H3BECTHA
TOMCHKOI'O OPJIEHA TPYJOBOI'O KPACHOIO 3HAMEHH
TMMOJMUTEXHHUHYECKOTO HHCTHUTVYTA umernn C. M. KHPOBA

Tom 172 1967

TEXHUKO-3KOHOMUYECKASI OLLEHKA BECKOJIJIEKTOPHOIO
3JEKTPOMAIIMHHOTO YCHJIMTEJS NMOBBILEHHOM YACTOTbI
(BAMY-TTU-25A)

A. C. BATYPHH, A. U. CKOPOCIIEILIKHH, M. JI. KOCTBIPEB

(PekoMenjoBaHa ceMHHapoM KaelD 3JIeKTPHICCKHX MAIlHH H 06Liel BJIEKTPOTEXHUKH)

Co3s.aanve 6eCKO/IIEKTOPHOM KOHCTPYKUMH 3J1eKTPOMALIMHHOIO YCHIHTe-
asa (BOMY) verpaHsier He10CTaTKH, CBA3aHHBIE C HAJHYHEM CKOJb3ALIETO
KOHTAKTa, YBeNHUHBAET HaJeXKHOCTb U CO3JaeT BO3MOXKHOCTb pabortnl B GO-
Jiee TPYJHBIX YCJAOBHAX IKCINJAyaTALHUH.

B psale cayuaes B aBTOMaTH3HPOBAHHOM NPHBOIe TpebyeTcst MMeTb IO-
BLILIEHHYIO cKOpocTh (Gosee 3000 o6/vun) y cneudanbHoro acHHXPOHHOTO
JABHTaTeAsi HOMOJHUTENBHOTO MexanusMma. OIHUM M3 NyTed pelleHust 3TOTO
BOMpOCA SBJAAETCS C037TaHde 3JeKTPOMALIMHHOIO YCHJIUTEN s C BHIXOJAOM HA
epeMeHHoM TOKe ¢ mosbileHHOi (6Godee 50 ru) uacrorou. Ilpuemsemoe
pellleHse 3TOCO BOMpocA Nody4YeHC Ha Kadelape 31eKTPHUECKHX MamiH ToM-
CKOTO TIOJHTEXHHYECKOTO HHCTHTYTA. .

B pesysbTaTe NpoOBeIeHHBIX MCCAe10BaHHIM pa3pafoTaH 3JeKTPOMALIHH-
HbBIIl YCHAKTE/b ¢ MOBbIIeHHON yacToToll (200 replt) 1 MOUIHOCTBIO HA BBIXO-
ae 2,5 ket (BAMVY-TIU-25A). B 1awHoil craTbe JaeTcsd OLEHKa HOBOH
KOHCTPYKUHH YCHJIHTRIA.

