HUHB3BECTHA
TOMCKOI'O OPJEHA TPYIOBOI'O KPACHOI'O 3HAMEHH
IMOJIUTEXHUYECKOI'O MHCTHTYTA umenn C. M. KUPOBA

Tom 172 1967

TEXHUKO-3KOHOMHYECKHE OBOCHOBAHHUS PA3PABOTKH
BECKOJIJIEKTOPHbBIX 3JIEKTPOMAHIMHHBIX -YCHIUTEJNEN
(BIMY)

A, C. BATYPHH, A. H. CKOPOCIIEHIKHH, 3. H. IIOABOPCKHUH

(PeromeHpoBaHa ceMHHapaMid Kademp SVIEKTPHYECKUX MAIIHH H OKOHOMIKH
IIPOMBIIIJIEHHOCTH ¥ OPTaHH3ali{HH IPeIPUATHH)

ilinpoko nmpHMeHsieMble B CXeMaX aBTOMATHKH KOJJIEKTOPHBIE 3;eKTpPo-
MallHHHBe ycuautend (DMY) uMmeloT BecbMa CyIeCTBEHHblE HELOCTATKH,
00YyC/AOBJEHHDblE HAJMHUHEM KOJJEKTOPHO-LIEeTOUYHOTo ammapara.

OTH HELOCTATKH CHHMXKAIGT HaleXHocTb DMY, yXyamamoT XapaKTepH-
CTHKH, OTPAHHUYUBAIOT 00/1aCTH UX NPUMEHeHUs.

Vicxonss u3 storo, Ha Kadenpe 3JeKTpHUECKHX MallHH ToMCKoro mosau-
TEXHHYECKOTC MHCTHTYTa BeaeTcs pa3paboTKa W MCCAeNOBaHHE Pa3JHYHBIX
BH0B OECKOJ/JAEKTOPHBIX 3J1eKTPOMAWIUHHbIX ycunurene# (BIOIMY) ¢ unenbio
MOBBIIEHUST HAEKHOCTH paboThl M YAYULIEHHS XaPaKTEPUCTHK VCHJIAHTEEH,

B naHHOil craThbe NPUBOAATCS DPE3YAbTATHl TEXHHKO-9KOHOMHYECKOIO
anajnusa pa3paboTKu OeCKOJIeKTOPHOIO 3JeKTPOMALIHHHOIO  YCHIHTEA
(bOMY-12A). CpaBuerine Benercs ¢ CepHiHLIM ycuauTensem IMY-12A.

Baxuelimnmu tpe6oBaHUAMH, IPENBIBISIEMBIMH K HOBBIM KOHCTPYKIIH-
SIM, SIBJSIIOTCS: TEXHHYECKOEe COBEepLICHCTBO, 3KOHOMHUHOCTL NMPH H3TOTOBJE-
HHM W 3KcrayaTauuu. OKOHUaTeJbHble BBIBOAB 00 3KOHOMHUYECKOH 3ddex-
THBHOCTH [eJaloTCs B Pe3VJETaTe KOMIVIEKCHOH OlEHKH TOKasaTedel mepe-
YUCJAEHHBIX Bhle TpeGoBatuil. B 3Toll mocae10BaTeNbHOCTH U Gyi1eT ocylle-
CTBJIEH TeXHHKO-3KOHOMHUecKHiI aHaau3z bIMY-12A4,

Ilockoabky B mpollecce aHasusa Mbl Gylev cpaBHUBaTh BIMY-12A ¢
IMY-12A, npuseaeM TeXHHKO-3KOHOMHUYECKHE MOKA3aTeaH M0 060MM YCHJII-

TeJsdaM.
Tabaunga 1

TexHAKO-3KOHOMHYCCKHe NOKa3aTeNd KOIIeKTopHOoro (IMY-12A)
H GecrojiIeKTOpHOro (BOMY-12A) 3JeKTpOMABIMHHBIX YCHJHATEIEH

HamMmeHoBaHHe KoJaHue- 3HaueHHe NOKa3aTesa

|
E CTBEHEOIO MJH Kadecr- En. H3M.i ) AA
o azarel
S BEHHOTO IIOKasaTesas N ‘ SMY-12A \BQIXI_Y—IQA
1 2 3 ‘ 4 | 5
A. TexnHueCKHe NOKa3aTeJH
1 TIloTpebGnsemas  MOIIHOCTb
NPHBOJHOTO [BUTATEJS BT 1900 1945
2 CrxopocTs BpallleHHA 06/MUH 2900 2900
3 Popj Toka IIPHBORNHOTO [ABH-
raTend — 3-dasH. 3-hazH.
4 HanpsmeHue  IPHBOJHOIO 127/220; 127 /220;
ABHUTATENST B

