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MeTtoanuH1 BKa3iBKM Ta KOHTPOJBbHI 3aBJIaHHS CKJIQJICHO ISl CTY-
JIGHTIB CIlelialbHOCTe « ABTOMOO1I1 Ta aBTOMOO1IbHE T'OCIIOIapCTBOY,
«EneKTpuYHI CHUCTEMHM Ta KOMIUIEKCH TPAHCIIOPTHUX 3ac00iB» 3a04YHOI
dbopMu HaBYAHHS.

Mema xoumponvHoi pooomu — HAOYTTS CTyAEHTaAMH MPAKTUUHHUX
HABUYOK Yy BHUPIIICHHI 33/1a4 MOB’SI3aHUX 3 PO3PaXyHKaMH €JIEKTpooOsa-
JTHAaHHSI aBTOMOO1UTIB Ta TEPEBIPKH 3aCBOEHHS CTYJEHTAMH MaTepiasiiB 3
nuciuiulia  « EnextpuyHe Ta enekTpoHHE oOJiagHaHHS aBTOMOOUIIBY 1
«Enextpuuni cucremu AT3» B 00cs131 poOOUUX porpam.

KonTponbHa poOoTa moJisirae B po3B’sA3aHHI TPhOX 3ajay Ta IHCh-
MOBHX BIJINOBiZIeH 3a TphOMa MUTAHHSAMH CaMOCTIMHOTO 3aCBOEHHS TE€O-
PETUYHOTrO MaTepiany BiANOBIIHO O BapiaHTy 3aBJIaHHS.

OdopMieHHS KOHTPOJBHOI POOOTH BUKOHYETHCS 3a 3BUYAWHUMU
npaBuwiamu. Ilpu odopmiieHHi 3agad HEOOXITHO HABECTH KOPOTKHMA
3MICT 3aBJaHHS Ta BUXIAHI JAaHHI JJI1 pO3paxyHKY 3TiJHO CBOTO BapiaH-
Ty. B Xoz1 BupilieHHs 3aad TpeOa JaBaTh TEKCTOBI MOSCHEHHS, BKa3y-
BaTU PO3MIPHICTh PO3PAXOBAHMX 3HAYECHb Ta HABOJUTH HEOOXIAHI IS
po3paxyHKy cxemu Ta rpadikd. B kiHII pimieHb 3a1ad HaAalOThCS BU-
CHOBKM MO OTpUMaHuX pe3yibTatax. Ilpu odopmiieHHi BianoBijel Ha
KOHTPOJIbHI 3amuTaHHS OOOB’SI3KOBO HABOJUTHCS YBECh HEOOXITHUM
rpadiuynuit marepian (rpadikd, CXeMH, XapaKTEPUCTUKH, PUCYHKH) Ta
HEOOXI/IHI aHamTH4HI BHUpaszu. KpecneHHs rpadiuHOro marepiairy Ciij
BUKOHYBAaTH OXAaMHO 3 MO3HAYCHHSM IO3MINN Ha Kl € TOCHIAHHS Y TeK-
cTi BianoBial. CkaagHi PUCYHKM Ta CXEMH JI03BOJISIETHCS HaJaBaTH y BU-
IJIS1  KCEpPOKOMii. 3arajabHHil 00CAT KOHTPOJBHOI POOOTH CKIajiae
12...16 apkymiiB pykonmucHoro TekcTy. Ha TUTynbHOMY JIMCTI KOHTPOJIb-
HO1 pOOOTHM BKa3yeThCsl Ha3Ba JUCUUIUIIHM, HOMEp TpyId, NpI3BUIIE,
iHimamM Ta wudp cryaeHTa. Y KiHIl poOOTH HABOJIUTHCS CIUCOK BUKO-
pPHUCTaHOI JiTepaTypH, Jara 3aBepIIeHHsS POOOTH 1 0COOMCTHUH MiAIuC.

KonTponshi poboTn 3a KypcoM po3po0biieHi ajst 51 — Bapianty. Ba-
plaHT 10 BUKOHAHHS BU3HAYAETHCS JBOMA OCTAaHHIMHU Ludpamu mmdpy
(HOMepa 3aJlIKOBO1 KHIDKKHM CTyAEHTa). SIKIO OCTaHHI ABI U(pU OLIbII
3a 50, To 1 BU3HAUCHHS BapiaHTa Tpeda BigusaTtH 50.



INIOCTAHOBKA TA PO3BsA3AHHS 3AJIAY
3agaua 1

BusHauuTty OMyCTUMHUI 4Yac PpO3PSKaHHS KOMIUIEKTY aKyMyJsis-
topHux Oatapeil (AKD) t, Ta ix po3psanHy emHicTs C, BUXOASIYH 3 TOTO,
[0 KUBJICHHS CIIOKHMBA4lB €JEKTpOOOJIaJHAHHSA aBTOMOO1Is BiaOyBa-
€THCS TP HEPOOOUIOMY T'€HEepaTopi.

Po3psgna emuicte AKB — 11e KUIBKICTh €JIEKTpOEHEeprii, 10 BUMI-
pIOETBCS B aMIIEpP-TOJMHAX, SIKY MOXHa OTPUMATH MpU JaHUX YMOBAax
PO3pSIIKEHHS (TeMIieparypi, CHIIl CTPyMY PO3psiy, HIJIBHOCTI €IeKTPO-
JiTYy) 3a yMOBO1O, 0 Hanpyra Ha AKb He 3MEHIIUThCS HIKYE KPUTHY-
Horo 3HadeHHsA U, Ilomaneme 3menmenns nanpyru AKDb mix HaBaHTa-
KEHHSIM MPUBOJIUTH J10 TJIMOOKOTO po3pskeHHs Ta 3incyBaHHs AKD.

HominanbHa emHictb AKB Cy, sika BKa3zyeTbCd Ha i1 NO3HAYEHHI
(tum AKB), rapanTyeThbcs mpu ABaAUATH TOJWUHHOMY po3psail Oarapei
crpymoM | = 0,05C, no kpuruunoi Hanpyru Uy, = 1,75 B Ha koxH1i Oa-
HIIl OaTapei.

