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KoHnTponbHa pob0Ta BUKOHYETHCS B YYHIBCHKOMY 30IIUTI 200 B KOMIT IOTEPHOMY
BapiaHTi. BapiaHT KOHTPOIBHOT POOOTH BHOMPAETHCSA MO OCTaHHIN HUQP1 yaOOBOro

mdpy. KonTponapHa poOoTa ckiIaiaeTbes 3 YOTUPHOX 3a/1a4.

Ocranns mudpa yuboBorol 2 3 4 5 6 [7 8 9 [0
Bapiant KoHTpoinbHOIL 2 3 4 B 6 [7 |8 |9 [10

B kiHmi koHTponmbHOI pOOOTH CTAaBUTHCSA JaTa, MIANHC 1 JAEThCS CIHCOK
BUKOPHCTAHO1 JIITEPATyPH .

3AJIAUA |

VY nanio3i Bigomi 3HaYeHHs cTpyMiB li, 2 1 I3 Ta Benmuuunu onopy ri, o, I3, I4, Is.

Buznauntn Hanpyry U Ha 3aTuckauvax jaHuiora, omip tx ta EPC ranpBaHIYHOrO

enemenTa E.
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Jan1 mo 3amaqi 1
Bapiant r, r2, I3, l4, I's,
I, Al Al A
Om | OMm | OMm | Om | OMm
1 1,3 | 1,0 | 0,7 2 4 1 2 5
2 15 1125 0,8 2 3 2 2 5
3 2 15 | 10 2 25 | 25 3 6
4 2 [ 1,75] 1,2 2 2 3 3 6
5 2,6 2 1,4 2 1 4 4 7




6 24 | 15 | 11 3 2 4 2 3)
7 2,7 2 1,3 3 3 3 2 3)
8 28 | 25 | 1,7 3 4 2 3 6
9 3,1 3 1,9 3 45 | 15 3 8
10 34 | 35| 21 3 5 1 4 8

3AJTAYA 2
VY nmaHIo31 BioMi omopu r; Ta rp. Hampyra Ha 3atmckadax jafiiora nopisHtoe U.
[ToryxHicTh BUMIprOBaHa BaTMeTpoM P. Bu3HauuTu omip r3 i CTpyMH y BCIX TiJIKax

naHiora. Cxiactu 0anaHC MOTYKHOCTEH.
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Bapiant Mawi 10 3agadi 2

u.B P, Bt r, Om r,, Om

: 100 200 20 i

7 120 250 30 =

3 100 400 10 30

4 120 300 15 20

5 100 250 o5 5

6 120 400 50 30

! 100 125 10 20

8 120 360 80 50

; 100 100 40 50

10 120 240 30 30




3AJIAYA 3

VY naHIro31 akKTHBHI Ta PEAKTUBHI OMOPH BIAMOBIIHO TOPIBHIOIOTH T1x1, [2X2, 3X3. [0
3aTHUCKAYiB JIAaHIIOTa JOJA€ThCs CHHycoinaimbHa Hampyra U. BusnauuTi: a) miroui
3HAQYCHHS CTPYMIB y TUIKaX Ta HEPO3TralyKeHid AUIAHIN, 0) aKTUBHY, PEaKTUBHY,
MOBHY MOTYXXHOCTI 000X TiiKax 1 3arhckaui JjaHiora. [loOymyBaTu BEKTOpHY
aiarpamy.
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Jlan1 mo 3amaqi 3

Bapianr U.B r, X1, Iy, X1, I3, X3,
OmMm | OM | OMm | Om | OM | Om

1 60 | 0,5 1 3 4 15 | -2
2 70 | 0,5 1 4 -3 | 15 2
3 80 | 0,5 1 6 8 2 | -15
4 90 | 05 1 8 -6 2 | -15
5 100 | 0,5 1 3 4 6 -8
6 120 1 0,5 4 -3 8 6
7 100 1 0,5 6 8 15 | -2
8 90 1 0,5 8 -6 | 15 2
9 80 1 0,5 3 1 2 | -15
10 110 1 0,5 4 -2 2 1,5




3AJIAUA 4

Jlo 3aTuckadiB JIaHIIOTa TMiABEACHO 3MIHHY CHHYCOiNalbHy HANpyry, IO i€

sgaueHHsa U. Yacrora =50 ['u. Busnaunru:

a)EMHICTh 3 KOHJIGHCATOpa, MPU SKOMY B JIAHII031 HACTaHE PEXHUM PE3OHAHCY

CTPYyMIiB;

0) BenmmuuHU cTpyMmiB Iy, 12, |3 ipu HacTaHHI pe30HAHCY.