JLs1st TeXHHKO-3KOHOMAUECKOT0 aHaJA13a HOBOH KOHCTPYKIHH HEOOX0LHMO
OCYLIeCTBUTL cpapHende ¢ IMY, Mo3BOAAIOIINM BBITONHATE Te Ke PYHKIHH
B cXeMaX aBTOMATHKH ¢ OJIMHAKOBBIMH BBIXOJHBIMH mnapaMeTpaMH. Takxoe
cpaBHeHHe Oblio 6bl Haubosgee npaBUAbHLIM. Ho oOblunbie MY He HMEOT
BBIXOJHBIX MapamMeTPoB Ha MepeMeHHOM Toke, Tem OoJee ¢ IOBBLILIEHHOH Ya-
croToil. Kpove Toro, B HacTosilllee BpeMs OTedeCTBEHHAs NMPOMBILLJIEHHOCTD
e BBIIYCKaeT yCHJUTenu-npeodpa3oBatesii, BLINOJHAOWHe Te XKe PYHKIUH.
O1HaKo COMOCTABJAEHHe TeXHUKO-3KOHOMUUECKHX IoKa3aTeseil HOBOH KOH-
cTpyKUuu ¢ MY nossosisieT oueHuTh ee nporpeccuBHocTb, Mcexoas us aTix
coo0OpaKeHnH, MPUBOAATCA CPaBHEHUS HOBOH KOHCTPYKUHHM C BBIXOAOM Ha
nepeMeHHOM U MOCTOSHHOM TOKe C 9/1eKTPOMALIMHHBIM YCHJAHTEJEeM NOonepey-
Hero noas IMY-25A, umeoliny ¢IMHAKOBYIO MOWHOCTh, Tloayyenne nocto-
SHHOrO TOKa Ha Bbixole BOMYV-ITU-25A ocymecrsasietcsa mo cxeme Jlapuo-
HOBa Ha TOJYIPOBOAHUKOBBIX BeHTHIAX BK2-10 [7, 8]. ITockoabKy HOBBIH
YCHIHTeAb MOXKeT (YHKIHOHUDOBATb TOJbKO B HEPEBEPCHBHBIX CXE€Max
ABTOMATHKH, TO H BCE CPaABHEHHUS MPOM3BOIATCHA 1A 3TOTO pekuMa paboThl.
TeXHHKO-IKOHOMHYECKHE [I0KAa3aTeNH TI0 paccMaTpUBaeMblM BapHAHTAM MPH-
Bo1arcs B Taba. 1.

AHaau3upys TexHHYeckMe 1aHHble (TalJ. 1), ycraHaBAHBaeM, UTO 3JeK-
TpiuecKue noKasare/u (HanpsxeHHe U MOLLHOCTD), a TaKxKe SHepreTHUeCKHe
sKenayarauvontole nokasatean (Cosg M K.IL.1.) Y CPaBHUBAEMBIX YCHJUTE-
Jell 07 1MHAKOBBL

[To KOHCTPYKTHBHBIM Xe Mokaszatessam BIMY-TTH-25A B oboux Mcmod-
HeHnAX nmeeT Menbluui Bec (140 u 141 xr < 230 kr) u MeHbliHe rabapuThl
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Ta6anunma 1

TexRHK0-9)KOHOMHYECKHEe NMOKa3aTeNH Mo CpaBHHBa€MbIM YCHIHTERAM

AJA HepPeBepCHBHEBEIX CXeM YIpaBJIeHHS

3uaueHue rnokKasaTeas s

HaumeHoBaHHe KOJHYe-

CTBEHHOI'0 HJH KadecT-
o 3 < BAOMY-TIY-| BOMY-TIU | AMY-25A
= BeHEOT0 IIoKas3arejd g 25A BoIXO1 | 25A BhIXOX BLIXOJ HAa
o : Ha repeMen. Ha MOCTORH.| KROCTOSH.
Zz [I':J( TOKe TOKe TOKe
1 2 3 4 5 6
A, TexHHYeCKHe NOKa3aTesNH
1 ITorpe6GisemMada MOILLHOCTh
NPHBOAHOTO JABHTATEJA BT 3900 3900 3900 ,
2 Crxopoctb
Bpamenns [1] o6/mMuH 2925 2925 2925
3 HomuHalbHOe HalpaAKe-
Hpe apmrareds [10] B 380/220 380/220 380/220
4 HoMHHANLHAA MOIIHOCTD
TIIPHABOJHOTO JABHrare-
as [10] BT 4000 4000 4500
5 HooddpuimHeHT MOLIHO-
CTH TIPHBOAHOIO
IBUCATENs — 0,89 0,89 0,88
6 Pojg Toxa IpUBOIHOTO
JIBUCATEST — epemM. nepem, nmepeM.
7 MomHocTts YCHUIHTENA BT 2500 2500 2500
8  HamnpsamxeHde Ha BbBIXOAE B 150 150 115
9 HomuHaJbHbIH TOK
Ha BBIXOJe a 17 17 21,7
10 HKoaddunuenr ycuieHus — 2500 2500 2500
11 HoerosiEHAasA BpEMeHH
0o6MOTKY. yupasieHud [10] cex — — 0,13
12 TIlocroaHHaa BpeMeHH
nonepevHoil uenu [10] CeK — — 0,10
13 OKBUBaNEeHTHaA TO-
- CTOSIHHAfi BPEMEHH
YCUIHTET cex 0,12 0,12 0,20
14 Hoadduuuent npoGport-
HOCTH YCHIHTEIA l/cer 21000 21000 12500
15 [tonyctamas neperpysxa
arperaTa 1o TORY
(3 cek) — 6 6 2,5
16 HoaddunreHt noJe3noro
JedcTBHA (K.ILA.)
arperara % 64 64 64
17 TaGapurHbie pasMepbl [1]: '
a) AmuHA M 0,840 0,840 0,971
©6) WKpuHa M 0,345 0,345 0,420
B) BBICOTa M 0,380 0,380 0,430
18 Bec arperata [1] HP 140 141 230
19 TIloteps ajdeKTpuUUeCKOH
- DHEpruH:
a) cyMMapHbie IOTepPH
XOJIOCTOr0 XO/a: BT 440 445 360
0) cyMMapHbIe ITOTEpPH
[EpH HOMHHAJBHOU
HATPY3Ke; BT 1280 1330 1400
20 UYacrtota TOKa Ha BbIXOLe Il 200 — —
21  Yses KOMMYTallHH - TtONTy- noJy- KOJJIeK.-
NMpoB, TIPOB. e TOYH,
22  VYcnoBUA HOPMAJNbHOH
paGoTel ycunutens — HOPM. HOPM, HOPMAJh-~
W T, H TAXK. HblE