BuxinHi gaHHI 10 po3paxyHKy, 3TiHO BapiaHTaM 3aBjaHHS, HaBe-
neHo B Tabus.l. B Tabmuii Bukopucrtani HacTymHi ckopoueHHs: [IC — mo-
cmuoBHe 3 enHanHs AKDB; [1P — mapanensne 3 exnanns AKb; JIJI — mam-
na (¢ap JaTbHBOTO OCBITIEHHS (MOTYKHICTh KOHOI Jjamnu P; = 60BT);
JIb — namna ¢ap 6mxkaboro OcBiTiIeHHs (P, = 55 BT); I'B — rabaputHuii
Borauk (P3 = 5 Br); JIH — mixtap ocBitinenns nomepy (P4 = 5 Br); OIl —
onamoBau (Ps = 60 Br); I1/] — miairpiBau 3aguporo ckia (Pg = 60 Br);
JIIT — nammna ocBiTiennsa npunanis (P7 =3 Br).

Braxkatu, o Bci Tinu AKbB ski mepemideni B Taba.1 MarTh moda-
TKOBY HOMiHainbHY Hanpyry U, = 12B, a kutekicte AKB 1 Bcix Bapia-
HTIB JOPiBHIOE ABOM. CJiJl 3a3HAYMTH, 110 TPU IOCIIIOBHOMY 3 €JIHaHHI
AKBD 3aranpHa Harmpyra Ha KOMITIEKTI mojiBotoeTbest U, = 2U,, a 3arais-
Ha €MHICTh KOMIUIEKTY nopiBHIO€ eMHOCTI onHiel AKb C = C,. Sxuio
Mae Micre mnapajienbHe 3’e€qHaHHsS Ha AKDB, TO MOJBOIOETHCS 3arajibHa
emHicth Cy = 2C,, a Hampyra KOMIUIEKTY JOPIBHIOE HOMIHAIbHIN Hampy-
31 oguiei AKb U, = U, .

PospaxyHok uacy pospsxeHHs kKomiuiekTy AKb BUKOHyeTbCsl B
HACTYIHIA MOCHIJOBHOCTI.



Tabmuus 1 — BuxinHi qani a5 po3paxyHky po3psiaHoi xapakrepuctuku AKb

No 3’ eHaH- KUIbKICTB CIIOXKMBaYIB
Tun AKB
Bap. ua AKb | JIIT | JIB | TB | JIH | OIT | ITJ | JIII

1 2 3 4 5 6 7 8 9 10
00 6CT-45 I1C 2 2 4 2 - - 5
01 6CT-50 I1C 4 2 4 1 1 - 4
02 6CT-55 I1P 4 2 6 - - 1 3
03 6CT-60 I1C 2 2 4 1 1 - 4
04 6CT-75 I1C 2 2 6 - - 1 5
05 6CT-90 I1C 4 2 4 1 - 1 4
06 6CT-132 I1C 2 2 4 2 1 1 3
07 6CT-182 I1C 4 2 4 2 1 - 6
08 6CT-190 I1C 2 2 2 1 1 1 2
09 6CT-90 I1P 2 2 4 1 - 1 3
10 6CT-105 I1C 4 2 6 2 1 1 4
11 6CT-150 I1C - 2 4 1 1 - 6
12 6CT-65 I1C 4 2 6 - - 1 5
13 6CT-45 I1P 2 - 2 1 1 1 3
14 6CT-50 I1P 2 - 4 1 - - 5
15 6CT-55 I1C 4 2 6 1 1 1 6
16 6CT-60 I1P - 2 4 1 - - 5
17 6CT-65 I1P 2 - 2 1 1 - 4
18 6CT-75 I1P - 2 4 1 1 - 4
19 6CT-90 I1C 4 2 6 - - 1 5
20 6CT-105 I1C 2 - 1 - 1 1 6
21 6CT-132 I1C 4 2 4 1 1 - 6
22 6CT-150 I1C 4 2 4 2 1 - 5
23 6CT-182 I1C 2 2 4 1 - 1 4
24 6CT-190 I1C 4 2 6 1 1 - 4
25 6CT-45 I1P - 4 4 2 1 1 5
26 6CT-50 I1P 2 - 4 2 - 1 5
27 6CT-55 I1C 2 2 4 1 - 1 6
28 6CT-60 I1P 4 2 6 1 - - 6
29 6CT-65 I1P 2 - 4 1 1 - 5
30 6CT-75 I1C 4 2 6 3 1 - 4
31 6CT090 I1P - 2 4 2 1 1 6
32 6CT-105 I1C - 4 2 2 - 1 5
33 6CT-132 I1C 2 2 4 1 - 1 3
34 6CT-150 I1C 2 - 2 1 - 1 6
35 6CT-182 I1C 2 2 4 2 - - 4
36 6CT-190 I1C 4 2 6 - 1 1 5




IIponoBxenns Tabmuil 1

1 2 3 4 3) 6 I 8 9 10
37 6CT-45 I1P - 4 4 2 1 - 3
38 6CT-50 I1P 4 2 6 2 . 1 3)
39 6CT-55 I1P 4 2 6 1 1 - 6
40 6CT-60 TP - 4 4 2 1 1 5
41 6CT-65 ITP 2 - 2 2 1 - 6
42 6CT-75 TP - 4 4 1 1 - 4
43 6CT-90 I1C 2 2 6 1 . = 4
44 6CT-105 I1C 2 4 4 2 - 1 3
45 6CT-132 I1C - 2 4 1 1 1 6
46 6CT-150 I1C 4 2 6 1 1 - 5
47 6CT-190 I1C 2 - 4 2 - 1 6
48 6CT-60 I1P 4 2 4 2 1 1 3)
49 6CT-90 I1P 4 - 4 1 - 1 3)
50 6CT-105 I1C 2 4 4 2 1 - 6

3aranpbHa MOTYKHICTh HaBaHTaXEHHsS, ska BuUMaraetbcsi Bim AKD,
BU3HAYAETHCS K CyMa IMOTY)KHOCTEH OKPEMHX CIIOKHMBAYiB EJIEKTPOCHE-
prii Ha OOpPTy aBTOMOO1IS

ne Kj — KiIbKIiCTh CIIOKHBAYiB 1-TO THUILY,
P; — moTyXHICTh OJIHOTO 1-T'0 CIIOKKMBaya, BT.
EKBIBaJICHTHHI ONip HABaHTAXKCHHSI BU3HAYAETHCS YeEpe3 3arajibHy