[ToGynyBaTu TomorpadiuHy JiarpaMy Ta IOKa3aTH Ha HiM BEKTOPU IS PEKUMY

PE30HAHCY.
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Jlani no 3agadi 4
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3AJTAYA 5

VY TpudazHy 4oTUPUNPOBITHY MEPEXKY BKIIOUUIN TpU(a3zHy OCYyLIyBaJIbHY Iid, IO
MpecTaBiIsie COO0I0 CUMETPUYHE aKTUBHO-1HIYKTUBHE HaBaHTAXXEHHA 3 omopoM R, i
Xn 1 JaMOu po3KaproBaHHA MOTYXHICTIO Pj koxna. OOMOTKM Tmeul 3'eaHaHi
TpUKyTHUKOM. JlaMmu pozxaproBanHs "3ipkoro". KilbKicTh Jamn y KoxkHIN (a3l na,
Ng, Nc BCTaHOBJEHO. Bu3HaumTH moKa3aHHS ammepMmeTpiB A1, Az, Az, As, As Ta
BosibT™MeTpa V. Hakpecnutu BekTOpHY JaiarpaMy JIaHIIora JIjs 3'€JHAHHS JIaMIl

PO3PKAPIOBAHHSA, 3 AKOTO 3HAWUTH YHCIOBE 3HAYEHHS CTPyMY B HyJIbOBOMY ApoTi lo. P

= 3P4 = 3U¢)Iq).

Q)

Jlan1 mo 3amaqi 5
Bapianr | R, Xn, | Pm, | Na, | Ne, | Ncy | U
Owm Om | Br | wr | T | wr B
1 4 3 200 | 50 80 30 | 380
2 6 8 300 | 40 30 60 | 220
3 12 16 | 500 | 80 | 40 30 | 380
4 3 4 200 | 20 50 | 40 | 220
3) 8 6 150 | 100 | 60 50 | 220
6 16 12 | 300 | 50 70 | 40 | 380
7 32 24 | 500 | 30 | 40 60 | 380
8 8 6 150 | 80 | 100 | 50 | 220
9 4 3 300 | 60 | 40 30 | 380
10 24 32 | 200 | 40 80 80 | 220




3AJIAYA 6

Jlo Tpuda3znoi niHii 3 diHiiHO0 Hanpyrowo Uy miaKIoueH! TpuQazHuil CUMETPUIHHMA
npuiiMady, 3'€IHaHUN 3a CXeMOIO «A» 1 rpyna oaHO(pa3HUX MpUtMayiB, 3'€THAHUX 3
CXEMOIO «3IpKa» 3 HeHTpadbHUM MpoBoAoM. [loBHuil omip a3y CUMETPUUYHOIO
npuiiMaua 3a1aH0 B KOMIUIEKCHIH (QopMi zy = Zy-€. TloTyKHOCTi, mI0
CIOKMBAIOThCA OJHO(MAa3HUMU NpuiiMadyamMu piBHI Pa, Pg, Pc ipu cos ¢ = 1. Omip
HEUTPaIbHOIO APOTY ZN 3HEBAXKIMBO MAJIO.