220/380 220/380;
9. Hamecrus, 1. 172. ‘ 129
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1 2 I 3 l 4 I 5
5 KosddunueHT  MOILHOCTH
{cosp) TpPHUBOTHOTO  BH-
rarenas — 0,82 0,82
6 MomwHocTs yCUJUTENIs Ha
BHIXOQE BT 1200 1200
7 HanpsmeHue Ha  BBIXOAE
YCHIHTEeNsA B 115 115
8 HoMuHaJbRHBIE TOK YCHJIH-
Teas a 10,4 . 10,4
9 HKos¢pduuueHr ycuaeHHS — 2000 2000
10 [loumycTtuman neperpyska
arperaTa pas 2,5 2,5
11 HoszdphuiueHT 10JE3HOrO
mefictBua (K.I.J.) arperarta % 63 62
12 TaGapuTtHble pa3Mepbl:
a) AauHa M 0,605 0,605
0) wIHpHHA M 0,323 0,323
B) BBICOTA M 0,255 0,255
13 Bec arperara KT 69 69
14 TlocToAHHasA BPEMEHH CeK 0,10 0,10
15 VYpoeeHs pagHonOMex — 3HAYHUT. HeGOJILIIOH
16 TloTepu B5JEKTPHYECKOMH
3HEpPTHH: A
a) cymMMapHble NIOTepH XO-
JocToro xopga 06e3 cHrHaja
yIpaBlleHHA BT 168 108
6) cyMMapHble IOTEPH XO-
JIOCTOrO  XOfa TpH HOMH-
HaJILHOM CHTHajie ymnpasiie-
HUA BT 220 160
B) cyMMapHble II0TEpH _
IIpH HOMMHAJBHOM HATDY3KE BT 700 745
17 VcaoBusa Ge30TKa3HOM OBHC- HOP- HOpPMallbHBIE
nyaTanuu — MaJibH. H TPYRHBIE
18 Pon Toka Ha BBIXOAE — MOCTOAH.  NOCTOSAH.
B. 9KoHOMHYeCKHe NOKa3aTeJH
I. IIpu H3roTOBICHHH
19 CebecTOMMOCTL H3TOTOBJE-
HHSA py6/1ut 218,51 220,80
20 TpynoeMKOCTs  H3TOTOBJE- 9-49ac
HRA LT 74,98 63,23
21' (CHHKeHHe TPYAOEMKOCTH % — 15,8
22 Ilosnimienue TIPOH3BOAH-
TEJBHOCTH TPYJHA % — 18,7
23 HounuecTBo BbICBOGOHAAE-
MBIX pabodux et — 25
24 Pacxopf MemH Ha YCHIHTeJNb kL /ot 14,415 12,63
25 OHKOHOMHA MEAH Ha YCHJH-
TeNlb r[/mr — 1,785
26 OxouomHa naryHu JIC-59-1
Ha YCHIHTENH KI/ur — 2,314
27 JOHKOHOMHA MEeAH B rof kl'/ron —_ 7200



28 . DKOHOMHA JATYHH B [OX x['/rog — 9256
29  O6Waa 3KOHOMHA IIBETHBIX _
MeTaJJIOB B TOX rl'/rog — 16456

30 BosmomHoe BbIcBODOMK[E-
HHE OCHOBHBIX (POHLOB pyo. —- 5000

II. IIpu oskcnryaTallHH

P

31 PemoHTEBIE pacxofb! Ha ycH- Pyo.

JIHTEJIL B oA UIT. TOf 90,5 81
32 Hareropua peMOHTHOH PEeMOHT. ' ‘

CJOIKHOCTH [5] YCJIOBH.

equH, 3,8 3,4

33 TpymoeMHOCTb PEMOHTHBIX

paboT Ha YCHIMTENb B H-4ac 50 44,5

rof 5] HIT.TOA
34 CHumeHHe  TPYLOEMKOCTH

peMOHTa % — 11

35 [IosblleHue NIpOH3BOMH-
TeJBHOCTH TpyAa NOpH pe-

MOHTe % — 12,4
36 Croumocts NOTEPb BIEKT-

pHUECKO# oHeprHH B rog Ha  _PY0.

YCHIKTENb HIT. TOA 13,16 12,56
37 Toporas amMOpTH3alHA Ha pyo.

YCHITHTEJIb LIT. TOX 25,65 25,8
38 CymvmMapHblif TOAO0BOI 3KO-

HOMHYecKHH dddeKT (KO- pPyo — 39674

HOMHST) roq

III. 3¢ddeKTHBHOCTL 3aTpaT Ha
pa3paboTKy

39 IlpuBemeHHBle 3aTpaTbl Ha

paspaGoTRy pyo. — 24460
40 CpoK OKyHaeMOCTH 3aTpat

Ha paspaboTry roJ — 0,62
41 HosdpdHUuHeHT OSKOHOMHYE-

ckoii 3 EKTHBHOCTH 3a- pPyo.