T Tl

23 Pabora B cxemax
aBTOMAaTHKH — HEepe- Hepe- pesepc.,
Bepc. BepC. HEpeBepc.
‘B. DxonoMuuecKHe NOKa3aTelH
I. Ilpu usroroBleHuu

24 OnroBas Il€Hg

arperara py6./arp 171 217 196
(opueHt.) (opuenT.) [6]
25 OnroBas LeHa
YCHIIHTEA py6./ycHIL. 135 181 155
(opHerT.) (opHeHT.)

26 Pacxop Meau Ha _
arperart [9, 10] Kr/arp 12,65 . 12,65 15,25

I1. TIpH sKcIIyaTallHu
27 HKareropus peMOHTHOH

caomHocTd |3] yei.
peM.
ell. 3,3 3.3 4,1
28 PemonrHbie pyo. 78.5 78.5 97.3
PacxofAbl arp. rog
29 TpyAaoeMKOCTD _ H-Hac 43,5 43,5 54
peMoHTa anp. 1ol
30 CronMocTb NOTEDD
SJIEKTPHYECKOH pYyo. 98,4 20.0 26,8
SHEPrAy arp. Tox
31 Toosan S -\ T R 24,2 22
AMOPpTH3aLHA arp. rog
32 IloBblmieHue 11POU3-
BOJUTETBHOCTH TPYHa
TNpPH PEeMOHTe % 24,0 24,0 —

(0.11 M3 < 0,175 M3®) u siBasieTcs Gosee NPOTPECCHBHBIM yc-HJmTeneM no
THM [TOKa3aTeaaM.

Baxno Takke ¥ TO, UTO HOBBIl YCHAHTENb MPEBOCXOMUT IMY.- 2aA no
KauecTBY, KOTOpOe XapaKTepU3YeTCs VISt STHX H3Je/HH GbICTPOASHCTBHEM H
Ko3(punuenToM ycujeHHs. CpaBHHBAeMble KOHCTPYKUHH YCH/IHTE/IEH HMEIOT
ofuHaKoBble Kos(pduuuentsl ycuwienus (2500), Ho no OBICTPOAEHCTBHIO
BAOMY-TTY-25A sapasercs ayumum ycusutenem (0,12 cex < 0,20 cex). B pe-
synbraTe Kodh(uuHeHT 106POTHOCTH (KayecTBa) Y HOBOrO YCHJIHTEIA
B OGOMX MHCMOJHEHMAX 3HAUHTENbHO [PEBOCXOAUT 3STOT Ke NoKasaTedb
IAMY-25A (21000>12500).