BU3HAYUTU: a)dasui Ta niHiHI CTpyMU B NHpuiiMadi, 3'€HAHOMY 3a CXEMOIO
"TpUKyTHUKA"; O)cTpyMH B OJHO(A3HUX MpHUilMayax; B) aKTUBHY, PEAaKTUBHY Ta
MOBHY IOTY>KHOCTI Ha 3aTucKadax JiiHii. [Io0yayBaTH BEKTOpHY AMrpamy 1 Mo Hii

BHU3HAYNUTH IIOKAa3aHHA KOXHOI'O aMIICPMCTpPa.
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JaHi 1o 3amadi 6

Bapiaut Uy | 24 | @, | Pa, | Ps, | Pc

B Om | rpan | Bt Bt Bt
220 | 10 15 | 2200 | 4400 | 6600
220 | 11 30 | 1200 | 2400 | 3600
380 | 20 15 | 5500 | 3300 | 7700
380 | 19 30 | 5500 | 1100 | 1650
220 | 22 30 | 2000 | 4000 | 6000
220 | 20 | 45 |2400|1200 | 1200
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7 380 | 38 | 45 | 1600 | 3200 | 4800
8 380 | 20 | 30 |3600 | 7200 | 2400
9 500 | 50 | 30 |1200 |1800 | 2400
10 500 | 25 | 15 | 2000 | 4000 | 1000

3AJTAYA 7
VY Mar"iTHOMy JIaHIIO31 CHJla KOTYIIKH, IIO0 HamarHiuye, aopiBHioe F. Marepian

CCpACYHHKA CJICKTpOTCXHi‘IHa cTajib. BU3HAYUTH NOTOKM Y TPBOX CTPUIKHAX.
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Jani go 3amadi 7
Bapiant C, Lo, F,
MM | MM A
1 30 | 0,5 | 700
2 40 | 1,0 | 750
3 45 | 0,5 | 800
4 50 | 1,0 | 850
5 55 | 0,5 | 900
6 60 | 1,0 | 950
7 65 | 0,5 | 1050
8 70 | 1,0 | 1050
9 80 | 0,5 1100
10 85 | 1,0 | 1200




3ATAYA 8

Tpudazuuit Tpanchopmarop XapakTepu3yeTbCcs HACTYMHUMHU  HOMIHAJIbHUMU
BEJIMUYMHAMU: MOTYXKHICTh Sn, BUIA JiHilHA Hanpyra Uy, HIDKYa JiHIHHA HAmpyra
Uon. Cxemu 3'enHadHs 0OMOTOK TpaHcdopmaTopa «3ipka/3ipka». [1oTyXHICTh BTpat
xojocroro xoay Po (mpu mepBuHHIN Hampysi, IO JOPIBHIOE HOMIHAJIbHOMY),
MOTYXHICTh BTPAT KOPOTKOro 3aMHKaHHS Pxp (Ipu cTpymax B OOMOTKax piBHUM
HOMIHAJIBHUM).

Busnauntu: a) xoedimieHT Tpancopmaiii; O)dazHi Hanmpyrm TEPBUHHOI Ta
BTOPUHHOI OOMOTOK MpPH XOJOCTOMY XOJi; B) HOMIHaJIbHI CTPyMH B OOMOTKax
TpaHchopmaTopa; I')aKTUBHUN onip (a3u NepBUHHOI Ta BTOpUHHOT 00MOTOK; 11) KK/I
TpaHnchopmaropa npu cos@ = 0,8 1 3HaueHHs KoedimieHnTa 3aBantaxkenns 0,25, 0,5,

0,75.

Jlani 1o 3amgadi 8

Bapiant | Sn | Uy, | Uow, | Po, | Pra,
kBA | kB B Br | Br
20 6 230 | 180 | 600
20 10 | 400 | 200 | 600
30 6 | 230 | 250 | 850
30 | 10 | 400 | 300 | 850
50 6 525 | 250 | 1325
50 10 | 400 | 440 | 1325
100 | 6 | 525 | 600 | 2400
100 | 10 | 400 | 730 | 2400
180 | 6 | 400 | 1000 | 4000
180 | 10 | 525 | 1200 | 4100
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3AJIAYA 9

Tpudazuuit acuHXpOHHUN ABUTYH 13 (Ja3HUM POTOPOM KHUBUTHCS BiJl MEPEKI 3
miHiiHOIO Hampyroio U. BenmuumHu, 1m0 XapaKTepu3ylOTh HOMIHAJIBHUN PEXUM
€IEKTPOJBUIYHA: IIOTYXHICTh Ha Baly Poy; BHAKICTL 00epTanHs poropa nz; KK/
N« KOe(DILIEHT MOTYKHOCTI COS (y; HOMIHAJbHA (pa3Ha Hanpyra ctatopa Uy = 220 B.
Kpatnicts myckoBoro crpymy Ki. Koedimient notyxxnocti cos @14 = 0,35. O6MoTKH
¢da3 poropa 3'eHaHI 3a cXeMoro "3ipka'.

