HU3BECTHUSI TOMCKOI'O HWHIOYCTPHUAJIBHOIO MHCTUTYTA
Tom 60 umenn C. M. KUPOBA B. II

ONPENENEHHE HAWBBITOQHEAIIETO COCTABA MOE3NA NPH
NMOA3EMHONH OTKATKE AKKYMYJSITOPHbIMH 3JEKTPOBO3AMM.

Loyewm FBemexmuwn A. C.
BBEIEHUE!

B nameil Texanueckoit auteparype pacuery NnOA3EMHOH 3JEKTPO-
BOSHOH OTKATKH TMOCBAIIEHO HECKOJIbKO pabot: paGoTa npog.
IMlkaapckoro ®. H, nouenra Boaorkosckoro, uax. JIuB-
AL, KOJAJeKTHBA pabOTHHKOB 3aBoga ,JluHamo®, uuxk. Jle6e-
AeBa u T.A OJHAKO H3 BCEX NEPEUYHCJIEHHBIX BLIIIe aBTOPOB
TOJIbKO WHX. JIMBWIMI{ Jla1 B CBOE BPEMS METOJ T€XHHKO-3KOHOM -
UECKOro pacyeTa NONA3EMHOW 3JEKTPOBO3HOM OTKATKH AKKYMYJsi-
TODHBIMH 3JIEKTPOBO3aMH. JIpyrue aBTOPH OTPAHUYHINCH TOJbLKO
TeXHMYECKHM pelleHHeM Bonpoca. Tak kaxk mauHbie, NpuBeeHHBbIE
B paboTte wuHxeHepa JluBwrua ,TeXHHUKO-3KOHOMHUECKH pacuer
9/M€KTDOBO3HOH OTKATKH® K HACTOSIIEMY MOMEHTY ycrapedad, a
APYruX METOJA0B TEXHHKO-3KOHOMHYECKOr0 pelIeHHS JAHHOIQ BO-
npoca B HallleH JIHTepaType NMOKa HeT, Mbl CYHTAEM HEOOGXOMUMBIM
H CBOEBPEMEHHLIM NOMOJHUTH CYWECTBYWIHE npoben. DTo Tem
GoJsee HEOOXOJMMO, YTO MOA3EMHAs 2/J€KTPOBO3HAd OTKAaTKa CTaJja
HEOThEMJIEMON H BeCbMa BaXHOH 06/1aCThI0 IMAXTHOIO XO35HCTBA
H UTO B CBA3H C NEPEXONOM pflad KPYNHBIX INAXT HA PaspaboTKy
HHKEJICKAIHX TOPH3OHTOB 06JaCTh IPHMEHEHHS aKKYMYJISATOPHBIX
9J1E€KTPOBO30OB 3HAYUTEJbHO yBeqH4UTCs, TakuMm o6pasoM, Bompoc
O HauboJ/ee BBHITOZHOM BAPHAHTE MOJ3EMHOM AKKYMYJATOPHOH OT-
KaTKH TnepecTtaer GHTh YHCTO MECTHBIM BOINPOCOM, a nepepacrtaer
B BOIPOC BCECOIO3HOTO 3Haueuusi. MHaue roBops, panyuoHaIbHBIH
METON TEXHHKO-39KOHOMHYECKOIr0 pacyeTa MOJA3EMHOH aKKyMyJs-
TODHOH OTKAaTKH, NPHU NPHUMEHEHHH ero A PEKOHCTPYHDPYEMbLIX M
BHOBb MPOEKTHPYEMBIX HIAXT, OCGEWAeT 3KOHOMMIO HAa €)XKErOdHBIX
3KCIIOATANMOHHEIX PACXOAdX B NECATKH M COTHH TBICSY pyb6.aeil.

§ 1 Kparkmit amanu3 cymectsylomux meronos pacyera mop3emaoi
OTKATKH AKKYMYJIATOPHBLIMM 3JIEKTPOBO3AMH.
CyliecTByompe Ha CeroaHsIIHUi JeHb MeTOJbl pacqua noa-

3€MHOH aKKYMYJSATODHOH OTKATKH (32 HCKJIOUEHHEM METONAa HHX.
JINBIINIIA) B OCHOBHOM CBOASITCH K clAeaylomemy:
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1. BubGupaercs THN 3/EKTPOBO33d B 3aBUCHMOCTH OT NPIU3BOAH-
TEJbHOCTH OTKATKH, 4 B OTJAEJBHHX CAydasiX——H OT yAe CyLeCTBy-
oueil KoJeH.

9. Onpenessercs Be/JMYMHA COCTaBa, OOBIYHO M3 YCJIOBHH NBH-
JKeHHMs MOPOXHAKOBOrO COCTaBa HA NOJBEM, C YyY€TOM, UYTO HacThk
BArOHETOK G6yZeT 3arpyxena JecoM (xosdumuent 1,1).

3. IlpoBepsercsi, JOCTATOYEH JH CLUENHOA BEC 3JEKTDPOBO33,
yTOGH TPH BHIOPAHHOM COCTaBE OCYWECTBUTH Haubosaee TPYAHbIE
MaHeBPOBEIE OMEpaluH, B 4aCTHOCTH, TPOraHHe TPYKEHOro cocrasa
Ha IONBEM.

4. OnpenessioTCsi yCHJHS, CKOPOCTH M CHJABI TOKa NMpH yCTaHO-
BUBILIEMCS JBHKEHHHM I'PYKEHOTO W NMOPOXKHAKOBOIO COCTaBa.

5. [IpousBoauTCs NPOBEPKA HA TOPMOXKEHME, B YACTHOCTH, Olpe-
easgeTcsd BeJHYHHA NYTH TOPMOXKEHHS.

6. OnpejensioTcsi TNPOJOKUTENBHOCTH NEPHOAOB YCKODEHHA U
3aMeJJeHHus] U IBUXKEHHS C DAaBHOMEDHOH CKOPOCTBIO IJs TpyxKe-
HOFO ¥ IOPOXKHSIKOBOIO COCTAaBOB M NPOXOAHMBIE NPH 3TOM NYTH.

7. MoTOpH 3JIEKTPOBO3a NMPOBEPAIOTCA HA HArpeBaHHE.

8. OmnpeleasieTcst CpejHnil paspsiiHbIf TOK GaTapeu.

9. OnpexesieTcd NPOAO/KHTENbHOCTD PaA3PALKH Gatapeu npu
HAHNEHHOM pAa3pPAJHOM TOKe (K COXaJeHHIO BeCbMa MPUOIMKEHHO,
6e3 yueTa BJMSHHS BEJHYHMHB Pa3psIHOTO TOKA HA aMmep-4acoBylo
¥ BATT-4ACOBYI0 €MKOCTb OaTapeq).

10. ITo noJHOMY HEepHOAY pefica OnpeaenserTcs YHCAO PeHCOB B
CMeHY. 4

11. [To NPOH3BOAMTE/JbHOCTH pe#ca B TOHHAX WJIH TOHHO-KHJO-
MEeTpax ONpejAe/sieTCss Heo6XOAHMOe YUC/I0 PAbOYHX 3JEKTPOBO3OB.

12. IMo yucay paGOuYUX 3JE€KTPOBO3OB M NMPOJO/IKHUTENBHOCTH Pa3-
PAJKH M 3apSIKU 6aTapeu ONPeje/IseTCs YHCI0 ONA0BPEMEHHO 3apH-
’aeMbix 6aTaped W obumee unc/ao GaTapey, BK/OYas M PE3EpB.

13, [To uncay OJHOBPEMEHHO 3apsiKaeMblX GaTapedt onpesensercs
YHCJIO PTYTHHIX BHIPsiMHUTE/ e (PAGOUHX U PE3EPBHBIX), UHCAO 3apsii-
HBIX CTOJOB, MOIIHOCTh U YHCJAO TP-POB, KOJHAYECTBO BbICOKOBOJBT-
HOH M HHU3KOBOJBLTHOHM anmapatyphl.