MOTY)KHICTh CIIO)KHBAYiB Ta HOMiHaJIbHY Hampyry koMiniekty AKB (Uy)

2

R: = Y,

E — L]
P

Buznauaemo npubmmzauii crpym komiiekty AKb 3a ymoBoro, 1o
Harpyra koMiuiekty AKB Ha mpoTs31 BChOTO pO3psi/IPKaHHS 3aJIUIIAEThHCS
MOCTIMHOIO Ta PIBHOIO HOMIHAJILHOMY 3HAa4Y€HHIO




[TpnOmmu3nuit vac pospsmxeHHs kommuiekty AKDB Bu3HauaeThes
yepe3 CTPyM PO3ps/KaHHS y MepIIoMy HaOJMKEHHI

Sxmo t, < 4 ronuH, Tpeba NOBUIBHO 3MEHIINTH KUIBKICTH CHOXKH-
BauiB (TIOTYKHICTh) Ta 3a3HAYUTH fAKI cami. Pe3ynbTatu mepepaxyHKy B
ILOMY pa3l HAaBECTU TOPY4Y 3 pe3ylbTaTaMH MOTEPEIHHOTO PO3PaXyHKY
y DyXKKax.

JInst BU3HAaUE€HHST A1MCHOT po3psijaHOoi eMHOCTI KoMmIuiekTy AKB Tpe-
0a ckopucTyBaTUCSl TpadoaHATITUIHUM METOJAOM YTOUHEHHSI PO3PSIHO-
ro crpymy l,. Ha puc.l HaBemeHo po3pAnHI XapaKTEPUCTHKH aKyMyJs-
TOpa sl I’ AThOX (PIKCOBAHUX PEXHUMIB PO3psAKaHHS (CYIJIbHI KPHBI).
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Pucynox 1 — YacoBi po3psaHi XapaKTEPUCTUKHA aKyMYIISITOPY



MuTTeBe 3MEHIIIEHHS HANpyrd Ha aKyMyJsITOpl BIIHOCHO TOdYaT-
koBoro 3HadeHHs (U = 2,2 B) BigOyBaeThcs 3a paXyHOK TQJiHHS Hampy-
I'd Ha BHYTPIIIHBOMY OIOpl aKyMyJsiTOpa MijJ 4ac MijJ €IHAHHS HaBaH-
TaxxeHHs. Jlam BiOyBaeTbCs TMOCTYNOBE 3MEHIICHHS HAIMPYr J0 KpHU-
tHaHOro 3HaYeHHA U, Ilo6 ypaxyBartu 3HmxeHHa Hanpyru AKD min
4yac pO3psAIKEHHs, Tpeda BU3HAYUTH ii cepe/iHE 3HAUEHHS 3a MEPIoJ PO3-
pany Ugep . [ mporo Ha rpadiky po3paIHHX XapaKTEPUCTUK aKyMyIls-
TOPY OYAYIOTH PO3PSAIHY XapaKTEPUCTHUKY, IO BIJMOBITA€ BU3HAYECHOMY
B 3a1a4l 4acy t, MeTonoM excrpanossuii (IlyHKTHpHa KpuBa puc. 1) Ta
BU3HAYAIOTh IO HIM KOJUBAaHHS Hampyru 3a nepioa po3pany Umax, Umin.
Cepenne 3HauenHs Hanpyru komiuiekTy AKB Bu3HauaroTh 3 ypaxyBaH-
HSIM KUIBKOCTI akKyMyJsITOpiB B Oarapei M Ta kiibkocti AKB y KoMIiek-
Ti N (TUIBKH JJIS TIOCTIAOBHOTO 3’ €THAHHS)

. (Umax +Umin

)-m-n
cep 2 '

U

Jlani, yrOYHIOIOTE BEIMYUHY CTpyMy po3psany |, Ta 3Haxomdre mii-
CHY PO3pSIHY €MHICTb KOMIUIEKTY C), 11 BUBHAYEHOTO PEXKUMY:

U

_ cep _
=22, C,=1,-t,.

[S]

Sxmo vac pospsamxansa cknanae t, < 20 rox., To po3psaHa €EMHICTh
KOMIUIEKTY Oyne MeHIl 3a HoMiHanbHy C, < Ci. SIKIo 4ac po3psaKeHHs
t, > 20 rox., o HaBnaku C, > Cy .

3amaua 2

PospaxyBatu Oe3koHTakTHUM perynstop Hanpyru (PH), cxema
SKOTO HaBeJeHa Ha puc. 2. 3riIHO 3aBAaHHS Tpeda BU3HAYUTU OMOPH pe-
3UCTOPiB cxeMu Rj...R4 Ta pexxumu Kin perynstopa Hampyru (CTpymMH B

: 1
KOJIaX CXEMH Y CTaHi CIpaibOBYBaHHS [; Ta MOBEpHEHHS [;).
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Pucynok 2 — Cxema eJleKTpUYHA NPUHLIMIIOBA PEryJsATOPa HANPYIH

3a pesynabTaTaMu po3paxyHKy cxemMd PH HeoOXimHO BU3HAYUTH
npuaatHicte oopanoro cradimitpony VD Tta tpansucropis VT1, VT2 nns
3aJJ0BUIBHOTO (DYHKIIIOHYBAaHHS CXEMHU PETYISITOPY HaNpyru.

Jlist BUpiIIeHHs 3a/1adl 3aJjaHo: Hampyra crpaiboByBaHHs U; omip
OOMOTKHM 30Y/IKEHHSI TeHepaTopa I3; TUI CTaOLIITPOHY, L0 BUKOPHUCTO-
BYETBCSI JJI1 CHHTE3y CXEMH 3 JIOBIIKOBUX JaHHX (Ta0. 2).