TpaT Ha pa3paboTKy pyo. Tox 1,62

OcHoBbIBasich Ha JaHHBIX TaGJHIbl TeXHHKO-3KOHOMHYECKUX MOKa3are-
Jei (Taba. 1) ¥ JTHTEpaTYPHbIX UCTOUHHKOB, NPOBEJEM OIEHKY TeXHHUeCKO-
ro copepiuedctrsa bOMY-12A. CpaBHeHHe OCHOBHBIX TEXHHUECKHX NOKa3a-
Tesleit BHOBbL padpaGoranHoro BAOMY-12A u 6asosoro ob6pasua IMY-12A
MMOKAa3bIBAET, YTO OOJBIIHHCTBO AAHHBIX Y HHX coBmanaer. BaxkHeHmuMHu Ka-
YEeCTBEHHBIMH [0Ka3aTe/IsiMH 3JeKTPOMAILIUHHBIX YCHAHTeNel ABAAIOTCA: KO-
s uurent ycuaeHus, ObicTponefcTBHe. ¥ CDAaBHHBAEMbIX YCHJHTeNelt OHH
onunaxosbl. Jo6potHocts ycuauteneit (20000) takxke oamHakoBa. HMcexkmo-
YEeHHE cocTasJseT Gojbiuas norpedsiasemass MOIIHOCTh NPHUBOLHOTO ABHraTe-
ast (1945 BT>1900 BT) M cBA3aHHbIH ¢ 3THM Oosee HHM3KHA K.ILA
BOMY-12A (629% <63%). Onnako npud 3TOM y HOBOH KOHCTPYKIHH YCHJIM-
TeJIg MOTEPU XOJIOCTOro xojfa Ha 60 BT MeHbHIe MO CPaBHEHUIO ¢ Ga30BHIM
o6pasnoM. [lo3ToMy 3KOHOMHYHOCTb TOTO HJX MHOTO YCHJAMTENS] 3aBHCHT OT
COOTHOWIEHHSI BpeMeHH paGOThl MPU HOMHHAJIBHONH HATPY3KE W XOJOCTOM XO-
e, a Tak¥Xe oT obilero npeMeny paboTbl B TeueHHe roja. PeweHue 3TOro
Boripoca Oy/IeT [JaHO NpH ONPE&ReJeHHH 3KCNJIyaTaUHOHHBIX PacXoo0B.

g* 131



HoBwiji ycunutenb uMeeT Pl O4eHb BaXKHBIX NPUHLUHMIHAIbHBIX OTJH-
unii or GasoBoro obpasna IMY-12A.

Ecau IMVY-12A saBasercss OOGBIUHBIM 3JEKTPOMALIHHHBIM YCHIHTEIEM
nonepeyHoro moJsi, To0 BAMY-12A coCTOUT U3 ABYX CHHXPOHHBIX T€HEPATO-
pOB, COBMeEllieHHBIX B OJAHOM MarHutonpoBoge. OGMOTKAa BO30YXK/IEHHs Bbl-
X0AHOro Kackaga bOMY nutaercs depes BHIIPSAMUTENU (IIOJYTIPOBOAHUKO-
Bble nuoAnl JI215A) oT mepBoro CHHXpOHHOTO reHepartopa. Takum obpasom,
VAaJ0Ch HCKJAIOUHTb CKOJB3SILHI KOHTAKT B cXeMe. DTO SIBJIAETCS T1aBHBIM
NPeHMYILeCTBOM HOBOH KOHCTPYKILHH, o6ecnednBaloliuM OoJsiee BBICOKYIO Ha-
AeXHOCTh paboThl, CTaGHIBHOCTb XaPaKTEPUCTHK HA BbIXode H OoJsee IIH-
POKYI0 06J1aCcTh €ro MpUMEHEeHHS.

Hapsiny ¢ 3TYM KOHCTPYKIIHSI HOBOTO 3/1eKTPOMALUHHHOTO YCHJIHTeNs 34
CYeT HCKJ/IOUEHHS KOJJIEKTOPHO-IHETOYHOrO y3/ja YIPOoCTHJach, cTaja Oojee
TEXHOJIOTHYHONH B HM3rOTOBJEHUH, H, KPOME TOTO, OHa OyJer HUMeThb JY4YUIHC
NOKA34TEAM B PKCIUIYATAllMK, TAK KaK BBeJEHHE B CXeMY INOJYNPOBOHHKO-
BBIX JHOAOB COKpalllaeT NoTpebHOCTh B PEMOHTAX.