14. OnpeneasiorTcs pa3Mepsl neno 1 ympopMmepHOH.

15. HaxomsiTca kamuTaJbHBIe 3aTpaThl U €XErojaHble 3KCI/I0ATa-
IIAOHHBIE PACXOABL.

16. OnpejeasieTcd CTOMMOCTb TOHHO-KHJOMETPA OTKATKH.

TaxkoBbl OCHOBHBIE ®Tanbl HAaWbOJEEe PacnpOCTPAHEHHOrO METOAd
pacyeTa I0OA3€MHOH OTKAaTKH aKKyMY/IATODHBIMH 3JEKTPOBO3aMH.
DTOT METOA C HE3HAUMTEJbHHIMH H3MEHEHHMSAMH TMPUMEHHETCS KakK
B NMPOEKTHHIX Opranusaunusax, Tak u B ropusix BTY3 ax npu usy-
YeHHHM CTYAEHTAMH KypCa 3/JEKTPOBO3HOM OTKATKH.

dopMasbHO 3TOT MeTOJ SBJASETSS NPABHABHBIM, TaK KAk OH
TeXHHYeCKH OBOCHOBaHHO pemiaeT Bompoc. [Io cymecTBy ke OH HE
4eT OTBETA, ¥BJASETCST JM BHOPAHHBLI BAPHAHT OTKATKU HauboJjee
SKOHOMMYHBIM. JleiiCTBUTEJbHO, OH HE OTBEYaeT Ha BONPOC, JAJEKO
He Npa3AHLIH: 4TO BHIOJHEe, HMETh JM 1—2 JMIMIHKUX 3JIeKTPOBO3d,
HO paGoTaTh cMeHy 6e3 nepesapaaku Gartape, uiau, Ha060pOT, HC-
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1

TO/Ib30BATL NPEAEJbHO MOWHOCTh 3JEKTPOBO3HBIX MOTOPOB H NpPH
MUHHMAJTLHOM KOJMYECTBE 37€KTPOBO3OB MMETb GOJbWIOH aKKyMy-
AATOPHBIH mapk. CyMMapibie pacXojbi Ha KauAblil 3J1€KTPOBO3 B
CYTKH CO BKJIOUEHHEM 3aPN/IaThl COCTABJAAET 0K0J0 100 pyb., HO 1 aHa-
JOTHYHbIE DACXO/bl HA KaMAYI0 6aTapero, BHIIPAMHTED, 10MI0 MOLI-
HOCTH TP-TOpA U T. A. TOXKE COCTABJIAWT He Maayw cymmy. Hako-
HEll, KOJHYECTBO 3JECKTPOBO30B OKA3BIBAET CYUIECTBEHHOE BJAHSHHE
Ha Be/JHUHHY BATOHHOrO Napka, Pacxoj Ha aMOPTH3ALHUIO H PEMOHT
KOTOpOTO ABJAETCA OAHOH M3 KPynHeHHWIMX CT4Teii pacxoma mo
orkarke. Hu Ha ogMH H3 3THUX "BONPOCOB BHIMIENOMMEHOBAHHL
METOJ HE OTBEeuYaer.

§ 2. 0 cymnocTH Merona pacyeta NOA3EMHOH OTKATKH aKKyMy-
JIITOPHLIMH 3JIEKTPOBO3aMH, nipeiowennoro unuen. N, U, Jlupmunem.

B cBoux paGorax, nmosBuBLIXCH B kypHadZe ,Yroap* Ne 65 B
1931 r., a satem B “Ouepkax IO FOPHOH 3.1. MexauuKe® 1), MHXK.
V. Y. JluBmun Han6osee npaBuAbHO MOA0MEN K peuIeHHIo paccMar-
puBaeMoOro pompoca u (QAaKTHYECKH Da3PELNJA ero A TOrIAMHHX
yC/AOBHH, T.e. I/ HAMEYABINMXCA B TO BPEMS K SKCIIOATALMH
THIOB 3/EKTPOBO30OB U (aTaped NpH CYWECTBOBABLIKNX TOTAA CTAaB-
Kax Ha pabcuay. Merton umxk. Jlupmunua U. Y. B OCHOBHOM CBOJHUTCH
K TOMy, 4TO BCe [€DEMEHHLIe, XapPAKTepPU3YIOMIHE OTKATKY H pac-
XOAbl 1o Hed, uHXK. JluBummm M. U. BupaxkaeT B OyHKuMAX OT
COCTaBa MOE3Xa M B KOHEYHOM CHYETe OnpejieJsieT BEJHYHHY CO-
CTaBa, NPHA KOTOPOH €XKEroNHbi€ IKCIJIOATAUMOHHHIE PACXOILI IO
OTKATKE ABAAIOTCH MUHEMAJbHLIMH s oG/Jerdyenus pacyera, a
TAKKE [ KOHTPOJISL MOJYYAIOUIUXCSA Pe3yAbTaTOB aBTOP MIMPOKO
TI0JIb3yeTCA HOMOTPAaMMaMH, TaK 4YTO MeTOJ €ro IO CyHecTBY
AaBadeTcs rpadoanaautnyeckuM. Kpome toro, on gesaet pax nomy-
{eHAH H YNPOIIEHHH, HE BJMAOLUIAX OCOGEHHO Ha pesyJabTaTH pac-
veTa. Mckamouenuem sBJgeTCS AONVUIEHHE, YTO eMKOCTH Oarapeu
HE 3aBHCHT OT CHJIBI Pa3psifHOrO TOKA, JONYUIEHHE A0 H3BECTHOM
CTEIECHHU, BEPHOE MJd WIEJOYHBIX 6aTaped, HO COBEPIUEHHO He INpH-
eMJeMO€ [JsI CBHHI[OBLIX. 4

Hurepecras m ueHHas pa6ora umx. JIMBIIMIA B CBOE BpeMs
‘3HAUUTE/]BHO 06Jierynsa TPYJX NPOEKTHBIX OpraHM3aundi. K coxale-
HHIO, KaK YK€ YKaselBaJOCh Bhille, pab0Ta WHXK. JIMBIIMIA K HACTO-
AMMEMY MOMEHTY YyXe yCTapeJd: MPU NPaBHABHOCTH METOLHKH KO-
‘HOMHYECKHME, a OTYACTH M TEeXHHYECKHe TIoKasaTe/ld (Hampumep,
TpyGuareie 6artapen DTT) siBAAIOTCS MHBIMH, YeM OHH GLIAM 8 JOT
“TOMY Hasaj.

§ 3. OcnoBHble mpexmocHink m GopMyaBl Kug olpeneNeHus
HaWBbIrOAHeHIed BeJdHYHHBI COCTaBA moe3ja.

O6o038aunM:
P —cuennoii Bec 9/€KTPOBO3a B TOHHAX;

1) k. M. U, JIUBUIMLL. TexHUuKO-3KOHOMHIECKHiL pacyer 3JEKTPORO3HOH OT~
arku. OHTBY, 1931 r. ‘
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- n — KOJHYEeCTBO BAarOHETOK B COCTaBe;

C,, — BeC IpyXeHO#i BarOHETKH B TOHHAX;

Crop — BEC NOPOXKHIKOBOKH BATOHETKH B TOHHAX;

p  — yaedbHOE CONPOTHBJEHHE YCTAHOBUBIIEMYCH NBHKEHHIG:
B KI Ha TOHHY;

i -—YKJOH B “/go (cpenHuil);

F, — ycuiue, HeoOXOxumoe /st TNEpPEeMEIIeHHs rpYXEeHOTr o
COCTaBa;

Frop — 70 e JJs [OPOXKHAKOBOrO;

L — cpenHe-B3BelIEHHOE PACCTOAHME OTKATKHM B METPaX;

T, — nepuoj JBHXKEHHA TPYKEHOTO COCTaBa B CEK;

T, —TO ke [/s NOPOXHAKOBOTO;

G — Bpems, 3aTpauydBaeMOe Ha Nay3kl M MAHEBpPLl B CEK,

J,, —cuaa Toka (Ha OJHUH MOTOp) A/5 I'PYXKEHOTO COCTaBa,

Jaop — TO XKe IJs NOPOKHAKOBOIO;

A —cpenHe-CMeHHas NPOM3BOJHUTEABHOCTH OTKATKH B TOHHAX}

K — KO9(HIMEHT HEPABHOMEPHOCTH J0ObIYH;

Q —emkocTbh GaTapeud B ammep-uacax;

A -— KO3®HIUEHT, YUHTHIBAIOMAN PACXON SHEPIHH HA MAHEBPEHL,

Uzp, Unop — YCTAHOBHBIIHMECSH CKOPOCTH ABHXKEHHS TPYHEHOTO H no-
POXHSKOBOTO COCTaBa.
Veuansi, Heo6X0auMbie s NepeMellenus IPYyKeHoro u nopox-
HSAKOBOTO COCT2BOB NPH YCTAHOBWBIUEMCs JBUXKEHHH, OYRYT:

F.p =(P-nGsp) (p—10) xz (1)
Fnop:(P“l—nGnop) (w--i) xe (2)