Takum oBpaszom, BOMY-TTU-25A npu meubiuux rabapurax 1 sece obaa-
JaeT HGoJsiee BHICOKMM KAUeCTBOM B HepeBepCHBHBIX cXeMaX aBTOMAaTHYECKOro
yIIpaBJIeHHs] O CPABHEHHUIO C U3rOTAaBJAMBAEMBIM B HACTOsSIEE BPEMS YCHJIH-
TeseMm IMY-25A.

Hapsiay c 3TiM OPH OleHKe TeXHHYeCKOH MpOrpecCHBHOCTH HAA0 YYHUTHI-
BaTb Pp#AJd HOBBIX I[EHHBIX NOKasaresnefl HoBoro ycuauteas (BIMY-ITU-
25A) — Gecko/IeKTOpDHOE HCIOJHEHYe M BbLIXOHN Ha IMOBBIIIEHHOH 4YacToTe
(200 ru).

OTcyTCTBHE KOJJEKTOPHO-UIETOYHOTO y3/Ja OKa3blBaeTcd pellaloluM
thakTopoM npu Bblbope ycusauTenss Aas padoThl B arpeccHBHON cpefde, MpH
MOBHILIEHHOA BJ/IAaXKHOCTH, BO B3pHIBOOMACHOHA cpeje, 3anblIeHHO# aTMo-
chepe u T, 1.
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BOMY-TIU-25A wmoskeT HaliTH npuMeHeHHe IJ5 BbICOKOCKOPOCTHOTO
PeryJIupyeMoro 3JeKTPOIPUEOAA TIPEIH3HOHHBLIX MeTaJJOPEXKYIIHX CTaHKOB
{KoopAMHATHO-pACTOYHEIE, UINW(pOBAAbHbIE, BHYTpHILAH(OBaNbHbIE), A
cTaHkoB AepeBooOpabarsiBalolieii, a TakKe B XUMUUECKOH NMPOMBILLIJIECHHOCTH
(ueHtpudyrn).

B HacTosillee BpeMs BBICOKOCKODOCTHON NPHBOJA OCYLIECTBJASETCH MO
cXeMme: acHHXPOHHBIH Npeo0pasoBaTesNb YacCTOThl M MHOTOCKODOCTHOH acHH-
XPOHHbBIH 3JIeKTPOABHraTe/b. [IpH 3TOM CKOPOCTh PEry.JHPYeTCsi CTYNEHUAaTo.

[IpuMeHeHe HOBOTO YCHJMTE s TO3BOJHT OCYIIECTBHTH GeCCTyNeHYaToe
peryngposatue ckopocTd mo cxeMe IOMY-TIY -— 1Buratesnp ¢ MOBBIIEHHBIM
akoabxeHuem (AOC). Cxema peryaupoBaHus CKODOCTH ITPH 3TOM CTAHOBUT-
cs Gonee coBepiuenHoi. Kpove Toro, BAOMY-ITH-25A MokKeT ObITh HCHOJb30-
BaH M KaK reHepaTop MNOBBLILUEHHON YACTOTbI 1Jsi ABTOHOMHBIX CHCTEM.
[TocsenHee paciuHpsieT BO3MOXKHOCTH TPHMeHEHHs HOBOTO YCHJHTES.

BaxHoe 3HaueHHe MPH aHaJH3e HOBbIX KOHCTPYKUHH HMEIOT 3KOHOMHYE-
ckie noxasatenu (tabja. 1, pasiea B). Onrosas uena BIMY-TTU-25A
C BbIXOAOM Ha NEepeMeHHOM ToKe Bblle, yeM y IMY-25A 3a cuer AOMOTHU-
TeJAbHbIX 3aTDAT Ha BbINPAMAEHUe TokKa (cxema Jlapuoxosa). Ilpu ucrnomaxe-
Huu BOMY-T1Y-25A ¢ BbIX0J0M HAa NepeMeHHOM ToKe ¢ udacrtoroi 200 rig
HOBBIH VCHIHTE b Oy1eT nMeTb 60Jee HA3KYIO ONTOBYIO l[eHy 110 CPaBHEHHIO
c OMY-25A (opueHTHPOBOUYHO Ha 25 py6. MeHblire).