Tabmmus 2 — BuxigHi faHi 15 po3paxyHKy peryJsitTopa HANPyru

Ne Hanpy- | Omnip | Tum cradi- Ne | Hanpyra | Omip Tum cra-
Bap. |raU,B|r, Om | nitpoHy Bap. U B r, Om | OuIITpOH ¥

00 12,8 2,6 KC170A 26 13,0 2,8 KC175A
01 13,0 3,2 KC147A 27 13,2 4,2 KC168B
02 13,2 3,4 KCI156A 28 13,4 3,6 KC147A
03 13,4 3,6 KC168A 29 13,6 3,4 KC156A
04 13,6 2,8 KC162A 30 13,8 4,8 KC182A
05 13,8 3,8 KC168B 31 14,0 7,0 KC168A
06 14,0 4,2 KCI175A 32 14,2 7,2 KC162A

07 14,2 4,8 KC182A 33 25,2 16,0 JI814A

08 25,2 7,0 KCI191A 34 25,4 16,2 J1814b

09 25,4 7,2 KC210b 35 25,6 16,4 J1814B

10 25,6 7,6 KC213b 36 25,8 16,6 J814I°

11 | 258 | 16,0 | J8I4A 37 26,0 172 | J8141




12 | 26,0 | 164 | [I814b 38 26,2 74 | JISI8A

13 | 26,2 | 16,6 | [I814B 39 26,4 7.6 TIS1SB

14 26,4 16,8 J814I° 40 26,6 7,8 J818I"

15 | 266 | 70 | [OSi40 41 26,8 8,0 2115

16 26,8 7,2 J818A 42 27,0 12,0 KC211B

17 27,0 7,6 J1818b 43 21,2 12,2 KC211T"

18 27,2 16,0 J1818B 44 27,4 12,4 KC182A

19 27,4 16,2 J818I" 45 27,6 12,6 KCI191A

20 27,6 16,4 KC211b 46 21,8 8,0 KC210b

21 21,8 16,6 KC211B 47 28,0 16,2 KC213b

22 | 280 | 76 | KC20IT | 48 28,2 16,0 | 8141

23 28,2 16,4 KC213b 49 28,4 8,4 J8141°

24 28,4 16,6 KC210b 50 28,6 14,0 KC213b

25 | 286 | 168 | J8141

VY Ttabn. 3 HaBejeHO TapaMeTpu CTAOUTITPOHIB: Hampyra cradiii3a-
mi U MiHIMATBHMM CTpyM cTaOumizamii /.;min; MAKCUMAIbHO JOITYCTH-
MUN CTpyM cTabimi3amii /.;max-

Tabmuus 3 — [lapameTpu cTadiniTpoHiB

Turm ctabi- | 3HadyeHHs mapamerpiB | Tum ctabi- | 3HaYeHHS mapameTpiB
JHTPOHY Uer, Imins I max: JTPOHY Uen lmins | s
B MA MA B MA MA

KC147A | 47 | 30 | 580 | M8ISC | 90 | 30 | 330
KCI56A | 56 | 3,0 | 550 | KCI9IA | 91 | 30 | 150
KCI62A | 6,2 | 3,0 | 220 | MOSISA | 95 | 30 | 330
KCI68A | 68 | 3,0 | 450 | KC211B | 95 | 50 | 330
KCi68B | 68 | 3,0 | 20,0 | JM814B | 100 | 3,0 | 320
KC170A | 7,0 | 3,0 | 20,0 | KC2106 | 100 | 3,0 | 14,0
KCI75A | 75 | 3,0 | 180 | KC21iT | 10,5 | 50 | 33,0
TISI4A | 80 | 30 | 40,0 | nMs8l4r | 11,0 | 3,0 | 29,0
18186 80 | 30 | 330 | KC211b | 11,0 | 50 | 33,0
KCIS2A | 82 | 30 | 170 | KC2136 | 13,0 | 30 | 100
JISISB | 85 | 3,0 | 330 | MASI40 | 130 | 3,0 | 240
JI814b 90 | 30 | 360

VY SKOCTI aKTHBHHMX €JIEMEHTIB CXEMHU OOPAHO KPEMHIEBI TpaH3UC-
topu N-p-n tumy VT1(KT315), VT2(KT805) nis Bcix BapiaHTIB 3aBAaH-
Hs. TpaH3uCTOpU XapakTepu3yIOThCA HacTymHUMHU mapameTpamu VT1

9



(VT2): moreHuianbhi 0ap’epu emitepuux mnepexoaiB Us0=0,6 B (1,2 B);
BX1JIHI OIOpH y cTaHi HacuueHHs Iy;=200 Om (2,6 OM); BUXiTHI OMIOpH Y
cTaHi HacuW4eHHS [;;=2,4 Om (0,50M); cratuuHi KOEQIMEHTH MiACH-
nennst ctpymy =100 (10). Ctpym nmoniibHHMKA Hampyru yepes rmiede R
OPUMHATH PIBHUM TOABIMHOMY 3HAYEHHIO MIHIMAJILHOTO CTPyMy CTali-
m3amii 1,=21.; min-

Pospaxynok cxemu PH BUKOHYIOTH B HAcCTymHINM MOCIIJOBHOCTI.
Bu3HauaioTh piBEHb HApyrH y pekumi moBepHenus U', Buxomsuu 3
YMOBH 33JI0BUILHOT SKOCTI perymobanns U’ =0,95U.

Ha mincraBi nepmoro 3akony Kipxroda, BU3Ha4al0Th CTpyM 4epes
pesuctop R; Ha mopo3i crpaibOBYBaHHs CTaOTITPOHA, KOJU TPAH3UCTOP
VTI mie 3a4nHEeHO

Il - I2 + ICT.min :3ICT.mjn'

Omip pesucropy R3 st 11bOro CTaHy BHU3HA4YalOTh Ha TJCTaBl 3a-
koHy Oma

Jlia BumiproBasibHOT yacTuHu PH y cTaHl cnpaiibOBYBaHHS MOKHA
CKJIACTH PIBHSHHSA Ha mifcTaBl Jpyroro 3akoHy Kipxroda (0e3 ypaxy-
BaHHS BIUIMBY JWHAMIYHOTO OIOPY CTaOLIITPOHA)

U = I1R1+UCT+U6.01
U=1,R +1,R, '

Po3B’si3yroun 1110 CUCTEMY PIBHSHb 3HAXOASTh OMOPU BIJMOBITHUX
pesuctopiB Ry, Ry,.