34aBHCHMOCTh YCHJAHS Ha Baay MoTOpa (uau Ha obone K0JieC) OT
CHAN TOKAa B SKOpPe MOXKHO CUHTATb NPSIMOJHHEHHOH, T. €. MpH-

ng

HAATb, YTO = al, u- 2- = a Jnop

4 3aBUCHMOCTb CKOPOCTH U; W Upop OT CHJB TOKa B AKODE Jp H
Jnop MOKHO 6e3 00JbliOf NOrpemHOCTH NPHHATD runepboanyec-
KOH; T. €. Jop Vop=Jnop Unop =C, 111 C — const pnJisi JAHHOrO THNa
JBHTATE/ISI. ‘ :

Toraa pupaxenus (1) 1 (2) moryT GbITh MPEACTABACHLL B BHAC:

% J, =(P+nGy) (t—i) 3) s
2¢ Jnop (P+nGn0p) i) (4)

Bripaxenus (3) u (4) MOXHO MPeACTaBUTE B 6onee yaoOHOM IAs
naJbHEHIIEero anajiusa BHAE, a HMEHHO:
P(p—1) + Cop (r — 1)

2a 2a

sz -

’

141



HaH

]3P:il+]1” | (5)
H, 110 aHaJIOTHH, . |
[ﬂop:lz‘+[2n (6)
3nech | |
= Pe—D) . @ti)
1= — , = ,
2(1 2a

h= Gt Gt
2a 2a

—BCJHYUHL, NOCTOSHHHIE IJS NDUHATOrO THIA 3JIEKTPOBO3a H 34-
JAHHBIX YCJAOBHHU OTKATKH (YKJIOH 0/y). _

DUBHYECKH iy, iy, [} u 1, NPENCTaBAAIOT H3 ceba NpUXoAsIIHecs
Ha OlHH MOTOP CHJB TOKa, HEOGXONAHUMBIE I/ IePeIBHXKEHHS C YCTa-
HOBHUBIIEHCS CKOPOCTBIO: CaMoOro SJE€KTPOBO3a MOL YKJOH, €ro xe
Ha HODMaJbHHIN NMOLBEM, (DYyKEHOH BATOHETKH MOJ YKJOH H NOpOXK-
HAKOBOH-—HA HOPMAJILHEIH NOIbeM.

[Tepuonsl nBUXKeHHs TPYXKEHOTO M MOPOXKHAKOBOTO COCTABOB, ¢
YYE€TOM BpEMeHHU HA pasler U 3aMelJeHHe B KOHLE X0/1a, MOTYT OBITh
npeACTaBACHH B BHJE:

L L.,
7= ~+30 cex unu Ty =" 4-30 cex (7),
b.p , C
rae L —B merpax
# AHANOTHYHO

Ty = gcff’e +30 cex (8)
Monmeni nepuon peiica 7=7,4 T, O,
Hau
L
T L(]zp—}—lno,g—[—(?(60 =0) o )

KoanuecTBo peficos npu 6,5 uwacax wucroi paGoOTHl OTKATKH B

CMeHy 6yaer 6.5 3600
(s

AN
poee 23400 C
| T LUyt L)+ C(6046)
CMeHHaH ITIPDOH3BOAHUTENBHOCTD 9JIEKTPOBO3a B TQBHaX:
23400 C.ng -
L (Isp~+Inop) +C(60+8) " -

TAE€ g — €MKOCTb BATCHETKH B TOHHAX,

(10)

(11)

a=nqn,—=

1) Ecan kpenexworo Matepuana nocraensercs 3a CMEHY 3HauuTeNbHOE KOJduue- -
CTBO, B BHpaweHne aisa l, HEOGXOAUMO BBeCTH ko3puuuent 1,05—1,15.
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Heo6xoxuMoe KO/AHYECTBO pa6o‘mx 3JEeKTPOBO30B: |
kA kA [L (Ip+ 1nop) + C (60 + O)]. (12)

Ry =— HAH H; —
a 23400 Cqn

rae £ — K03(HUHEHT HEPABHOMEDHOCTH JOOBIUH.
Ecny 0pOU3BOAHMTCH OTKATKA MOPOJH, 3TO 06CTOATENBLCTBO JIOJ-

KHO OBITH YYTEHO MyTEM COOTBETCTBYIOWIErO ysenuyenus A, ganpu-

Mep, K03(pHUHEHTOM 1,05.
[TogcraBsids B BHIPAaXEHUE (12) Bmecto [ U Inopp UX 3HAUECHHS,

onpejeaseMbie BbPaXKEnHAMH (5) u (6), noay4yum n, Kax (QyHKIHIO
TONBKO OT ONHOM MEepeMeHHOH: A

e

s kAl R Int G i») L +C (601 9)] (13)
£ ’ 23400 gqnC \

g kAL 4L)L | kAl iz L+ C(604-8)]

B 1 2 i\ 11> )

kAU )L 13 6uc),
" 93400 Cq + 93400 Cqn (13 Gic)

N

s

S rle nepBuil 4ieH npaBoil 4acTH HE saBHCHT OT 71.
Jlns BHIGPAHHOTO THNA 3JEKTPOBO33 U BATOHETKH

. ]1:‘_-1_?___—:B:_—const; 31: __l_l_—‘—_l.z.__
- 23400 cq 23400 Cq
C (604-90
CE0+8)_ g

— TO¥Ee IMOCTOsiHHAdA, PaBHO KaK H
: - 23400 cq
(npu BHGpaHHO# OpraHA3alHH OTKATKH).

Toraa -
n,— kBAL -~

EB,AL -+ RAB, :kA(BL+ B.L—l—Bz) (14)
n n . &

K 5TOMy KOJMUECTBY HEOGXOAUMO NprOaBHTH 9 anexTpoBo3a: onun— @
B pesepse M APYroii—B MIAHOBO-NPELYNPLALTEILHOM peMOHTE.
BenuudHa BATOHHOTO MapKa, B 3aBHCHMOCTH OT CHCTEMbl OpraHH-

3aliu OTKATKH

Ny =n(1, =+ N), (1‘5)

" rne N — uncao COCTABOB, KPOME COCT2BOB, KYPCHUPYIOMHUX C 31-BO-
" samu. B Beauundy N BXOJIUT Takxe Mapk, HaxOAALMACH B 3anace
M pEMOHTE, a TAaKXe BAroHETKH B NOArOTOBUTENBHEIX 33001X.

[px BCTpEdYaOmIeHCs HAUYALULE CHCTEME OpraHusallui OTKATKH BeE:
JAuAHA BArOHHOrO mapka 6e3 GOJBIIOH MOrPEMmHOCTH MOXET ORITD

NpPHHSATA PABHOM:
Ny =1,35.31.n, UK Ny =4 nn,, (16)
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YTO, MOCAE 3aMeHHl I, AAeT:
nw=4 kA (BLn- B,L + B,) (17)
Cpeannii paspannbii TOK GatapeM MOXHO ONDPENEJHTb M3 BHIpA-

X EHUus
M2 Lp Ty 49 1y Ts)
I+ T,-+p0

TA€ (. — KOS(HUHUEHT, YYHTHIBAIOIMA, YTO B NEPUOJL Nay3 H MAHEB-
poB Garapes paboTaeT TOIBKO uacTh Bpemenn O. Tounoe sHauenue
BEJIHYHHEl P ONPEACJINTCSH, ECAH H3BECTHH NPOAOMKHTENBHOCTH BCEX
onepauuid 31-B03a Ha NOTPY30YHOM MYHKTE M B PYAHHUHOM LBOpE,
@ TaKKEe BEJH'iMHA IIPOCTOEB HAa pasMHHOBKaX. OpHEHTHPOBOYHO
v =10,9.

Emkocts Garapen B ammep-uyacax, B 3aBHCHMOCTH OT CHJBI cpen-
HETO paspsAAHOro TOka, onpexeautcsa no dopmyne [Meiikepra:

e=an)"

rae Qs M J;—eMKoCTh W cHaa ToKa NPpH MNATHYACOBOM pexume
a n_nas G6atapeil OTT npubausurennno 1,5 (Tounee 1,56).

Ilporo/kuTeNIbHOCTE PaGoTH GaTapen Ges nepesapsaaky (IpH He-
npepuiBHOM pa3panxe Gartapen)

, (18)

]cped —

Q:V I (19}

x
tpag = — RhJIH tpa3 = = =
cped [cped 2

Bripawenue (19) sBasercs nanGosee NpPaBUABHBIM A7 onpexpene-
HUA TPOLO/KHTENbHOCTH DPa3psiiku Gataped, TaKk Kak OHO YYHThHI-
BaCT 3aBHCHMOCTb €MKOCTH OT CH/AB Pa3psAHOTO TOKA, 4ero, ¥ Co-
AKAJEHNI0, HE OTPAXAIOT JApyrue, cOwenpuHaATHE y Hac GOpMYb
A5 ONPEHeNCHUs Lpgs,

B aefictBuTennHOCTH ke Garapes paspsikaercs He HENPEPLIBHO
B NEpUOA peHca: sa BpeMs peiica, paBHoe 7y-+ T, O, ona pasps-
Xaercs Toabko 7y- 75 -+-uB® cer, Tak uTo uCTUHHAS I POAC/IKUTEN b -

HOCTh DA3PAIKH GyZeT He toas, 2 LT, +8 tpas.