O/1HHM H3 CYUIECTBEHHBIX TPEUMVILECTB HOBOH KOHCTPYKIHMH ABJASETCS
CHHXKEHUE PacxoJa MeAH Ha YCHAUTeJab (IPHMepHO Ha 2,8 KT Ha YCHIMTEND).
DKOHOMHSA MeIR AOCTHraercd 61aroiaps orcyrereuio y BAOMY-TTU-25A koa-
JIEKTOPHO-LIETOYHOTO y3J1a,

Hckaouenne XKOAMeKTOPHO-IETOYHOTO V3ja B HOBOH KOHCTPYKIMH
nmpHiaeT eH elle 0AHO BasKHOe TIpeHMyllecTBo meper IMY-25A — ayumyio
TeXHOJOTHYHOCTD MMPH H3roToBJAeHHUM. Baeapenue BIMVY-TTU-25A Oyaer
ycKopeHo 64aro1aps HCN01b30Ba#HI0 B KOHCTPYKUHH DaHee OCBOCHHBIX J€-
Tajed ¥ y3JIOB, HCIOAb3YEMBIX OT CePUHHbIX ACWHXPOHHBIX JABHTaTesel. DTO
00ecneyuT BO3MOXKHOCTh ObICTPOIO OCBOEHHS HOBOH KOHCTPYKIMH B NIPOH3BOJ -
ctee. [Ipudem ocBoeHHe MOKHO OCYUIECTBHTDL, He J10MYCKash KPYMHBIX 3aTPaT.

3HauuTe bHble TDEHMYHlecTBA HOBOTO YCHJIMTENsl TPOABATCH INPH
SKCIJyaTauHdH. YIpOLleHHe KOHCTPYKIHH 3a CYET OTCYTCTBHS KOJJAEKTOPHO-
IHETOUHOTO Y3J1a COKpalaeT KaTeropHio PEeMOHTHON c/a0xHocTH BAMY-[TU-
25A mo cpasHenuo ¢ IMY-25A Ha 0,8 yca0BHBIX PEeMOHTHBIX €IMHHL [3).
Hcxojs U3 3TOTO0, pacxoisl Ha PaMOHT H TPVAOEMKOCTb N1POBE1eHHs DEMOHT-
HBIX' paboT cokpawaiotea Ha 19,5 npoiu., a NPOH3BOAMTENbHOCTb TPYAA HA
pemoHTax B cpaBHenuu ¢ IMY-25A Bospacrer Ha 24 npou. Heckoabko 601b-
JHasi CTOUMOCTh TIOTE€DPh 3JIeKTPHUecKon 3Hepruu y BIMY-TTYU-25A obmbsic-
HsleTCst Oojlee BLICOKMMM NOTEPSIMU DU XOJA0CTOM X0/1e yeuauTes. I1pu sTom
CTOMMOCTb TIOTEPb onpelensyach 1as paborbi B Teuenue 4000 yacoB B rof
(IBYXCMEHHBIH PEeXHM C y4eToM JYUYIIETo HCMOJAb30BAHAS 000PY10BaHHT).
Kpowme Toro, cienano aonyumenue, yro 2000 yacos ycuaHTenb paboTaer mol
Harpyskoit u 2000 wacoB — B pexuMe X0JOCTOro xo1a. Koapdumuenr me-
TOJNIb30BAHKUA MOULHOCTH TIpuHAT 0,7.