Po3paxoBytoTh Buxignui kackaa PH y crani cnpansoByBanHs. Jls
ILOTO TIOCTIOBHO BH3HAYaIOTh PEXKUMHU TpaH3uctopa VT2 y BiguuHe-
HOMY cTaHl (cTpyM KoJiektopa I, cTpyM 0a3u [s, Hampyry Ha BXO.i
tpau3ucropa Uge)

U I
_ _K2 _
IK2 - J |62 - ! U662 _U6.02 + |62er.2'
3 BHX.2 2

10



BuzHauaroTe omip oOMeXyrodoro pe3uctopy Ry s 3abesnedeHHs
HEe 00X1HOTO cTpymy Oazu VT2
R4 _ U _U6e2 .

|62

Po3paxoBytoTh pexumu Tpanzucropa VTl y BiJUYMHEHOMY CTaHi
(moBeprenHst npu Hampy3i U')

__ Y2y —u,,
kl = R Ly ! 61 — 5 ! 6el = “6.01 + 61er.1'
4

BHX.1 1

BuzHauaroTh MakCUMaJIbHUIM CTpyM 4epe3 oImip pe3uctopy Rs koum
Tpanzuctop VT1 nepedyBae y BIIUMHEHOMY CTaHi

I'_U6e1
3_ .

Ry

Ctpym cTaOUTITpOHA, B TaKOMY pa3i, Ma€ MaKCUMaJbHE 3HAUCHHS
Ta BU3HAYAETHCS Ha MiJIcTaBl nepioro 3akoHny Kipxrodga

/
I, + 15

ICT =

Jlns crany nmosepHenHst (npu Hanpysi U'), xomu tpansucrop VT1
nepedyBae y BIIYMHEHOMY CTaHI MOKHA 3alKcaTd CIiBBITHOIICHHS IS
BU3HAUCHHS PEKUMY MOJUIBHUKA HAPYTru

r__ gt
Ly =1+1,
r_qr ’ '
U'=1LR + 1R,
Po3B’s13yfoun 110 CHCTEMY, BHM3Hauaemo ctpymu |/, |, mis cramy

MOBEPHEHHS.

[Ipunarnicte crabunitpoHa st podbotu B cxemMi PH 3 oOpanumwu
€JIEMEHTaMH BU3HA4YalOTh 3a YMOBOKO HE MeEpeOUIbIIEHHS JOMYCTUMOIO
CTpyMy cTa0um3arii

I, <l

CT.max *
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[IpunatHICTh TPAH3UCTOPIB BH3HAYAIOTh 32 YMOBOKO iX MEpPEKIIO-
YEHHS y NpOTU(PAZHOMY PEXKUMI

I rBI/IX.l < U6.02 '

Kl

SKiIo 1l yMOBH 3aJI0BOJIBHAIOTHCS, CUHTE30BaHAa CXEMa PEryssiTo-
pa Hampyru € mpare3aaTHolo.

3agauya 3

Po3paxyBaTu eNeKTpuUYHI TapaMeTpy KOHTAKTHOI CHUCTEMH 3ara-
JIFOBaHHS y MIBUAKICHOMY Jiama3oHi 0OepTaHHS KOJIIHYATOTO Baly JIBH-
I'VHA BHYTPIMHBOro 3ropsiHHs (Ng=500...6000 xB.™). 3a pesynbratamu
pO3paxyHKy MNoOyayBaThu poOOUl XapaKTEPUCTHKHA CUCTEMH 3alaOBaH-
HS 10 piBHIO BropuHHOi Hanpyru Upn=fi(N) Ta eHeprii inaykTHBHOI (hazu
ickpoBoro po3psay W =f,(n). Ha mincraBi moOymoBaHux poOoYMX Xapa-
KTEPUCTUK BU3HAYUTH MaKCHUMaJlbHI OOEpPTH [BUTYHA Ha SIKUX CHUCTeMa
3allaJIOBaHHsA Il € Mpale3JaTHO 3a yMoBamu o Hampyst Upm >U, Ta
ereprii W > 20 mJIx. 3poOuT BUCHOBKH TPO TPAIE3/IaTHICTh CUCTEMH
y poOo4yoMy jiana3oHi 0OepTaHHS JBUTYHA.

3a BUXiJHI AaHHI JJi1 pO3paxyHKy BH3HAUEHI HACTYIIHI €JIEKTPUYHI
Ta KOHCTPYKTUBHI TapaMeTpU CUCTEMHU:

- Hanpyra xwuBjeHHs cuctemu Big AKBb aBromo6insg Ug=12 B (s
BCIX BaplaHTIB 3aBJaHHS);

- KUTBKICTh IMJIIHJPIB ABUTYHA Z;

- koedimieHT mpodimo Kynauka nepepuBHHKa K, =0,4 (mns z,=4),
k,=0,6 (1 z,=6);

- OIp MEPBUHHOTO KOJIa CUCTEMH 3amnairoBaHHs Rj;

- IHAYKTUBHICTh TIEPBMHHOI OOMOTKH KOTYIIIKH 3arajtoBaHHs Li;

- EMHICTh KOHJIEHCATOpa MEPBUHHOTO Kojia cuctemu Ci;

- PO3II0/JIlJIEHa EMHICTh BTOPUHHOTO KoJja cuctemMu Cy;

- KUTbKICTh BUTKIB MEPBUHHOI OOMOTKHM KOTYIIIKH 3alaifOBaHHs Wi,

- KUTbKICTh BUTKIB BTOPUHHOI OOMOTKH KOTYIIIKM 3alaifOBaHHS Wo;

- Hampyra mpoOOr0 Ha ICKPOBOMY MPOMIKKY CBIUKH 3alaFOBAHHS Y
pobounx ymoBax Uy,

Buxingni maHi mjig po3paxyHKy MapaMeTpiB 3riIHO BapiaHTaMm 3a-
BJIaHHS HaBeJAE€HO B Ta0JI. 4.
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Tabmuist 4 — BuxigHi q1aHi 15 po3paxyHKy po0040i XapaKTepUCTUKHA CHCTEMH