I+ 71,409
O6o03naunm ero uepes T,
Hrak, B
Tpas = 5 V Is(Ti 4T, - 8) (20}
]L'peasj2 (Tl + TZ "'l"' P‘@)
ITpu nauuame BcTpenarmouxcs HA NpPaKTHKE PACCTOAHUAX OTKATKH
penmunaa 1112+ KoseGseTcss B npegesax or 1,27
I+ Ty+-p0
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(npu L=1000 »#) mno 1,11 (npu L=3000 x#). C nocratouno#i cre-
MEeHbI0 TOYHOCTH 3Ta APOGL MOXET OuTb BhIpaxeHa uepes 1,27 —

—————L_—, rie L —B u. Toraa supaxenue (20) mocse COOTBETCTBYIO-
2.104

HMHAX MOACTAHOBOK INPpHMET BHI:

T :B. ( (LY n -+ (i; 4 i) +
P . z 2\ [(iy 4 Iin)2 - (i I, n) 2 4-
-+ C(60-}p8)

L
4+ 30C(h+1h)n —4—30C(i1—|—i2)”

L L

rae B;= (1,27 — 0,5 L.10%) Q; V' /;— BeHuuHa nocTONHHAS A4 JaH-
HOTO THNa 6atapeu ¥ CPeldHEero PacCTOSAHUA OTKATKH L.
Heo6xoxumoe koanyecTBo pabounx Gatapeii:

n5:n3(1+ 8 ) | (22)

pas

' rie 8 —NponOJIKHTEJbHOCTb (B 4acax) 3apsaku TPy6uatoli GaTa-

pen, Bk/I04as BPeMs Ha OCTHIBAHHE M [a30BbiAEfiEHHE.
Urak,
ne==n,(1-+4 8124 [(Z _j'_ll n)2+(i.2+1.2n)2
Bs [(is + L) n+i i+

_0CU+L)n 30 C (iy - i,) 7%
+ 3 - i J

+

C (60 1 p@) 7%
+=== ]

BecbMa cnoxnoe BHIDaXKeHHE BJS M; MOXHO yINPOCTHTb, 0603HA-
YUB KOIQDHLUHMEHTH NMpH n2, 1, @ TaKXKe CBOGOABLIE OT 7 WIEHH B
YWCTATENE COOTBETCTBEHHO ueped a=0124-13 b=2 i, I, 4-2C,/, |

0CU, 41 o | 30C (i + i,
"lé— .7_.“(_.1,:-}__:“2) " d_—'l:l', _+__ l§+ ( 1+ 2)

L L

3BaMeHareJe uvepes f==1i;}+ iy} C(GOL_HLQ) .
Torna sripasmenne (23) npumer Gosee 1pPocTOll BHA:

— 8@ (a2t bntd)h
ns=n, [(1 -4 By [y + Tyn -1 (23 6nc)

Hanvneiiulee ynpouieHHe BHPAXEAHS AAS Mg 3aKAIOYAETCH B TOM,
9T0, KaK MOKA3HBaeT NPEABAPHTENbHbBIH aHanu3 ApOoGH B BHpaMe-

(23)

H cBoOonubie 4YJEHH B

10¥ Uapectus TUU, .60, B. 1I. ]45



HUE 23 GHC, A MOTYIIMX BCTPETUTHCA HA NPAKTHKE CJIy4aes, BHI-

ant+ bn -+ d
paxenue , MOXeT OBTh 3aMEHEHO (¢ OwmHbKOo#H, He
(Lh+Lyn+f
npepnmatomell 1—1,5%, 1. e. nexawmel B npeienax TOYHOCTH pac-
yera) Buipaxenuem gn - A,
rae
a
g=—— 24
s (24)
H e
(h+1,)?

OKOoHYaTEIbHOE BHIPAXEHHE A A OYyAeT:

2\ 1 s
ne = KAL (Bn—l—Bl—l—%—)! 5.2

14 = (gn+h>%] (26)

3

n

K nmoaydyeHHoOMy KOJAHYeCTBY 6GaTtapeit Haao npubaBUTL pe3epB B
1—2 6arapen, B cpeanem 20%.
Uuca0 04HOBpPEMEHHO 3apsKaeMbix Oatapei

ne==n;—n, (27)

YKCa0 3apsgHEIX CTOJO0B Mg OyneTr, KaK MUHHMYM, ntls-f2
uau

_ 8()%KAL | AV ‘
— 202 (Bn+bfx+L)(gn+h>f+2 (28)

Uncao pPTYTHBIX BbHINPAMHTENEH #p, OyAeT, OUEBHAHO, DABHO UHCIY
3apAAHBIX CTOJOB, T. €. Hpg == My

CTOAIBKO 2X€, OYeBHIHO, OyNeT KOMIJIEKTOB pacnpeneauTeJbHOH-
annapatypbl ¥ MeJAKOro oOO00pYyAOBaHuA IJS PTYTHHKOB M CTOJOB
(pacnpenesureasusix suukor SIAT-200 uaum AKI-3, swmuxos I1-60
uan I1bI'-2, mydr KOHUEBHIX M TPOHHHUKOBLIX, LITernceael, xadeJeii,
H3MEePUTEAbHBIX HPUOHOPOB U T. 1.

MoniHoCcTs TpancdopmaTopa 3aBHCHT OT KOJHYECTBA OIHOBpE-
MEHHO 3apshKaeMhlx 6araped M OT CTajuM HX 3apaaxy (Hayajo, cpe-
JIHHA, KOHEN). ‘

MoumsocTh, norpebdbasemans pryTHHM Benpsamurtedem 3BH-100 npu
HAuYaJbHOH CTaLuK 3apaaxku Garapeu, paBHa oxkoao 10 xsm.

Tunosas MOUIHOCTHL TpaHcopmaropa |

Prp—1,46.0,8.10.n15 KVA, - (29)

rae 0,8 —ko3duuMedT, YUUTHIBAOWHUIA HEOJHHAKOBOCTb CTajuil 3a-
PAAKH pasNuuHbLIX Oaraped. |
[To cymectByomuM npasujam, kpome padouero rpascopmaropa,
A0/MXKeH ObiThb pe3epBHBIH.
KoaungecTBo ALMKOB BHICOKOTO HANPAXKEHHS HE 3aBHCHT OT YHCIA
PTYTHBIX BBHIIPAMMTEJEH, a, 3HAYHT, H OT "4YHC/]AAa OJHOBPDEMEHHO 3a-
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psaxaemeix 6artapeli, a noToMy B OCHOBHOE yp-HHE A/ OfipejeseHUs
MUHHMYMa TOJOBEIX Pacx0i0B NO OTKATKE CTOMMOCTb HX aMOpTH3a-
HHH H DEMOHTAa BXOAMTH He OyIer.

Ot kouauyecTBa OJHOBPEMEHHO 3apsxkaeMblx 6aTtaped HJAH, YTO
TO €, OT KOJWYeCTBad 3apANHHIX CTOJOB, 3aBHCAT Da3MEpH rapaxa
#A 3apAJHOH Kamepol. '

O6mas aauHa rapaxa u 3apaaHoil KaMepsi:

L sy == (Lsc -+ 1000) (5. -+ 2 L. - 20000 mm 1) (30)
[Ipyd cTaugapTHOH N/HHE CTONA U3 == 3000 mm

Lafg e 4 n3c+ 26 M
HJIH , ‘
Low =4 nlg-- 34 . (31)

[pu wupuHe 3apausoé kamepn (rapaxa) 3,7 u BhicoTe 3,5
obpem ce Oyner

Ve = (4 n's+34).3,7.3,5 = 52 nls-440 u (32)

Ky6arypa npeoGpasoBaTeJbHOH MOACTAHUMM, B 33aBHCHMOCTH OT
KO/JU4eCTB2 PTYTHBIX BbIIPAMUTENEH, MOXET OHITb IpeACTaB/eHa
B BUJE:

Vin=08 (n's4+2+41)4.32)=9,72n's+ 29,2 3, (33)

rae 4 M — WHPUHHA KaMmephl, 3 M — ee BHICOT3. DTH LMD PHI—CpeaHue
Aaf yCcTaHoBOK ¢ TpaHcopmaropams ot 100 no 180 kwva. Haxonen,
BEeNIMUMHA COCTABa OYAET OKAa3bIBATH BAUAHHE HA CTOMMOCTb BTOPHX
nyTed y nNOrpy3ouHHIX MYHKTOB, a MNpU OXHOKOJECHHOM I1yTH—HA
CTOMMOCTB Da3MHHOBOK.

