl
HIBUIKOCTI BITPY, Tak 1 BiJl KyTOBOI IIBUJKOCTI OoOepTaHHS IBUHTA. | AKmIO Ha
NepIy BIUIMHYTH HEMOXJIMBO, TO PETYJIOBATH JIPYry — HAcCTyIHa 3ajgada. AJpKe,
npu mwBUaKocTi 10 m/c, Oubiry e(eKTHUBHICTh MOXKHA OTPUMATH MpH 00epTax
nopsaaky 850 Ha xBuiuHy. ToOTO B 30HI, i€ BCTaHOBJEHHM T€HEpaTop, Mae

3HAXOJHUTHCS PE3UCTOp, SIKU OW pErystoBaB OMmip, 1 TaKUM YMHOM JiaBaB Ou



MOJKJIMBICTh OTPUMYBAaTH MaKCHUMAaJbHO MOKJIMBY KUIbKICTH eHeprii. Hactynuuit
rpadix puc. 6 moOymOBaHO 3 PO3pPaxyHKy, IO BITPSAK BUIAE MaKCUMAaIbHO
MOXJIMBY TOTYXHICTh MNpHU 3adaHId IIBUIKOCTI MOTOKY. ToOTO B HbOMY

BCTAHOBJICHU BUIICOMTUCAHUN PE3UCTOP.

18 KoH(py30p
- 0e3 koH(]y30pa
16

14

12 +

10 1

[TotyxHicTs (BT)

-2 ! ! L : i L ! !

10 100 1000

[TotysxHicTh Habirarouoro notoky (Bt/m”"2)

Puc. 6. I'padik 3anmexnocti mnoryxHocti BEY Bim moTyxHOCTI Ha0Irarwo4oro

MOTOKY BITPY

BumenaBeneni rpadikud JEeMOHCTPYIOThb, IO JUIsl OTPUMaHHS 3HAYHOL
MOTYXHOCT1, HEOOX1/IHAa IIBUKICTh BITPY Ma€ CKJIQJaTH HE MEHIIE, HK § METpiB
Ha ceKkyHAy. Taki nudpu HE € XapaKTepHUMU JUIsl OUIBIIOCTI TepUTOpii YKpaiHu,
ane B gneakux perioHax (Kapmarceki ropu, MiBA€Hb YKpaiHW) IIBUIKOCTI €
noctatHiMu. Jlo Toro x, sik OyJio 3a3HA4€HO paHille, Oe3MEepPedHOl0 MepeBaroko
JTAHOTO BITPSKA € MOro KOMIAKTHICTD 1 JIETKICTh, 1[0 A€ 3MOTy MigiiMaTH HOro
BHUCOKO HaJ moBepxHero. OHaK, Ha jKallb HEBIOMO K BecTuMme cebe mana BEY
MpHU BITpax MBUIIIUX 3a 15 M/c, ajike 1€ BUKIIMKAE CEpHO3HI HaBaHTAXXEHHS Ha

KOPITYC YCTAHOBKH. 3 1HIIOTO % 00Ky, KOHCTpYKIis nanoi BEY e Takoro, 1110 jerko



macmtadyerscs. Sk Bigomo (auB. hopmyity (2)), MOTYXKHICTh BITPOBOI yCTaHOBKHU
€ TIPSIMOTIPOTIOPIIIHOIO 10 TUIOIII TIepepi3y BXigHOro KaHary. OTxe, 30UTbITyI0UH
pO3MIpH YCTaHOBKM, MOYKHa OTPUMATHU BIAMOBIIHO OUIBINY MOTYXHICTh. [Ipu
IIbOMY, € YCl IJCTaBH pPO3PAaxOBYBAaTH, IO MPHU 30UIBIIEHI, MOKPANTUTHCS 1

CTIMKICTh IO KOPOTKHX MOPHBIB BITPY.

7. 3a pesynbTaTamMu MPOBEICHOTO aHai3y 3pOOUTH BUCHOBKU 1 CKIIACTH

3BIT.

KonTpoapHi nuTaHHs
1. Slkoro Tumy BITpOBa €HEPreTUYHA YCTAHOBKA JIOCIIKYETHCS B pOOOTI?
2. 3 SKMX OCHOBHHUX €JIEMEHTIB CKJIAaJA€ThCs TOCIII)KyBaHa BITPOBA €HEPreTHYHA
yCTaHOBKa?
3. ¥V yoMy noJssira€ HOBHM3HA KOHLIENITYaJbHOTO BHUPIILIEHHS LIOJ0 MOJEpHI3allii
JTAaHO1 BITPOBOI €HEPreTUYHOI YCTAHOBKHU?
4. Y 4oMmy MoJIATa€e CyTHICTh METOY, L0 JISKUTh B OCHOBI KOMIT IOTEPHOI MOJIE1?
5. Cucrema SKUX pIBHSHb JIEKUTh B OCHOBI TIAPOJWHAMIYHOI 3a/aadi, IO
po3rsiAaeThes?
6. SIxi KOMIT'FOTEpHI J1aHi OyJiM BUKOpPUCTaH1 Jyisi cTBopeHHs BipryansHoi BEY?
7. SIx HasABHICTh KOH()Y30p 3MIHUJIA KPYTHUIA MOMEHT?
8. SIx HasBHICTH KOH(Y30p BiioOpa3miacs Ha noTyxHocti BEY?
9. Ha3BiTh OCHOBHI TepeBaru 3amporoHOBAHOI BITPOBOI €HEPreTUYHOI yCTaHOBKU

HaJl TPaJAUIIAHUMHU.