BaxubiM npeumyniectBoMm BOMY-12A sapasieTcss U TO, YTO HOBHIH yCH-
JUTeNb MOKeT 6€30TKa3HO paboTaTh HE TOJAbKO B HOPMAJBHLIX YCJIOBHUAX, HO
M TIpU HeOJATONPUATHBIX YCJAOBHSX 3KCIMyaTaluH (paboTa B 3ambliI€HHBIX
NOMEULEHUAX ¢ [OBBbILIEHHOH BJAXKHOCTBIO, NOHUKEHHBIM [aBJIEHHEM, B arT-
Mocgepe, 3aTpsi3HEHHON arpecCUBHLIMH ra3aMH, mapaMu 4 T. IL.)

OamMuM u3 TexHMuYecKHx npenmyliecte BIOMY-12A gaBasiercs BO3MOXK-
HOCTb YBEJHUEHHUs] KO3(P(PULHEHTA YCHJIEHHS H YJAYYIIeHHs ObICTPOLEHCTBHA.
ITOr0 MOMKHO JIOCTHIHYTb NyTeM BKJIOUEHHS Ha BBIXOJE NapaJjjeibHO 06-
MOTKaM' cTatopa Tpex KoHieHcatopoB mo 20 mxd mapku MBI'O-3. Ilocaen-
Hee MeponpusiTHe MO3BOJHT IPH MEHbLIEM TOKe YIpaBjeHUs IoJy4aTtb J0-
CTATOUHBIC MOLLHOCTH HA BBIXOJE C JYUIUUM OBICTPOLEHCTBHEM. Y AOPOKAHUE
BIOMY-12A 3a cuer aToro cocrarJjser oxkoqao 2,5 py6. [8].

HMckaoueHnue cKoNp3siliero KoHTakTa M3 cxeMbl BAOMY-12A orkphiBaer
HOTEHUHAJbHble BO3MOXKHKOCTH co3llaHusl 6ojee OBICTPOXOAHOH H 3KOHOMHY-
HOHl KOHCTPVKILHH, a HeOOJBUION YpOBeHb paAHoNoMeX MO3BOJseT paboraTh
B HEMOCPEACTBEHHON OJHU30CTH OT 3JEKTPOHHBIX CXe€M, He BbI3bIBasi GOJBIIHX
noMex annapatypbl. TakoBbl TexHuueckue npenmyuiectBa BOMY-12A.

PaccMoTpuM 5KOHOMHYHOCTL HOBOH KOHCTPYKUHMU IPH H3TOTOBJCHHU
(raba. 1, pasnea b, noapaszen I). Baxubim NokasaTtenem 3KOHOMHYHOCTH
IPU U3rOTOBJEHUH SIBJSIETCSE ceGecTOUMOCTh NPOU3BOACTBA, Tak Kak MpH H3-
rotosiaeHnn bOMY-12A ucnoabsyercs 60abliloe Yuc/0 AeTanell H y3J0B Oa-
soBoro obopasna IMV-12A, nna onpenenenusi ceGeCTOUMOCTH HOBOTO YCHJIH-
TeJisi HCIIOJIb30BaH HawboJiee NPHEMJEMBIH B 3TUX YCAOBHSIX METOA KOPPEK-
TUBOB. F3 cebectoumoctu 6azoBoro ob6pasua (IMY-12A) uckawodensl 3a-
TPaThl, KOTOPLIe He OYAYT HMETb MECTa B HOBOH KOHCTPYKIUHMH, H J00aBJeHbI
3aTpaThl, KOTOPbie BO3HUKAIOT B CBSI3W C JONOJHEHHEM M H3MEHEHHEM JaeTa-
Jeil u y3noB. B pesysbTare Oblia mosyueHa ceOECTOMMOCTb H3rOTOBJEHHS
bOMY-12A. /las cpaBHeHHs NPHBOAHM tabs. 2, B KOTOPOH JaHBI un(bpbl no
cebecTOUMOCTH 00erX KOHCTPYKIHU,

Kak Buano us Ttaba. 2, cebectoumoctb bIMY-12A  ysenuuusace Hz2
1% nporus 6a30Boro 06pa3ua IMV-12A. TloBwiieHne ceGeCcTOMMOCTH Bbi-
3BAHO B OCHOBHOM 3a CYeT NGJYNPOBOAHHMKOBHIX AnonoB H215A [7]. B pe-
3yJbTaTe 4ero YIAeJbHBIH BEC 3aTpaTr Ha OCHOBHbIE MaTepuajbl U HOKYMHbIE
U31eHsT B HOBOH KOHCTPYKLUHMH Bospoc Ha 5,2%.