B sakmoueHue aHaau3a 3KOHOMHUECKOH 3(D(EKTHBHOCTH HOBOWH KOHCT-
PYKIHHY Heo0X01HMO 1aTh KOJNHYECTBEHHYI) MEPY OUEHKH B 1eHeKHOM BHIpa-
weHud. s 9TOro 3KOHOMUUECKHe NoKasaTesan (taba. 1) npeobpasyioTcs B
CTOWMOCTHbIe (JeHesKHbie) IToKa3aTesd, KOTOPble NPeICcTaBAeHbl B Ta0. 2.

M3 T1aba, 2 caeryer, uro xanutaabibie 3atpaTtel (K) y cpaBauBaembix
yeuauTe el HaXOA%TCsA IPUMEPHO B TeX 7K€ COOTHOLIEHUAX, YTO H LEHBI, TaK
KaK OHH EO3DOC/H HA BeJHYMHY 3aTPAT HA TPAHCIOPTHPOBKY 10 MOTpebuTe/1s
H pacxo10B Ha MOHTAK.

[onosete sxcnnyataunosnble pacxoisl (C) y BAMY-ITU-25A B o6oux
HCTOJHEHHAX DKA3bIBAIOTCS MeHbIUUMHM NPOTHB IMY-25A.
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Tadnuna 2.

OcCHOBHbIE CTOMMOCTHBIE [I0Ka3aTelH 3K0HOMHYecKoi 3(deKTHBHOCTH
CpaBHHBAEMbIX YCHJIHTENel AAA HePEeBepPCHBHBIX CXeM

3HaueHHe CTOWMOCTHOTO [OKa3arteas

HanmeHoBaHue CTOWMOCTHOTO E § . E § E = g
. >‘J e & S B S ¥ =
E: rnoxKasareS s 22 G:J :dé 0232 g g E g g g
2 AR ER RREe mATE
Kanmransuoie 3arpatst (K), py6./ycri. 188 239 216
NojloBble BKCIAyaTalMOHHBIe pacxodsl (C),
py0./ycHuiI, rofg 126,1 131,1 1459
3 TonoBore mpuBefeHHbIE 3aTpPaThl y IIOTPE-
outensa (C+HEy-K), py6./ycun. rog 154,3 168,8 178,3

OxkoHyaTeJbHble BBIBOABL 06 3KOHOMHUECKOH 3(p(eKTHBHOCTH AOJIKHEL
MPOM3BOAHTBLCA C YUeTOM Kak KamuTaapHbelXx (K), Tak u 3KCI/yaTanHOHHBIX
(C) pacxomoB. DTo HAXOAKT CBOe OTpaKeHHe B TOLOBBIX IIPHBEAECHHbIX
3aTparax [(4]:

Ci+Ey-Ki 1),
r1e i — HOMEpP paccMaTpHBaeMOro BAPHANTA;
Ey — xo>pduuueHT CpaBHUTEJbHOH 3KOHOMHUYECKOH 3(QPEKTUBHOCTH

I/rog. Jast nawero cnyuas E, = 0,15 {4]. ConocraBnenne TrojoBbiXx NPUBE-
JleHHBIX 3aTpar y notpeburenas (tabn. 2) xacT BOZMOXKHOCTb CleJaTh OKOH-
yaTebHbie BBBOAB 00 3KOHOMHYECKOH 3(D(EKTHBHOCTH  YCHIHTeseH.
B HepeBepcuBHBIX cxeMmax ynpasienus BIMY-ITU-25A asasercs Goaee 3K0-
HOMHMYHBIM YCHJIHTS/em B cpaBHeHuu ¢ IMY-25A.

Brisoan

1. BeckoaeKTOpHbIH 3/1eKTPOMAIIUHHBIA YCH/IUTENb IIOBLIILIEHHONH 4a-
crotel BAMY-TTY-25A B HepeBepCHBHBIX cXeMax aBTOMATHUECKOro ylpasJe-
Hus Oosiee IKoHOMHUeH npoTHB DMY-20A.