Hnawna BTOpOro NyTH y MOTPYy30YHOrO NYHKTAa, B 3aBHCHMOCTH OT
BEJAHUYMHLI COcCTana, Oyier: ’

ly= 2 nly 30 , (34)

re I, — ANWHA BAarOHEeTKH, BKJAOYAS H CHENKY.
B uacTHOCTH, ANS CTAHUAPTHHX 2-TCHHBIX M 3-TOHHBIX BarOHETOK
nmeem:

nast 2-ToHHuIX [, =—=2,810 & (6e3 cuenku) H 3 # CO CLENKOH,

st 3-ToHHBIX [, = 3,284 x (6e3 cuenku) U 3,5 M CO Cuenkoil.
[lpu uyucne norpysouyHbX NYHKTOB Ma, JJIUHA BTOPHX NYTEH Ha
NOTPYy30YHBIX NYHKTaxX, KaKk Qyskuus cocrasa noesna, G6yner:
Ln:2!nnnn:—:2 n.nnn.lw+30 nnn M (35)

K0/1M4eCTBO Pa3MHHOBOK NPH OIHOKOJIEHHOM 0NYTH 3aBHCHT OT
Yucaa KPHJABEB B LIaXTe€ M OT 4ucAa pabOTAIOIHMX 3JEKTPOBO3OB.

1y ,Tunosoe 21.-Mexamdyeckoe 06OpPyaOBaHKHE KaMe€HHOYroapHbix waxr*, OHTH,
1930 v,
2) Tam xe.
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[Tpx OAHOKPHIJIOH WAaXTe KOJHUECTBO PA3MMHOBOK 72 — l; IpH ABYX-
Kpbinot n, — 2. [lpu nnude pasmunosku nl,—+30 # obuias naHHa
pPa3MHHOBOK. /11 HOPMANbHOTO THMA UIAXTH, T. €, ABYXKPHI/IOMH, O6yneT

Ly=(nly+30)(n, —2) u (36)

CymMapHast A74Ha BTOPHIX nyTeff Ha PasMHHOBKAx M NOrpysou-
HBHIX [YHKTax

Lp+4La=(2 nly +30) (ns + 1 — 2) M (37)

Eweropnpie 3KCAN0ATANNOHHBIE pacxoinl.

DKCNN0aTAHHOHHBIE PACXOJBI, KAK W3BECTHO, C1ATAIOTCd H3 aMop-
TU3aUMOHHEIX OTYUC/IEHHH, PAacX040B NO PEeMOHTY, CTOMMOCTH pab-
CHJIb, 9HEPrHH, CMa3KH MU OOTHPOUHLIX MAaTepHAaJ0B,

Pacxonnl Ha aMOpPTU3ALMIO H PEMOHT OGOPY/AOBAHHSH, KAMED H BbI-
pabOTOK, 3aBHCALIME OT BEAMYHHEI COCTABa (0€31a, CBEAEHb B Ta0-

aany 1. Tabanua 1
Exerogupie sxcnaoatauyoHHbE Pacxonbs
CrouMocTe
B 9/¢% ot
NeNe | O6‘exTrl KanuTann- CARRHLB € CTOHMOCTH
npososoM 1 | —————| Bcero no amopruzaunu
n/m. HbIX 3aTpar £
/ Y MOHTAXOM é"o-e g ¥ pPEMOHTY
6 g S
mevomx 2218
1 , DJEKTPOBO3H A, 12 |-°5 017A, (n,+2)
2 barapen 3TT . B 50 101) 060B (ny+ 2)
3 3apsHbie CTOABI ,
H nx o6opyHOBaH. B, 10 3 0,13B,, (ny3-+2)
4 PryTHbie BoIOpS-
MHTEJH C KOMIIEK-
TamMd 000opynosa-
BaHHA AAd HUX . B, Fo10 5?) 0,15 By (n3-+2)
) Tpancthopmaro- "
pbl K BblHIpIMATE- |
asm .., .- .1 1,46.0,8.10 §3) 10 | 2 2,8 Bn’y
6 Baronamit napx A, 20 15¢) | 0,35.4.A, n.n,
7 3apsaias u ywm- | |
dopmepnan (BKal0- | | 5
uas  Kamepy Aas " (r+2) , X
BNEKTPOAKTA) Il py6. M3 %) 2 00 £(61,8n'8+ 469
8 PasmnuoBKH B

BTOpbIE MNYTH {I0T- : '+ 35
Py3ounbX nynxtos | Epy6. mor. M. | T'6) | 5 (—TOO_)E(QH Ia~+30)

(n, +n,,—2)

1) C yueroM mpoMmbiBKH H CMEHbl 31eKTPOAHTA.

?) Bkaioyasi 3ameny kon6.

3) . cronmocts [ KVA

4 . YHUCTKY H CMa3Ky

°) B 3aBucumocTn ot cpoka cymecTRoBamus ropusonra.
¢) B saBucuMocTH OT cpoxa cyurectoBanus TFOPH3OHTA.
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Pa6ouad cuiaa.

a) [To o6CayKUBAHUIO 3/]EKTPOBO30B. '

MawmuencroB 4 uesd. B CYyTKH Ha 3JI€KTPOBO3 N0 71y py6.: B CMeHy
scero 4 m; pyd. B CYTKH.

[MoMowmHuKOBR 4 uea. B CYTKH Ha 3JEKTPOBO3 1O M, py6. B
cMeHy Bcero 4 m, pyb6. B CyTKH

Mpumeuanue: CyTodydoe KONHYECTBO JNIOACH ONPEACTACTCH
¥3 pacyera 25 pabGouux nadHed B MecAll U MECAUHOTO OTIMYCKA.
Orcioa CyTOUHHN COCTaB NepcoHana

30.12

 ——— == 4 yeJ0BEKa
25.11

[Mpunumas HAUUC/EHUs HA 3apNAaTy 100%, BxJaouas Cloja 1 npe-
MHaNbHbLIE, TNOJYYHM eXEerojHbie pacxoibl Ha pabouyio CHAy Mo
9NeKTPOBO3HOMY napky 8 (m, - my). 345 n, pyo. uan

2760 (m,-+m,) n; pyo. B rOL (38)

B) [To 06CAy:KHBARHUIO 33pSAHOM.

O6LIYHO HA Kamable 3—4 3apskaeMex Oarapen noJsaraercd OaHa
3apsauULa.

[pumem oxuy sapaguuuy Ha 3 Garapen aaa obecreuenus ayd

{IIeFf0 KOHTPOJd Hal[ npoueccoM 3apAIKH.
4.n1;

Uucao 3apaayuill B CyTKH

[lpu onnate cmeHsl p pyf., €KerojHele PacxOAB Ha onuary 3a-
pSUMI, BKJIIOUAs ¥ HAUMC/AEHWs Ha 3apnJarty ¥ NpeMHH 3a X0po-
mwee cojepxanue OGarapei

-—2—'—3—’2—@— p. 345 py6. man 920 p. n's pyS. B rox (39)

Pacxonel Ha ctapuwero B neno, Ha JExypHOTO B ymbopmepHO#
1 HA 33BEAYIOLIEro TPAaHCMOpPTOM (rae TaKOBHIE HMETCA) OT KOJH-
yeCTBA 3JAEKTPOBO30B W Oaraped mpaAMO HE 3ABHCAT. 1)

DHepruq.

[lpu AMuTeJbHOCTH 3apaiku 8 dacoB (Bkiouas ONHH yac Ha
OCTHIBAHME M TA30BhLIAC/AEHHE) H JJHTEAbHOCTH Da3PAAKH Tpgs, ANH-
TenbHOCTb LWHKAA 6yneT (8- Tpas) wac. Ha xaxayio GaTapeto MpH-

24
XQAHUTCA B CyTKH——-——ﬂPlKJIOB.
§1-T

1) daxrnueckH, Npu GOTBILIOM 3JIECKTPOBOSHOM aKKyMyJAsSTODHOM napke OOblYHO
6biBaeT M yBeAHYEHHbI UITAT KOMABAHOrO COCTaBa.
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Pacxon sHeprum Ha xaayo 3apsaky

1,05 Q. s
Nwh NpT V¢

E=

.Rwh

rne Qwh — emxocTe Gatapedr B kwh (npu 5 yacopom pexume 3a-
PALKH ). \

1,056 — x03d., yuntnBaomui HEKOTODYIC Nepesapsiaky.