OnHuM U3 BaxKHb(X MoKazaresell 3GEeKTHBHOCTH NIPH H3TOTOBJIEHHH SIB-
JSIeTCA TPYJAOEMKOCTb MPOH3BOACTBA. B HOBOH KOHCTPYKUMH JOCTHTHYTO
CHH2KEHHE  TPYAOEMKOCTH  H3rOTOBJIEHHS IO cpaBHeHHIO ¢ IMVY-12A Ha
15,8%, uTo BBI3BIBAET - POCT IHPOHU3BOJUTENLHOCTH Tpyida Ha 18.7%. Ilpu
0KH1aeMoM BBIIIYCKe Ha BTOPOH roi mocse ocBoeHnss BAOMY-12A—4000 .
B rojl BO3MOKHO BBHICBODOAUTH 2D uesioBeK padouus,

132



T abnuyga 2
CelecTOHMOCTDh H3TOTOBJEeHH OMY-12A u BOMY-12A

Ba3oBblit @ g o Hoswiit
oGpase sEg | EF o6pazen
HaumenoBaHue OMY-12A 28z | ES B3MY-12A
S| crareil sarpar 52 £ 24
pyo. | % | == | XSE | py6 | %

1 OcHoBHBlE MaTepHa-

JIbI H NOKYNHBlE u3-

JennA 78,87 36 48,33 60,35 90,89 41,2
2 3apmjaata OpoOU3-

BOJICTBEHHBIX pabo-

upx 32,89 15 3,515 1,08 30,455 13,8
3 I[{exoBble pacxofsl 67,42 30,8 7,2 2,21 62,43 28,2
4 O61e3aBOACKHE

pacxoabl 32,23 14,8 3,43 1,06 29,86 13,5

DaGPUIHO-3aBOJ-

cKas cebecToumMocTs 211,41 — 62,47 64,70 213,64 —
5 BHenpousBoOACT-

BEHHLIE PACXOJbI 7,10 3,4 2,10 2,16 7,16 3,3

Ilonnasa romMepye-
CcKaf ceGecTouMocTh 218,51 100 64,57 66,86 2208 100

Hapsany ¢ 3tum 90 QeKTHBHOCTE [IPH H3TOTOBJACHHH 3JEKTPHUECKHX Ma-
HIIHH XapaKTepH3yeT pacxoq LBETHBIX METaJdJO0B, KOTOPble ABJSIOTCH He-
¢bunnTHEIMH MaTepuasaMu. O6LIas SKOHOMHS LBETHBIX METAJi0B (IPU BhI-
nycke 40000 wr/ropx) npu usrotoBaeHUH BIMVY-12A  cocraraser
16456 kr/rox. Kpome Toro, npu mepexoje Ha uarorobiedse BAOMY-12A goa-
MOZHO BBICBOGOXKE€HHE OCHCBHBEIX (DOHIOB Ha CyMMY okojo 5000 py6.

Bce mepeuncnennele Brlllle H3MeHEHHsI NPH H3TOTOBJeHHH BIMY-12A
BBI3BaHbl HCKJIOUYEHHEM H3 KOHCTPYKIHH y3Jia KOJJIEKTOPa M IIETOYHOTO Me-
XaHH3Ma, KOTopbie TPeOYIOT GOJIBLIHX 3aTPaT TPYAd H 3HAUYHTEJILHOIO KOJH-
yecTBa Ne(QUUUTHBIX IBETHBIX MeTaJsioB. [2].

HauGonpueit spdekrusrocThio Gyaer obiagate BAMY-12A mpu skc-
nayarauun. CaMas BBICOKass KOHOMHS TOJYYaeTcsi HA DPEMOHTHEIX Pacxo-
JAdX, TaK KaK NPUHIMIHAJAbHOE H3MeHeHHe KOHCTPYKUHH COKpAalllaeT KaTero-
PHIO PEMOHTHOH CJ0KHOCTH BOMY-12A no 3,4 yci0BEBIX PEMOHTHBIX efH-
HHLBI npoTuB 3,8 naa IMY-12A. PeMoHTHBIE pacXo[bl 3a To, INOLCYHTAH-
Hble Ha ocHoBe HopMartuBos IIIP {5], cokpawmawTcs mouru na 10%. Kpome
TOTO, COKpalliaeTcst TPYAOEMKOCTb PeMOHTHBEIX pabotr Ha 11%, 3a cuer uyero
IIOJHHUMAETCs] HPOU3BOAMTENBLHOCTL TPY/Ja NMPH peMoHTax Ha 12,4%. Bce sto
OOBSICHACTCS TeM, YTO B HOBOM KOHCTPYKUHMH He TpeGyeTcsi cMeHa IETOK
Y HX NPHTHPKa, a TakkKe MPCTOYKA H NPOAOpa)KHBaHHe Kojsekropa. Ilpu-
UCM BCE pacyeThl IIpHBeAeHbl I/ ABYCMEHHOH paGoThl B HOPMAJbHBIX YCJIO-
BUAX. st TPYAHBIX YCJIOBHH 3KCIyaTallud aGCOMIOTHAS BeJHYMHA 3KOHO-
MHH Ha PEMOHTHEIX pacxoaax ysejHuHBaetrcss ¢ 9,5 pyd/ron B HOpMaJbHBIX
yCcaoBuAX 10 24 py6/Tol B TPYAHBIX YCIOBHSIX.