3aMaJIl0 BAaHHA
Ne Ry, L, Cy, Co, Uy,
Bap. “l Om I'n MKD HO Wi We KHPI;
1 2 3 4 5 6 7 8000 9
00 | 6| 70 0,12 0,23 0,11 300 21000 8,0
0L | 4| 65 0,10 0,20 0,08 250 20000 10
02 | 6| 65 0,10 0,20 0,08 250 25000 8,0
03 | 4| 6.0 0,12 0,20 0,09 300 21000 10
04 | 6| 60 0,12 0,20 0,10 300 24000 8,0
05 | 4| 60 0,12 0,25 0,12 350 24500 10
06 | 6| 65 0,12 0,25 0,12 350 28000 8,0
07 | 4| 65 0,12 0,22 0,09 250 20000 11
08 | 6| 75 0,12 0,22 0,08 250 25000 9,0
09 | 4| 75 0,14 0,30 0,11 300 21000 11
10 | 6| 55 0,14 0,30 0,11 300 24000 9,0
11 | 4| 55 0,14 0,28 0,12 350 24500 11
12 | 6| 65 0,14 0,28 0,12 360 28000 9,0
13 | 4] 65 0,15 0,25 0,09 250 20000 12
14 | 6| 7,0 0,15 0,25 0,9 250 25000 10
15 | 4] 7,0 0,15 0,22 0,10 300 21000 12
16 | 6| 6,0 0,15 0,2 0,10 300 24000 10
17 | 4] 6,0 0,16 0,30 0,12 350 245000 12
18 | 6 | 6,0 0,16 0,30 0,12 350 28000 10
19 | 4] 6,0 0,10 0,28 0,08 250 20000 10
20 | 6| 60 0,10 0,28 0,08 250 25000 8,0
21 | 4| 6,0 0,11 0,25 0,09 300 21000 10
22 | 6| 60 0,11 0,25 0,09 300 24000 8,0
23 | 4| 60 0,12 0,23 0,12 350 24500 10
24 | 6| 60 0,12 0,23 0,12 350 28000 8,0
25 | 4| 70 0,13 0,22 0,09 250 20000 11
26 | 6| 7,0 0,13 0,22 0,09 250 25000 9,0
27 | 4| 65 0,14 0,28 0,11 300 21000 11
28 | 6| 65 0,14 0,28 0,11 300 24000 9,0
29 | 4| 55 0,15 0,25 0,12 350 24500 11
30 | 6| 55 0,15 0,25 0,12 350 28000 9,0
31 | 4| 65 0,15 0,20 0,10 250 20000 12
32 | 6| 65 0,15 0,20 0,10 250 25000 10
33 | 4| 70 0,16 0,30 0,11 300 21000 12
34 | 6| 70 0,16 0,30 0,11 300 24000 10
3% | 4| 60 0,16 0,22 0,12 350 24500 12
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36 | 6| 60 0,16 0,22 0,12 350 28000 10
37 | 4| 60 0,11 0,20 0,09 250 20000 10
38 | 6| 60 0,11 0,22 0,09 250 25000 9,0
39 | 4| 60 0,12 0,25 0,10 300 21000 10
40 | 6| 60 0,12 0,25 0,10 300 24000 8,0
41 | 4| 6,0 0,13 0,28 0,11 350 24500 10
42 | 6| 6,0 0,13 0,28 0,11 350 28000 8,0
43 | 4] 6,0 0,12 0,22 0,08 250 20000 11
4 | 6| 6,0 0,12 0,22 0,08 250 25000 9,0
45 | 4| 7,0 0,14 0,25 0,09 300 21000 11
46 | 6| 7,0 0,14 0,25 0,09 300 24000 9,0
47 | 4|1 6,5 0,15 0,30 0,10 350 24500 12
48 | 6| 6,5 0,15 0,30 0,10 350 28000 10
49 | 4] 6,5 0,16 0,22 0,12 250 20000 12
50 | 6| 65 0,16 0,22 0,12 250 25000 10

Jlo peXMMHHX HapaMeTpiB CUCTEMHU (SIKI 3aJeKaTh BiJ IIBUAKICHO-
ro peXuMy JBUT'YHA) BIJHOCSTH: Yac 3aMKHEHOT'O CTaHy KOHTAKTIB II€-
pepuBHHKa t,; pPIBEHb CTpYMy PO3pHUBY INEPBHHHOTO Koza [,; BTOPHHHY
Harpyry, o posBuBae cuctema U,n, ; enexrpopyxomy cuiry (EPC) camo-
1HYKIII1, sTKa YTBOPIOETHCS B MEPBUHHIA OOMOTII KOTYIIIKUA 3arajrOBaH-
HSl €1y; EHEPrito ICKpOBOTO pO3PSAy sIKa JOPIBHIOE EIEKTPOMATHITHIN
€Heprii 110 HAaKOMWYYEThCS B MOJII KOTYIIKM 3alaFOBaHHS Ha 4Yac po3-
puBy niepBuHHOTO Koja W, .

Yac 3aMKHEHOr0 CTaHy KOHTAaKTIB TMEpepUBHUKA JJIs OOpaHOTO
IIBUJIKICHOTO PEXKUMY BU3HAYAETHCSA 3 ypaxXyBaHHIM KOE(IIEHTY MPO-
b0 KyJadyka TepepruBHUKA

120
n -z

KB o

t(n)=k,

PiBeHb CTpyMy pO3pUBY B MEPBUHHOMY KOJII CHCTEMH 3alaFOBaH-
HS 3QJICKUTh BIJI 4acy 3aMKHEHOTO CTaHy KOHTAaKTIB Ta BHU3HAYAETHCA 3

hopmym
oo
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BtopunHa Hampyra, mo po3BHUBAEThCA CHUCTEMOIO 3alaJfOBaHHS,
BU3HAYAETHCS HA TiJCTaBl OajaHCy €Heprii B KoJiax cucreMu. Makcruma-
JbHI (aMIUTITYy[HI) 3HAYEHHS IMITYJIbCIB BTOPUHHOI HAMNpPYyryd 3aJie’KaTh
BiJl PIBHIO CTPyMY PO3PHMBY Ta MiJAPaxOBYIOTHCS I OOpPaHOTO PEKUMY
3a (OpMYIIOI0

Usn (M) =1, () |——5
Vq- — | +C,

Pisenr EPC camoiHayKIlli KOTYIIKK 3aladiOBaHHS BHU3HAYAETHCS
gepe3 koedimieHT TpaHchopMallii (CImiBBIAHOIIEHHS KIJIHKOCTI BHTKIB
BTOPUHHOI 1 HIEPBUHHOI OOMOTOK)

W
_ 1
em(n)=U,,(n)-—.
W,
EHepris, 1110 HAKONMUYYETHCA B IMOJI KOTYIIKH 3allalfOBaHHA (€HEp-
risg 1ICKpOBOTO po3psny) 0€3 ypaxyBaHHS BUTpPAT Y BTOPUHHOMY KOJI CHU-
CTEeMH 3aJIEKUTh BIJl CTPyMY PO3PUBY

W, (n)=0,5-L,-13(n).