Busnauutu: a) cxemy 3'eqnanHs (a3 oOMOTKH cratopa "3ipka" abo "TpukyTHHK"; 0)
HOMIHATLHUH MOMEHT Ha Bally pPOTOpa; B) HOMIHAIBHUH Ta IyCKOBUH CTPyM
€JICKTPOJIBUTYHA; T) KPUTHYHE KOB3aHHS €eKTpoABUTYHA. OOUHUCIUTH 32 3araIbHOIO
(GopMyJIOI0  €JEKTPOMArHiTHOrO MOMEHTY AaCHHXPOHHOI'O JBUTYHA 3HAY€HHS
MOMEHTY HACTyImHHUX 3HaueHb koB3anHs Sy = 0,1; 0,2; 0,3; 04, 0,6; 0,8; 1,0.

[ToOynyBaTu kpuBy M = {(s)

Jani o 3amayi 9

Bapiant U B P>y, Ny, Nay coson| Ky
kBT | 00/xB | %;
220 | 10 15 | 2200 | 4400 | 6600
220 | 11 30 | 1200 | 2400 | 3600
380 | 20 15 | 5500 | 3300 | 7700
380 | 19 30 | 5500 | 1100 | 1650
220 | 22 30 | 2000 | 4000 | 6000
220 | 20 45 | 2400 | 1200 | 1200
380 | 38 45 1600 | 3200 | 4800
380 | 20 30 | 3600 | 7200 | 2400
500 | 50 30 | 1200 | 1800 | 2400

500 | 25 15 | 2000 | 4000 | 1000
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3AJTAYA 10

EnexTpoaBUryH MOCTIHHOTO CTPYMY 3 MOCIIJOBHUM 30Yy/IKEHHSIM XapaKTepU3YEThCS
TaKUMHU HOMIHAJbHUMH BETUYMHAMU: Hampyra Ha 3atuckadi Upy; MOTYXHICTH Pu;
IIBUJIKICTh 0OepTaHHA SKOpsA n,. [Ipn HOMIHATLHOMY HaBaHTa)X€HHI MOIIIHICTh BTpaT
CTAaHOBUTHL: Y JIAHIIO31 SKOpPS Ta AO0JaTKOBHX moiiociB Pg = 4%; B oOmotmi
30ymkeHHst PB = 3%; MOTy>KHICTh MEXaHIYHUX Ta MarHiTHUX BTpat Py = 1,5%.
Buznauutu: a) crpym Iy crnoxxuBaHWil €JIEKTPOJBUTYHOM TMIPH HOMIHAJIBLHOMY
HaBaHTa)XeHH1; 0) HOMiIHaJTbHUI MOMEHT My Ha Bajly €JIeKTPOJABUTYHA; B) IMIBUAKICTb
obeptaHHs enekTpoaBuryHa npu crpymax (0,25; 0,75; 1,25) IH; r) cymapHi BTpaTu
enexkrpoasuryHa ta KKJI enekTponBuryHa; ) MOMEHTH Ha Bally 32 TUX K€ 3HAUYCHb

ctpyMy. [loOyayBaT MexaHI4YHY XapaKTEPUCTUKY €JIEKTPOBUTYHA.

Jlaui no 3amgadi 10
Bapiant | Uy, | Py, Ny,
B | kBt | 06/xB
1 110 | 5 600
2 220 | 10 | 700
3 440 | 15 | 800
4 110 | 20 | 900
5 220 | 25 | 1000
6 440 | 30 | 600
7 110 | 35 | 700
8 220 | 40 | 800
9 400 | 45 | 900
10 220 | 50 | 1000