O PEeKTHBHOCTb MPH 3KCIIYATALAH JEKTPHUECKHX MaIUUH XapaKTepH-
3yeT CTOMMOCTb NOTEPb 3JICKTPHUECKOH 3HEPruH, KOTOpasi MJsi paccMaTpH-
BaeMblX ycujuTejied MoxkeT ObITh ONpefeseHa Mo GopMmyJam: '

{ Cr‘[=tIHH KMS+t2I_IXS } (1)
T=t +t ’

rae C, — CTOUMOCTH TIOTEPb 3JEKTPHUYECKOH IHEPrHH, py6./rox;
t; — BpeMsi paGOThl NpH HOMHUHANLHON HArPy3Ke, Yac/TOA;

[Ty — cyMMmapHble OTepH NPH HOMHHAJBHON HATPY3Ke, KBT;
Ky — KO3QPHIHEHT HCMOMb30BAHHA MOULHOCTH;

KqM = 0:7 [4]7 ‘ .
S — croumocTs 1 KBT. u. asekTpuueckoit sHepruu, 0,01 py6./kBT. u [4];
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ly — BpeMs paGOTH B XCJIOCTOM peuMe (paGoTaer BABHraTeNb, a re-
HEpaTop 5HepPruu He BbIAeT), 4ac/Tof;

Il, — nortepu B pexHMe XOJOCTOro XOAa, KBT;

T — obuwee Bpems pa6otsl DMY B roa, uac/ron.

Jas [BycMeHHOTO pexXuMa paboThl, KCTOPHI HauboJiee xapaKrepeH, 00-

uiee BpeMa paboTel 06OPYAOBAaHUSA C YYETOM YJYUlIeHHS €ro HCNOJb30BaHUA
T=4000 uac.
[Toacrasasia cooTBeTCTBYIOLME YHCAOBLIE 3HAYEHHS B CHCTEMY ypaBHe-
au (I), monyuum:
A OMY-12A
Cn=1%-0,7-0,7-0,01 + t,0,168-0,01; 4000 = t, + ty; (2)

aas bBOMY-12A _
Che =10,745-0,7-0,01 + t,0,108-0,01; 4000 = t; + ty; (3)
fiocie npeobpasoBanuit OyneM HMEThb
Cm=0,0049 t, + 0,00168 t.

4000 = t, + 1, (2)
Cp2 = 0,00521t, + 0,00108t,
4000 = t, +ty (3)

Hcnonbays ypaBHenusi (2) u (3), nocTpoum rpaduk CTOHMOCTH NO-
TePb JMEKTPHUECKOi 3Hepruu B Koopaunatax Cy u t; (puc 1.)

Gl 21 BIMY-12A
20
N IMY-124
51 Sxowomus / -
10
5

2667 t[w]
4000 2000 000 woo 1l 20

Puc. 1.

Kak Buano u3 rpauka, B8 obJjacrtu, rae t; <2667 yacoB, CTOHMOCTb IO-
Tepp 3JeKTpuueckofi 3Heprun BOIMY-12A  wmenpwe, uem y IMY-12A, npu
t,>2667 yacos Hao6opoT. Bo Bcex ciaydyasx paBEHCTBO NOTEPb HMEET MECTO
B TOouke, rie t;=2t,, To ectb IMY-12A HMeer MeHblIHE NOTEPH TOJHKO B
TOM CJIydae, KONna pabora moJ Harpyskoil cocrasaser cBbillle 66,67 Y% obie-
ro BpeMeHH QyHKUHOHHPOBaHus B roj. OaHako ajutenbHas pabora npu Ho-
MHHaJbHOH Harpyske HeXapakTepHa ./ TOAABJAAIOMWIEr0 OOJbIUHHCTBA
AMY. OrcyrcTBHe CTATHCTHUECKHX AAHHBIX 3aTPYAHAET TOUHOE pemenue
aT0rO Bompoca. [lyis onpejesieHHss CTOMMOCTH NOTEPb 3JIEKTPHUYECKOH 3HeEp-
rHu npumeM t)j=to. Ilpu 3TOM HOmyllewuun nmosyuum:

Cy1 = 0,0049.2000+-0,00168.2000= 13,16 py6./ron (2)
C 2 =0,0052.2000 -+ 0,00108.2000= 12,56 py6./rex. - (3)
1y DTH HOTEPH M NPUMEM 32 PaCUETHBIE.
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BeanunHa aMOPTH3aUHOHHBIX OTUHCICHHH Onpelensiercsl, HCXOAA U3 ro-
n0Boit HopMer — 10,29% [6] u nepBoHayanbHOH CTOHMOCTH (C Y4€TOM IIpH-
GBLIM TPeANDHATHS, PACXOLOB H1 TPAHCHOPTHPOBKY M MouTax — 1,15)
IMY.