Nwr — BATT—UYaCOBOH KO3(. MOJIE3HOrO0 NEHCTBHS, NI CBHHLO-
Bo# Garapeu 0,75. '

Tpr —KO3(]. MOJE3HOr0 jeficTBHS mnpeo6pa3. yCTAHOBKH, pam-
Huii 0,70

Te— KO3(]. noses, NeHCTBAS BHICOKOB. ceTH, paBmifl 0,95,

l'opoBas CTOMMOCTb HEPrHH, pacxoiyeMol Ha 3apanky Oarapen
npu croumoctu 1 kwh —S py6. Gyaer:

1,05 Q 24
Nwh NpT e 8 -l" Tpa3

E oo = .345 S nig (40)

Pacxonm Ha cMa3cunbIl 1 O6THPOUHKI MAaTe€pHa/I HAS 3JEKTpo-
BO30B M GaTtaped npuHHMaeM B pasMepe 5% OT CTOMMOCTH JHEPrHH.
Toraa cymmapuwii pacxon Ha sHepruo u cMasky oynert (nocae moax-
CTAHOBKH 3HAYEHHA 7))

1
— 18240 Q.S KBT-4aC B o (41)

Heo6xoauMO oroBoputhbes, uto BOOGUIE pPacxojibl HA 3HEPTHI0 U
CMa3Ky S/IEKTPOBO30B COCTABAAIOT HHYTOXKHHA NPOUEHT (06BIYHO
MeHee 5%) OT OOIMX pacxomoB N0 OTKaTKe, KoAeGaHHs e pac-
XOJla SHEPIHH M CMa3KH B 34aBHCHMOCTH OT BEAHYHMHB COCTAaBa, a
3HAYHT—H CTOUMOCTH HMX OyAYT HHYTONKHB 0[O CPaBHEHHIO C Ta-
KUMH CTATBLAMHM DACXOAOB, KaK pabcuia M GaTapedHEI HMAM BArOH-
Hbif napk. [losToMy B jajpHeHweM npu onpegeacHHu MHHHMYMa
TONOBHIX PAacX0l0B BEJHYHHY F! Mb B ypasHeHHe HE BBOJIHM.

£t

§ 4. Ycnoue nna HamBbironmeiimero cocrasa moesna
NpH aKKYMYJIATOPHOH OTHATKE.

OGozHauum uepes Z cymmapHbe €XEroxHsle PACXOAH MO SKCIN0-
arauun. JlAs NONYy4YEHHSs 3HAYEHHS] 7, NPH KOTOPOM €XErOHbIE
SKCNIJIOATAUHOHHBE DPACXOAN OyAyT MHHUMAJIbHRIMM, HYXKHO B3AThb
NEepByO LPOM3BOAHYIO OT Z MO 7 W, NPHPABHAB €€ HYJIO, PEIIHTD
f101y4€HHOE yp-HHE OTHOCHTeNbHO n. Ilpn 3roM, Y4TOOH He ycaox-
HATb H Ge3 TOro OYeHb CJAO0XKHOIO BHpPaXeHUs aas Z, Mul cpasy or-
6pocHM 4JIeHBl, HE3ABHUCALIME OT N, M,,HsH T. 1., TAK KaK npous-
BOJAHHIE OT 3THX BEJHYHH OGPATATCS B HY.JIH,
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[Ipy 3TOM YCJOBHH MOJY4HM: -
2 =017 A,n,+0,60 B ns+0,13 B, n's 40,15 Byn's+ 2,8 Bns+

61,8 (n -+ 5) E |
1,4 Aw nn, — ¥ 2 Dnl T 2 lw nng'*l’— lw Ban n)
10 Aum G D Do S

9 yn 30 ] -+ 2760 (my +-ms) no--920 p mis  (42)

MMocne 3aMeHbl 7, HeH nls QyHKUMsaMH OT 1, H npuBenenus
noAo6GHEIX YJIEHOB, NOJYYHM:

7 — KA (BoL+ B [017 Ao 406 B4 2 EIE

2 19760 (m
100 | (s

1 )] f;— 11,4 AwKABL + 2 ‘l‘fo? Els (K ABL 4 ttay — 2)] n+

1 [0,13 Bue4-0,15 Bp-0,6 B +-2.8 3+ 618 +2) D | g90p X

100
s e ! ;
___——(2;; 8 KABL (gn-hy*+ 2-&D K‘Z(BL 1B
' 3

(013 Boot-0,15 Bb--06 B 2,8 B —2° (fogz)D 1920 p).

L (gn -ty (43)
n

~ O603nHauuM KO3UUMEHTH NpH 77 COOTBETCTBEHHO yepes M, N
R uR!. Yp-uue (43) npuMeT BHI ‘

M R1 ”
Z=""+Nn+R (gn+h)’/=+%—(gn+h)/z (44)
Bepem nepByl0 NDOH3BOAHYIO OT Z 10 1 H NpUpPABHABAEM €€
HYJIO:
dz _—M . 1,5gRin (gn-+hyh
_;:__?+N445g12@m+mm+~_gwﬂggﬁ)__
dn n n?
__Rl (gn’;l‘ )y ') (45)

Mocie ocBOGOMIeHHs OT 3HaMeHaTeas yp-Hue (45) MOXHO mpel-
CTaBHTH B BHJAE: '

(gn+h)y:(1,5 gR n24+05 g R n—Rih) -+ Nn2 — M= 0 (46)

Peiras noJyuyeHHoe yp-HUE OJHHM H3 06LICU3BECTHRIX METOJOB
(sanpumep, noabGoOpoM KopHeR), HaijeM KHTepecyiolllee Hac 3HAUE-
e 7. TaKk KaKk 7 MOKeT OHTb TOJBKO UEJIBIM YHCIOM, OYEBHIHO,
pH peumeHdH yp-Hus (46) Bamo B3ATH 6aukailiee 1esoe 4YHCIO,
HauGosiee 6AM3KO YAOBJAETBOPAIOIIECE YPABHEHUIO (46).
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§ 5. lipumep.

Llano: CMenHas npoH3BoOaMTeNbHOCTD ropusonta A —=1000 m

Koaguuuenr HEPDABHOMEDHOCTH AOGKYH K= 1,15
CpenHe-B3Bewennoe PacCTossHHEe OTKATKH L=2000 »
D/1eKTpoBO3 THna 3AP-113 CO CUENHEIM BecOM P=65m
Emkocts Baromerxn q=20m .
MepTBH Bec Baromerkyu G, =12 m
Cpeanuit ykaon nyreii 1=23%,
YIienbHoe conpoTHBAeHHe NpH yCTaHOBHUBIIEMCS

ABHUXEHHH . . W =28 kz/m
Koaduuuent, yynruparomui pacxom sHepruu Ha

MAaHEBPEHI L=115
Emkoers akkymynastoproi 6atapen ITT-250 Q=250 4»
JaureabHoCTh MaHEBPOB U nays 8 =600 cex
Cpok cyuiecTBoBanug ropu3oHTa 10 ner.
Yucno NOTrpy30YHLIX: MYHKTOB Nan =6

Xon pacuyera,
1. Onpeneasiem a; o NacnopTHHIM IaHHHM MoTopa 'P—10 npu
F=125 re. /=235 A4, OTKyna o == ?:3,67 KelA,

2. Onpeneasiem C; npu J-;—35 A, V=28 njcex,
orkyna C=Jv=—35.2,8 — 98
3. Haxonum i, iy, Ji Jo:
i, — 05 (8-3)
2.3,67
i2:6’5‘(8+3):9,73 4
2.3,67
J = 3,2.(8—3)
2.3,67
Jy = 1,2.(83) —153 A4
2.3,67
4. Onpenensewm Koauurent B, By, B, u B;
S+ 2184153 ~81.10-7
23400 Cg 23400.98.2 ~ T
Blz_iilllz 4’43+9'73-:30,8.10—7,
23400Cq  23400.98.2
B,=_90+® _ 604600 1,41.10~2
23400 q 23400.2

By =(1,27—0,5.L.10~%) Q; v 7, — 250.1°50(1,27—0,5.2000. 10~4) —
= 2068.

=443 A

=2,18 A
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5. Haxoaum xosduuuenTtH a, b, d u f.
a=J% 4 J2,=2,182} 1,532 =4,75 -}- 2,34 == 6,10
b—24 Jy42iy J, +306(‘2+12)
98.30.(2,18-F1,53
4 (2,184-1,53)

=92.4,43.2,18 1-2.9,73.1,53 +

=19, 31 429,77 - 5,45 = 54,53.