Po3paxyHOK po0OYMX XapaKTEPUCTHK CHUCTEMH 3allalfOBaHHS BU-
KOHYETbCS B HACTYIHIM MOCHIJOBHOCTI. Y BHILIEHABEACHI (POpMYyIH i Ji-
CTAaBJIAIOTH BUXIJIHI JIaHI 3TAHO BapiaHTy 3aBAaHHsI. BUKOHYIOTH po3pa-
XYHOK TapaMeTpiB i KOXHOTO IIBUAKICHOTO pexuMy ABUryHa. Pe-
3ylAbTaTU PO3PAXyHKY 3BOASATH Yy TaOI. O.

Tabmus 5 — @opmat Tadauui AJIA pe3yJbTaTiB PO3paxyHKy
CHCTEMHM 3alAJIOBAHHA

[Tapa- YacroTta ob6epTaHHs KOJIHYACTOTO BaTy Ny, XB. ™

merpu | 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000 | 6000
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Po3paxyHok mapameTpiB Ta moOyayBaHHS rpadikiB poOOUYMX Xapa-
KTEPUCTUK MOKE€ BUKOHYBATHCS 3BUYAMHUM CIOCOOOM, ab00 3a JOMOMO-
rol0 KOMII'IOTEPa 3 HAJaHHSIM PO3JIPYKIBOK.

BIAMMOBIAI HA IIMTAHHSA

B Tabn. 6 HaBemeHO HOMEpPW KOHTPOJBHUX MHUTAHb 3a SKUMH Tpeda
JTaTU MACHMOBI B1AITOB1A1. HUyK4ue HaBeIEeHO 3MICT IUX NUTAHb.

Tabnums 6 — BapianTu po6iT i HoMepH KOHTPOJIBLHUX MUTAHD

Ne Homepnu Ne Homepn Ne | Homepm 3a- | Ne Howmepu
Bap. 3anuTadb |Bap. | 3ammrans | Bap. naranb  |Bap. | 3anuranb

00 I, 23, 38 13 | 10, 26,40 | 26 5, 24,35 39 | 2,25,40

01 6, 24, 36 14 | 13,30,42 | 27 6, 26,36 40 | 17,21, 32

02 2,26, 34 15 | 14,23,38 | 28 7,27, 32 41 | 18, 31,41

03 5,21, 40 16 | 15,28,41 | 29 8, 22, 38 42 | 19, 27,39
04 3,27, 35 17 | 17, 30,37 30 9, 28, 35 43 | 20, 30,33
05 4, 25, 40 18 | 16,31,36 | 31 11,23,33 | 44 | 4,26, 36
06 5, 26,41 19 | 18,26,35 | 32 12,29,40 | 45 | 6, 30,40
07 7,31, 42 20 | 20,25,34 | 33 13,23,41 | 46 | 5,21, 38
08 8, 28, 41 21 | 19,24,33 | 34 14,21,32 | 47 | 1,22, 36

09 9, 29, 39 22 | 1,22,36 35 16, 30, 37 | 48 8, 31, 32

10 10,30,32 | 23 | 2,23, 32 36 15,31,36, | 49 | 14, 28,42

11 11,22,39 | 24 | 3,21, 39 37 1,22, 35 50 | 15,23, 34

12 12,27,41 | 25 | 4,25, 34 38 3,24, 34

[IuTaHHsl TeOpPeTMYHOT0 MaTepiaay

1. VnamtyBanHd Ta MPUHUMN A1i CBHHIIEBOI aKyMYJIATOpHO1 OaTa-
pei (AKB).

2. Xapaktepuctuku 3apsany 1 po3psaay AKbB, Meronu 3apsiikeHHS
AKD, Bunu i npuuunu camopospsany AKBD.

3.IlonaTTss HOMiIHANBHOT Ta po3psaHoi eMHOCTI AKD, KOHCTpyKTH-
BHI TTapaMeTpu Ta eKCIUTyaTalliitHi QakTopu, 110 ii BU3HAYAIOTh.

4.0Oco0nmBOCTI KOHCTPYKINi Ta ekcrutyaTarii cydacHux AKDB ski
HE 00CITYyrOBYIOTHCS.
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5. ¥VnamtyBanHs Ta (YHKIIIOHYBAaHHS aBTOMOOUIBHOTO TEeHepaTopa
3MIHHOTO CTPyMY 3 J3b00OTOI0HUM POTOM.

6. YnamtyBaHHa Ta (PyHKIIOHYBaHHS aBTOMOOIILHOTO TEHEpaTropa
3MIHHOT'O CTPYMY 1HJYKTOPHOTO THITY.

/.IlepeBaru aBTOMOOLILHOTO T€HEpaTOpa 3MIHHOTO CTPyMy B TIO-
PIBHSIHHI 3 T€HEPATOPOM TOCTINHOTO CTPyMY.

8. YnamryBanHs Ta (YHKIIOHYBaHHS TpboX(}a3zHOTO BHUIIPSIMIIIYA
reHepaTopa 3MIHHOTO CTPyMY.

9. AHammi3 eNeKTPUYHMX XapaKTePUCTUK aBTOMOOLILHOTO TeHepa-
TOpa 3MIHHOTO CTPyMYy.

10. YnamryBanssi Ta QyHKIIOHYBaHHS €JIEKTPOCTapTEPy.

11.TlepeBaru cucTeMU KEpyBaHHS EJICKTPOCTApTEPOM 3 JIBOX 0O-
MOTKOBHUM TSITOBUM peEJie.

12.Pi3HOBUAM KOHCTPYKIIIA MPUBIJHUX MEXaHI3MIB cTaprepa.

13.Pi3HOBUAM KOHCTPYKIIH CTapTEPHUX EICKTPOIBUTYHIB.