IlonacraBasisi LaHHblE, MOJYYHM:

218,51

100
220,80

100

B cBs3M ¢ TEM, YTO cOS@ ¥ K.ILI. cpaBHuBaeMHX DMV ju6o pasHHI,
60 OTIMUAIOTCS ‘HE3HAUMTENLHO, a TaKXKe, uMed B BHAY HeOoJblIyiO TMO-
1pe6JisieMyI0 MOIIHOCTb, HE paccMaTpHBaeM HM JIONOJHHTEJIbHOH CTOUMOCTH
CTaTHYECKHX KOHAEHCATOPOB H HOTepb B HUX, HH JOMOJHHTEJNbHBIX Kalih-
TAJbHbIX BJIOXKEHHH B 3JEKTPHUECKHe CTAHIHH AJNA KOMIEHCAUHH ITHX IO-
Teph.

VMes: Bce Mepeuc/ieHHble JaHHbIe, MOXHO IIOJCYHTATh TOLOBOH 3KOHO-
MHYeCKHH 3¢ (heKT (3KOHOMHIO) OT BHEIDEeHH: bOMY-12A. Tlpu onpenene-
HHY 3KOHOMHH HCXOAHMM M3 TOrO, UTO B HamleM CJyyae HMeeM He3HayuTeJb-
Hoe yBeJHUeHHe ceOeCTONMOCTH M yJyyllleHHe KauecTBa BAOMY-12A. Ho rax
Kak y uarotosuteas DIMY-12A seasercs o6OPOTHBIMM (OKLaMh, a y NOT-
peGHTeIs — OCHOBHEIMU (DOHIAMH, CyMMHPOBATh 3KOHOMHYCCKHH apdekr
Yy H3TOTOBHTENSI H NoTpebuTens Henbas. Mcxoas M3 3TOT0, ONPEAENHM 3KO-
HoMHUecKuil aQQeKT y norpeGuTeas, rje yuTeM Takxe M TPOBEACHHDIC 34
TpaThl H3roTOBHTENS {3]:

3r==[C1'+"E|H’(C.l +E4 Kl)]_ {C2’+E|HI(C2+ E‘HK2)]=
C]' —_— Cz’ + ElHI [Cl — C2+E1H‘(Kl — K?) =

={90,5 + 13,16 + 25,65) — (81 +112,56 + 25,8)]- 4000+
+0,15[(218,5—220,8) - 4000 + 0,2 - 5000] = 39674 py6./rox,

r1e D; — roaoBol 3KoHOMHYeckHuit 3pdext y norpeburens, py6./rog;
C!; — 9KCIIYATAIHOHHEE pacxombl B rof Aas IMVY-12A, py6./frox;
El, — Ko>QduUueHT CPABHHTE/IbHOH 3KOHOMHYECKOH 3Q(eKTHBHOCTH
norpe6urensi, El; =0,15"rox {3};
Cl, — 3KCIMYaTalHOHHblE pacxonbl B rof aisa BAIMY-12A, py6./ron;
C, — cefecToMMOCTb TONOBOrO BHIycKa DIMY-12A, pyb.;
C, — 1o xe ansa BIMY-12A, py6.;

aas IMY — 12A — 10,2 . - 1,15=25,65 py6./rox;

aaa BAMY — 12A — 10,2 - - 1,15 = 25,8 py6./roa.

E, — x03Q®HIMenT CPABHHTEJbHOH SKOHOMHYECKOH 3DPEKTHBHOCTH
usroroButeas DMY, Ex=0,2 lroa [3];
K, -— KamuTajapHble 3aTpaThl TpH u3rotosjennn IMY-12A, py6;

Ky — 1o xe mas BOMY-12A, py6.

Taxkum o6pa3oM, CyMMapHbi OXKHJaeMbli 3KOHOMHHeCKHH 3¢ (exT oT
BHenperuss BAMY-12A cocraBasier 39674 py6./roa.