2000
d:ﬂr+ﬂr%306§r+hx_4m92ﬂ7$4—
%_30 98(443—+&373)_u]3511)
| 2000
f=q+4rkC“mj“e)xangu&+3§%?-1zm.

6. OnpenensieM KO3(UUUEHTH IPU A:

a) Kospuument M.

[To cnpaBouHHKaM-LIeHHHKAM Haxoaum, 9to A, ==25000

B=10000 py6. ¥npa:KKy MawWHHHCTY BSJEKTPOBO3a /M; MPHHH-
maem 10 py6. u mOMOUIHHKY m,—6 pyo.

[To ycaosuio r'=10%. CTOUMOCTb NPOXOAKH MOrOHHOrO MeTpa
BHPaGOTOK JJs pasMAHOBOK M IOrPY30YHHX MNYHKTOB I[PHMEM

E£=150 py6.
1
Torna M':.:KA(BIL_I_ B2) [0’17 A3+0,6 B+ 30 (r];(; 5) E+
2760 (m, + m.)] = 1,15.1000 (30,8.10~7.2000-- 1,41.10-2)

[0,17.25000 -- 0,6.10000+ 0! 1‘500150 + 2760.16] — 1283480.

B) Kospunuuentr N

Croumoctb NBYXTOHHO# BaroHetkn A, =— 1300 py6.
Iauna I, co cuenkoit 3 a.

IV_.14KABLAW4—20-+f2;3 (KABL 4 1t —2)
KABL =1,15.1000.8,1.10~7.2000 = 1,863
1,4 KABL.Ag=1,4.1,863. 1300 = 3380

N = 3380 12 15101059-» 3. (1,863 - 6—2) = 3380 - 792=4172

1) BP.’]W-IPIHa d norpeGyercs npu onpeiseaeHun % omnbkH, nonyvgaolneics scaex-
CTBHE YMNPOUICHHA BbipaXEHUst anasg né u nl6
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c) Kospunuenr R

Bxoasmue B 3TOT KO3(QHUMEHT BENMYAHB YHCTHYHO YXKe Hau-
nennl (manpumep, KABL wnnu B;). OcranpHbnie MOryT OHTh B3SThHI
u3 cnpaBounukoB. Tak, B,,=10C0 py6., B,==95000 p., B =20 py6.,
r=10% (kaxk u r*) u D=100 py6. 3a #°. Ynpsxxa 3apsiHaIbl
P —=8 py6. Torna

8 KABL{2 \)"

R— = [0,13 Byo—-0,15 By 2,8 B -
3
618 r+2)D | 000 - _8:1863 (2.1,15)%.
920 —
™ 100 0P 2068

[0,13.1000 - 0,15.5000 4 2,8.20 4 61,8.12 -} 920.8] == 226

d) Koapunuueunr R

AnanornuHo Haiinercs H ko03d. R!, xoTopelil oTamuaercs oT R
tem, uto Bmecto 8 KABL umeer muoxutens 8 KA (B,L- B,) pas-
HHI B JAHHLIX yoaoBHsX o0 12,5.8 KABL

R11 == 2840
7. OnpenensieM KO3QHUHUEHT g — 1 CBOOOAHHI U/eH
Ji -+
h::b (J, + Jo) —af
(‘/I + j2)2
6,1
=" =165mu
s 3.71
b '54,53.3,71 —6,1.17,64 —69.

3,712

8. bepeM OCHOBHOE Yp-HHE I/ MHHAMyMa Z:
- (gn+h)"(1,56 gRn24-0,5 gRin —R) 4+ Nn2 —M=0
9. INocae NMOACTAHOBKM 3HAYEHHH KO3DHUUEHTOB NOJYYHM:
(1,65 - 6,9)"2 (560 nz -+ 2350 n—19600) 4~ 4172 n2—1283480 =0.

10. Pemass ganHOoe ypaBHEHEWe NOAGOPOM KOPHEH NOJYyUHM, UTO
O6anxKaliee peaoe 4uciao, Hanbosee yAOBAETBODAKLIEE YPaBHEHUIO,
n-=13.

- 11, OnpeaensieM APONUEHT OIIMGKH, BO3MOXHOI BCJeICTBHE YIPO-
HIeHHUSA BBIPAXEHUA IOJSA Mg, U Hls, T. €., CPAaBHUBAs. 3HAUEHHST an? -}
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bnt+dw [(gn+h) (Ji+J2)h+f]. Haxomum, uTo nOrpemHocThb
paBHA B HAHHOM CJyyae

p— (1875 —1868) 100 ~0,4%
1875

12. Haxoaum OCHOBHHEIE 2J1€MEHTHl OTKATKH.
a) Yucao 371eKTpoBO30B

KAB,L + KAB,
n

1,863.12,5 _

DPaxTuyecky npHIAOCH OB B3aTb 4 paGouMx 3JIEKTPOBO3a,

VHTepeCcHO OTMETHTb, YTO OaHxKaRmee GOJBIIOE YHCAO BaroHe-
TOK, T. €. 14 B cocTaBe, Toxe norpeboBano Oun 4-x pabGoyHX 3JeK-
TPOBO30B. TOJbKO NpH

n— 1868125 _ oo
3—1,863

T. €. (pakTHYeCKH Kak MHHMMYM 1pd 20 BaroOHETKAaX B COCTaBe MOXHO
661710 OBl OTPAHUYUTLCA 3 pabOYMMU 3JEKTPOBO3aMH.

B) Baronnwii napx n. =4 n,. Teopetuuecku n, =4.13.3,66 =190
BarOHETOK, (PAKTUYECKH XK€ MNPH 7, =—4 «

new=—4.13.4 = 208 BaroHeToK.

¢) Cpeansisi npoNO/DKHUTENBHOCTD Paspsiiiku Oatapeu:

[‘»
B, 2068
2 Wy (gn--hYh 3,48 (1,65.13 + 6,9)%

HJIH OKpyrJaeHo 4 uyaca.
d) KonnuecrBo paGounx Gartapei

na:n,(l—}— TS—)
pas

; 8
ns =4 14+ ———|=12,
4.00
€) Hucao onnoBpeMeHHO 3apsikaeMbly. GaTapei
ny=12—-4=38
f) Udcno 3apansmx CTOAOB W UYKHCAO PTYTHHX BHIIPSIMHTeNelf

mo 7'z 42, 7. e, no 10 wryk.
£) Tunoras mMoulHOCTH T-pa

Ppp = 1,46.0,8.10.8 =93,44 kva

Ouesuano, MOXHO NpuHATH Tpancopmarop TMPII 100/6.
. &) Kybatypa 3apaanoit kamepsl

Vix=52.8 -} 440 » = 856 mu?

T pas ~ 3,96 uaca
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Ky6atypa ymdbopmepuoit V,, =9,72.84-29,2 =107 »*
k) lnuHa BTOpPHIX NyTe# W Da3MHHOBOK
Lo+L,=(2.13.3-4+30) (44+6—2)—3864 .

/) Exeroanpie pacxoas mno paboued cuje (C HAUHCACHHSIMH Ha
3apnJaary)
2760.16.4 1 920.8.8 = 235520 py6.

m) Exeroamele pacxoisl Ha 9HEPrHi0 MU CMA3Ky NpPH CTOUMOCTH
kwh B 5 kon.

Er— 18240.30.8.0,05 ~ 18240 pys6.

8 44,00

He noacuuThiBas N0 OTAENbHHM OOBEKTaM EXErooHhe OTYHC/e-
HHUSA HAa AaMOPTH3aUKI0 H PEMOHT, uTOOK HE 3arPOMOXKIATH CTATbH,
fIpUBOAMM obuylo Oudpy Ans AaHHOrO cayyasd. OHa BBHIPA3UTCH B
cymme 227112 py6. KHTepecHO OTMETHTb, UTO HAubOJbIIAA CyMMa
najnaer Ha BaroHeTku (94640 py6.) u Ha 6arapen (72000 py6.). ta
3TH ABa 00bEKTAa MajaeT B HAcTOoduUIeM Caydble 74% BCeX pacxojioB
110 NaHHBOH CTaThe.

11) CTOUMOCThP TOHHO-KHJIOMETpA

235520 +18240 1 927112 _ 480872 _ (oo o6,

1000.3.345.2 2070000

HJIH OoKoJo 23,2 Kon.—Iudpa BHOJNHE peaJjbHas.