2. HoBeili ycuautenp obaanaer aydwnym OblicrpoieiictBuem (0,12<
0,20 cek), umeeT MEHbIIMM BeC U rabapurTol.

3. BOMY-ITH-25A moxeT HaliTH npuMeHeHHe KaK O€CKOHTAKTHBIA reHe-
paTop MOBBLIIIEHHON! 4aCTOTHL A58 ABTOMATH3UPOBAHHOIO BBICOKOCKOPOCTHOFO
MPHBONA, a TaKikKe 115 MHTAHUS aBTOHOMHBIX CHCTEM.

4. HoBblll ycuauteab HMeeT OoJee TeXHOJOTHYECKYIO KOHCTPYKIHIO B U3-
rOTOBJIEHHH, TaK KaK B HeM OTCYTCTBYeT KOJJEeKTOPHO-IIeTOUYHBIH y3ed H OH
COCTOHT B OCHOBHOM M3 IdeTa/elfl H V3/I0B OCBOCHHBIX 3JIeKTDHUECKHX JBHra-
teqedd, Ha ero n3rotoBsieHun TpebyeTcsi MeHblllee KOJHUECTBO MeH.

5. 3HAYHTeJbHbIlI 3KOHOMHUYECKUH 3PdeKT oxKUAaeTCsT MNOJYUHTL IPH
srkermyatauiy BOMY-TTU-25A. CokpaunleHue pacxoloB Ha PEMOHT OKOJIO
19,5 npou. Kpome Toro, HOBBIH VCUAUTEIb NPH 3Kcmayarauuu Oyaer xapak-
TEPHU30BATbCH BCEMH IIDEHMVILECTBAMU OECKOMIGKTOPHOU MalUHBl (TMOBbI-
LUIeHHas HaJeXHOCTb, BO3MOXKHOCTL PpabOTBl B TPYIHLIX YCAOBHSX —
3aMblIEHHOCTh, TIOBbILIEHHAA BJAKHOCTb, CTaOWJbHBIE mapaMeTpPhl Ha
BLIXOJIE) .

JIHTEPATYPA

1. B. U. Pa guH DieKTpoMallluHnble ycuauTead. [ocaHeprousgar, 1962,
. JIZ' %régasormble ZaHHblEe 10 3JjexTpocbopypoBanuio. Tom 1, Hsg. «Duepruss.
NI S | .

329



3. ExguHast cucTeMa ILJIAHOBO-TIPeAViIpPeIHTEILHOTO PEMOHTA M PAlHOHAJIbHOR
JHCITYaTal{y TeXHOJOTHYECKOTO 060PYIOBAHHA MAlIHiiOCTPOUTENBHBIX TPEeApHATHH.
Maurrus, 1964,

4. TunoBad MeTOfiKa OCNpefeNeHHs JKOHOMHYeCKON 2dpeKTHBHOCTH KalHTalb-
HbIX BhomeHH#d, Mockea, 19606.
© - 5. J[lomonHenne Ne 1 & mpeHckypaHTy No 15-01. OnroBble I[EHBI Ha MalIdHB
JIEKTpHYSCKHe cpefHed W MaJsaoi MoluiHocTd. MockBa, 1965.

6. Hpeiickypanr Ne 15-01, OnrtoBble L{eHBI HAa MallUHbI JJEKTPUUECKHe cpejHell
U Majioi mouHocTH, 1963,

19667' Homenrxnartypa usfdennii 3aBofia «3JNEKTPOBLIIPAMUTEdbs» Ha 1966 r. CapaHCK,

8, TMpeiickypant Ne 16-03. OnrtoBble LeHbH Ha NOAYIPOBOAHHKOBble IPHOOPHI.
Yacte 2. Mocksa, 1966.

9. O6MoTOoYHbIC JaHHBIE aCHHXPOHHBIX ABurarencii, Map. Bueprus, M.,-JI., 1966.
B 1?96% B. PynaxoB. 3NEeKTPOMAUIHHHBIE YCUJHTEJH B CHUCTEMaXx aBTOMATHK.

el 1 .