Hapsany ¢ sTum Heo6x0a1MMO NpoBepHTh 3GGMEKTHBHOCTL 3aTpaT Ha pas-
pa6oTKy HaV4HO-HCCAEeI0BaTeJbCKol TeMbl mo BOMY-12A,

3arpathl Ha pa3paboTKy no roaam cocraBuin 1964—2000 py6., 1965—
2000 py6., 1966 — 2160, 1967 — 15.000 py6. (naaun). [IpuBenexnble 3aTpaThl
Ha pa3paboTKy:

t
knp== 3 ki (1+E) = 2000 (1:+0,1)4+2000 (1:+10,1)° + 2160 (1.+0,1)* +
i=1 +H 15000 (1 + 0,1) = 24460 py6., 4)
rae Kpp — CyMMapHHle npHBeJeHHHe 3aTpaThl Ha pa3padorky BOMY-12A
npu oceoerun B 1968 rony, pyo6.;
K; — 3aTtpatel Ha paspaGotky BOMVY-12A no cooTBeTCTBYIOLMM TIo-
xam, pyo.;
t — uHcs0 Jer, B TeueHHe KoTopbiX Kj He masanu spdexra;
E — k03¢ ¢duuneHT KOHOMHYECKOH 3PMPEKTHBHOCTH AJ5 JJPHBELeHHS
satpart, E=0,1 1/rox {3]
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Oxynaemocts 3aTpatr Ha paspaboTky bIMY-12A:

Knp 24460
3 39674 7
Kosdduument skonomuueckoir 3pdekTuBHOCTH 3aTpaTt Ha paspaloTk

BoaMY-12A: b P pasp Y
| 39674
24460 -
TO eCTh Ha KaxK/bli 3aTpaueHHblil pyGuap npu paspaborke BAIMY-12A oxu-
naerca noaydutb 1,62 py6. skonmomuu B roi. [lonydennas apexTHBHOCTDL

6/M3Ka K cpeanell GakTHuYecKodl BeauunHe 3(O(eKTHBHOCTH HayyHBIX pa3pa-
GoToK mo crpaue.

al" — .
K“p— = 1,62 1/roa,

BriBoa B

1. PazpaBoraHsblil 3/JeKTPOMAIIUHHBIN VceuaureJp BIMY-12A umeer
NpeuMyILecTBa, NpHCyllHe GecKOJJIeKTOPHBIM 3/IeKTpuYecKuM MamuHaM. Oc-
HOBHblE XApPAaKTEPUCTHKH TaKHe e, KaK U y CepHAHHX YCHJAUTE/Jed THIA
IMY-12A,

2. HoBblit ycutuTe b Gojiee TEXHOJOrHYeH B M3rOTOBJEHHUH, TaK KaK He
MMeeT KOJIIEKTOpPa ¥ LIETOYHONO MEeXaHH3Ma. TpyaoeMKOCTb H3I'OTOBJICHHS
cHuxKaercs Ha 15,89 . OKOHOMHS LBETHbIX METaJJOB COCTaBJSCT
16456 xI'/rox. [Ipu paspaborke BIMVY-12A ucnonb3oBaHo GoblIoe YHCAO
netajed u y3aoB IMY-12A, yto obecneuuT ObICTPOE €ro oCBOEHHe B MPOHU3-
Boacree. OnHako cebGecTouMocTh H3roToBiaenHss BIMY-12A Bospocna na
1% B OCHOBHOM 3a CUeT MOJYNPOBOAHHKOBBIX AHOA0B JI215A.

3. DBoubuioit skoHoMuueckuit 3pdext Oyaer MoOJaydyeH OT TPUMEHEHHS
BOMY-12A B skcnayatanuu. OcobfeHHO pe3Ko COKpallaiTess PeMOHTHBIE
pacxoapl. [Ipuuem npenmymectsa BIMY-12A no cpaBHeHHIO ¢ CEPHHHOH
KOHCTPYKUHeH HauGoJee Pe3KO NMPOSIBASIOTC B TPWIHBIX yCIOBHAX paloOTHI.
Ipu HOpManbHBIX YCJHOBUAX 3KOVIyaTallMH PEeMOHTHble PAacXOAbl COKpa-
warores  Ha 10%, TpynoemKocTh peMonTa  cHukaercsi Ha 11%.
BOMY-12A umeeT TakxKe Gojiee HU3KYIO CTOHMOCTb IIOTE€Pb 3JEKTPHYECKOH
IHEPTHUH. ,

4. CymMapHblHl 5KoHOMHYECKHH 3¢cpekT (3KOHOMHUSI) OT BHEJpeHH:
BOMY-12A oxupaercs 39674 py6./ron.

5. CpoKk OKyNaeMOCTH 3aTpaT Ha HayuHylo paspaborky BOMV-12A co-
crasasier 0,62 rona, 3pdeKTHBHOCTbL 3aTPAT Ha HayyHYlo pa3paboTky pas-
na 1,62 l/ron, yto 6AH3KO K cpefHel QPaKTHYEOKOH BeJHYHHe AJs HAYYHBIX
pa3paboTOK B CTpaHe.

6. IpeniokKeHa METOLHKA TEXHHKO-3KOHOMHYECKOro 080OCHOBaHUS pas-
paboTkH GeCKOJIEKTOPHBIX 3JIEKTPOMAUIHHHBIX YCH/IHTENEH,
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