13. Ionb3yscr npuBENCHHBIMH B HacTOSMEH cTaThe QopMmynamu,
MOXHO HafTH M OCTaJbHHIE 3JEMEHTh OTKATKH. Tak, AJHTENBHOCTDb
pefica, BKJIIOYass U MaHEBPHI

T — L (i +1in+iyn)4-(60+4-9)
C
_ 2000 (14,16 -+ 3,71.13) 1660
98
= 1274 }- 660 = 1934 cex.
Uucao peHcoB B CMERY

23400 23400

p = et = 12,

1934

MY, OKPYIrNeHHo, 12 peicos.
BosmoxHasi cMeHHasd NMPOU3BOILHUTENBHOCTh 3JEKTPOBO3a

a=13.2.12 = 312 m,

HJH
312X 2==624 m.xm, a C yuetom k&
“TOJILKO
—6-2—4—:542 T-KM
1,15
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dakTHuecKass NPOU3BOAHTENLHOCTD LO%)_.‘Z_ =500 1.xM. 1O LHPDPE

- ¥
NOBOJIbHO BBLICOKAfA AJ9 AKKYMYJAATODHOrD 3J/1-BO34.

500
KoaduuueHT #cno/b30BaHHs 3JEKTPOBO3A —BZQ—: 0,92, T. €. TOXE

AOBOJIBHO BBLICOKHI.

CpeaHuit paspandHbil ToK G6aTapeumu:
L, =443-1-218.13=2328 4; /p=9,7341,53.13=29,6 A
71:%’——{—30:669—{—30%700 cex

Ananornudo T,=—634 cex.

_2.1,15(32,8.700-29,6.634) =59 A ¢ yuUeToM NHK BO BPEMs

° 700 -- 634 -+ 0,5.600
NYyCKOB U MaHEBPOB.
Cpenusisi paspsiiHasi eMKOCTb 6arapen

0,5
Q.= 250. (%g.) ~ 940 Ak

B s3akaioueHue pPAacCMOTPHM, BHIOAHO AU KHMETb cocras 16 Ba- -
roserok npu 6Garapee ITT—250, npennonarasi 4To NpH 3TOM COC-
TaBe MOTOpPHI 3J-B03a He OYAYT NEperpyxeHsl. !)

MoxHO a priori cka3aTb, YTO 3TOT COCTaB OyleT MEHEe BhITOAEH,
4eM HaHAEHHbI# HaMU.

JeficTBHTE/IBHO, YHCJAO PabOUMX 3J1-BO30B Npu 7 ==16 ocTaHercs
npexuaM, T. €. 4, TaK KaK TOJbKO NpPH cocTase B 20 BAaroHeTOK
MOX(HO oOrpaHuuuTbCs 3 pabounmu »a-Bo3amu.?) Taxum obpasom
BhMrpeIna B pa6Gouedl cuie HeT. 3aTO yBEAMYATCH PACXONbl HA Ba-
roHHbi napk Ha 21840 py6., Tak KaK KOJUYECTBO BaroHeTok Oy-
et tenepn He 208, a 4.16.4 == 206. :

Bpema paspaaku Garaped ymenbmutcs no 3,1 waca. KosinuecTso
GaTapeii Bospacter mo 14,35, T. e. B ayuliem caydae 1o l4.

Ha 2 yBeaMuuTCHd KOJHYECTBO 3aPsAAHBIX CTOJOB M YWUCJIO DTYT-
HBIX BHIIpAMUTENEH. Y IMHHSATCA BHIPAGOTKH.

- TakuM 06pasomM, C TOYKH 3PeHHs IKOHOMHKH ITOT BapHaHt Oy-
JEeT COBEPIIEHHO He BHIOJEH, TAK KaK [IPH HEM €XEroJHn€ pac-
Xomel 0O akcnaoatauuud Bozpactvr Ha 38700 py6. npu MeHblIeM
K03 HIHEATe UCNOAL30BAHUS 3/eKTPoBo3a. Ecn 6m MoTOpH ['P—10
AOfNycKanu NPH 3aX3HHBIX YCIOBHAX OTKaTKH CocTaB B 20 Barowe-
TOK, TO MKl HMend Obl APYryr0 KapTHHY. :

1) Ip u Inopp B otoM caydae 6yayt 39,3 u 34,2 A u Jy/y, KaK NOKa3HBAKT noa-

cuerbl, 6yxet 33,0 A<35 A.
2) Corsacno GOpMyas Mm% s, Tpu n==16 norpe6osarocp Gul 3,32 3a-BO3a,

T. €. haKTHUECKU Te ke 4, TAK KaK BPiJ JAH MOXHO €LIe COKPATHThH 8. Kpowme Toro,
Halo Y4eCTb nepeBesKy A0xell K MecTy paborhi.
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B aTom ciydae CymieCTBEHHO yMEHBLIATCH pacxoael Ha pabcHay

10 06CAYyXKHBAaHKIO 3/1-BO30B Ha 2760.16. 4 —=44160 py6. u =Ha

aMOPTH3aUMIO U peMOHT MX—Ha 4250 py6. 3aTo Bo3pacTyT caeay-
JOIIHE CTAaTbH pacxoja:
~a) Barounuwii napk yBenuuurcs Ha 4.3.20—208 = 32 Bar. u pac-
xoan no Hemy Ha 0,35.1300.32 = 14560 py6.

6) Bpemsa paspsizku ymenbwiutca no 2,36 uaca.

B) Koauvectro pabounx Garapeit 6ymzer 3 ( 14 ?25): 13,2
: y
#WIH B JydweMm cayyae 13 mryk.

JTO AacT NpHpalieHHe pacxoioB eme na 6000 py6. B rox.

r) Hucao pPTYTHBIX BHIIPSAMHTENER M 3apAAHBIX CTOJAOB y8EH-
4HTC HA 2, 4TO Jaer €lle NpHpalleHHe pacxonos Ha 1760 py6. B
roa. Ha 1483 py6. yseauuarca pacxoas Mo aMOpPTH3alHA U pe-
MOHTY 3apsaiHOH M yMdopmepHoir u #a 1755 — 1o amMOpTH3AUMH W
PEMOHTY DA3MHHOBOK H BTODHIX MNyTeil HAa MOTPY304YHHX NYHKTax.
Ho Bce-Taku B KOHEYHOM cueTe uMmesaH GH 3KOHOMHH B 22869 pyb6as
B ron. |

[lpaBaa, Hapsiny € 3THM uUMeAH OH K HEKOTODHE HENpPHATHBIE
MOMEHTHI: HEOOXOAMMOCTh TPHXK/IB MEHATb 6GaTaped B nepuoa
CMeHBl, GOJIBLIOW paspaAHOi TOK, a NOTOMy H GoJjee ObICTpHIi
H3HOC OGaTaped M, HaKOHEN, TPYAHOCTH TOPMOKEHHS NOLOGHOTO
€OCTaBa NpPH HAJKYHAH TOJBKO DYyYHOro topmoaa. Ho npu nomoGuom
cocrase moTopa 2i-B03a 3AP—113 maurenbHo pa6oraTb He MOrYT.

Heo6x0o1uMO CTaBHTL BONPOC O CKOpeiilleM BHEAPEHHH B npax-
THUKY [OA3€MHOH 3JI€KTPOBO3HOH OTKATKH H, B YaCTHOCTH, aKKyMy-
JATOPHOH, 3JeTPOBO30B 6o/iee MOIMHOrO THNA ), ¢ GOJBLIMM CUEl-
HBM BecoM (nopsaka 8—10 m), ¢ NHEeBMaTHYECKHM HJ/H 3JEKTPH-,
4eCKUM TOpMOxkeHHeM. OQUeBHIHO, YTO 3TH 3/IEKTPOBO3H NOTPEGYIOT
n OGarapeit Oosnee emkux, Hexean DTT—250. U Bce me mag maxt-
TATAHTOB C TPOU3BOILHUTENBHOCTBIO B 2 MHJMA. TOHH B FOJ U BHIIE
peHTa0e/NbHOE pelIeHHe BONPOCA 06 OTKATKE aKKyMYAATOPDHNMH
S/EKTPOBO3aMH B Ka4eCTBe OCHOBHOH NpennocHakd Tpebyer Gogee
MOLIHBIX 3JOKTPOBO30OB ¥ (QoJsee MomHbIX Gatapei. M 6onee mou-
HBI€ BNEKTPOBO3B, H Oojlee emMkHe GaTapeH OCBAWBAIOTCS 3aBOAAMU
U3rOTOBUTENAMH. YTOMbHAA MPOMBILIIEHHOCTh BCE HACTOHYHBEE Tpe-
Oyer uX, M €CcTb BCE OCHOBAHHA HAJEATHCSH, YTO OHA UX MONYYHT B
caMoM O uxaiimeM OYayILEM. :

1) Hanpumep, ¢ motopamn 1K BOOA 100/110 V, 7,6/8,5 xem, 100 A.
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