14.YnamtyBaHHs amapaTiB KOHTaKTHO-OaTapeWHO1 CHCTeMU 3ara-
JFOBAHHS.

15. VnamryBanHss Ta (YHKIIOHYBAaHHS TE€PMOOIMETAIEBUX 1MITYJIb-
CHUX TEPMOMETPIB Ta MAaHOMETPIB.

16. YnamtyBanHd Ta (PYHKIIOHYBaHHS TEPMOMETPIB Ta MaHOMET-
piB 3 PE3UCTUBHUM JIATYUKAMH Ta MarHITOCIEKTPUUHUMHU TOKAKIUKAMHU.

17. YnamtyBanHsd Ta (YHKIIOHYBAHHS CHCTEM KOHTPOJIIO PIiBHS
NajrBa 3 JOTOMETPUYHHM Ta O1IMETAICBUM ITOKAKYHUKOM.

18. YnamtyBanHa Ta (PyHKIIOHYBaHHS MAarHITOIHAYKI[IAHOTO CITi-
TIOMETPY.

19. VrnamryBanHs Ta (yHKIIOHYBaHHS TaXOMETPY Ta CIIJOMETPY 3
€JIEKTPOTIPUBOJIOM.

20.YnamryBaHHsl Ta (PyHKIIOHYBaHHS EJIEKTPOHHUX TaXxOMETPIB.

21.YnamryBaHHs Ta (PYHKIIOHYBaHHS KOHTAKTHO-BIOpaIliiHUX pe-
TYJISATOPIB Hapyru.

22.YnamrtyBaHHS Ta (YHKIIOHYBaHHS KOHTAKTHO-TPAH3UCTOPHUX
PEryJIATOPIB HAIPYTH.

23.YnamTyBaHHS Ta (QYHKIIOHYBaHHS OE3KOHTAKTHHUX PETYJIATO-
piB HaIpyru.

24 . Knacudikailisi aBTOMOOUIBHUX CHUCTEM 3allalfOBaHHS 3a 3arajib-
HUMU CTPYKTYPHUMHU O3HAKaMH Ta MPOMUCIOBOIO KOMIUICKTAIIIETO.
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25.1Ipu3HayueHHsT €NeMEeHTIB Ta (YHKI[IOHYBaHHS KOHTAKTHO1 CHC-
TEMU 3alaTIOBaHHS.

26. Anami3z poO6oYNX MPOIECIB B CHJIOBUX KOJAX CHUCTEMH 3amallio-
BAaHHS 3 HAKOTIMYEHHSIM €HEprii B IHAYKTUBHOMY €JIEMEHTI.

27. YnamitryBaHHs Ta (YHKIIOHYBaHHS KOHTAKTHO-TPaH3UCTOPHOI
CUCTEMHU 3alaIFOBaHHS.

28.YnamryBaHHs Ta (PYHKIIOHYBaHHS OE3KOHTAKTHOI CHCTEMHU 3a-
MATIOBAHHS 3 MarHITOCIEKTPUUYHUM JTaTYUKOM.

29.YnamryBaHHs Ta (QYHKI[IOHYBAHHS JaTYMKIB IMITYJIbCIB 0€3KO0-
HTAaKTHUX CHUCTEM 3alaJlOBaHHS PI3HOTO MPUHIUITY ii.

30.OcobmmBocTi ynmamTyBaHHS Ta (DYHKIIIOHYBaHHS CHUCTEMH 3alia-
JIFOBAHHS 3 HAKOTIMYEHHSM €HEprii B EMHICHOMY €JIEMEHTI.

31.0OcobmuBocTi ynamTyBaHHS Ta (DYHKIIOHYBaHHS CHUCTEMH 3aria-
JIFOBaHHS 3 HOPMYBAHHSIM 4acy HaKOMUYEHHS €HEeprii.

32. Ilpunamun nii, kommoHoBka Ha JIB3 Tta iHdopmariiine npusHa-
YEHHS TAaTYMKIB MIKPOIPOIIECOPHOT CHUCTEMHM 3allaFOBaHHS.

33. AnropuTM peaiizamii ONTHUMaJIbHOTO MOMEHTY 3allalfOBaHHS B
MIKPOTIPOLIECOPHINA CUCTEMI.

34. AnapatHa peaiizailisi CTaTUYHOTO PO3MOALTY 3alallOBaHHS B
€JIEKTPOHHUX CHCTEMaX.

35.Knacudikariisi cucreM BropckyBaHHsi nanuBa JIB3 3a 3araib-
HUMU CTPYKTYPHHUMH O3HaKaMHu Ta THUIIOM.

36.Indopmartiiine TpU3HAYCHHS, YAAIITYBAaHHS Ta MICIE pO3Tallly-
BaHHS OCHOBHHX JaTYMKIB CUCTEM BIIOPCKyBaHHs manuBa JIB3.

37.1lpu3HaueHHa Ta YIAINTYBAaHHS OCHOBHMX BHWKOHABYUX IIPH-
CTPOIB KOMIUIEKCHUX cuUcTeM KepyBaHHs J[B3.

38.0cobmBocTi 00OYynoBM Ta (YHKI[IOHYBAaHHS MEXaHIYHUX CHC-
TEM BIIOPCKYBaHHS mnanmBa Ty K — Jetronic.

39.0co06mmBocTi TOOYNOBU Ta (DYHKI[IOHYBAHHS CHUCTEM LIEHTPAJb-
HOT'O BIOPCKYBaHHs TaiuBa Triry Mono — Jetronic.

40.0Ocob6ymBocTi TMOOYA0BU Ta (DYHKI[IOHYBAHHS CHCTEM IMITYJbC-
HOTO PO3IOIIJICHOrO BIIOPCKYBaHHSA maimBa Ty L — Jetronic.

41.0OcobmuBocTi MOOYIOBM Ta (PYHKI[IOHYBAaHHS CHUCTEM Oe3moce-
pEeIHBOrO BIIOPCKYBaHHS ManuBa Ty D — Jetronic.

42 . Kowmmekranis Ta (QyHKUIi miacucTeM (KaHaIiB KepyBaHHs) Cy-
YaCHUX KOMIUIEKCHUX cucTeM kepyBaHHs J[B3 tumy Motronic.
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