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BBEIEHUE

KypcoBoe  mpoextupopanue BNIEKTPOOOOPYIOBAHHUS  HEPErpy304HbIX
MEXaHU3MOB NPEAYCMATPHBAET ONpejeleHHe MOLIHOCTH, BEIGOp M nposepky
SJIEKTPOBUTATENEN IS OHpENeeHHbIX MEXaHH3MOB Neperpy304HbIX KpaHoR, a
Takke paspabOTKy NPUHIMIHAIBHON CXeMbl ABTOMATHYECKOO yHpaBieHus
OIHOTO M3 HHX C BLIDOPOM HEOOXOMUMBIX SJEKTPHYECKUX arapaToB v MycKo-
PETYJIHPOBOYHBIX PE3HCTOPOB.

OcHoBHbIe HCXOHBIE MaHHbIE s pacuera u cuenmanbhbie TpeGoBaHUA K
paspabatbiBaemoli  cxeme  oupenensiorcs MHIHBHAYANLHBIM  3a7aHKeM,
BbITARAEMBIM KOKAOMY CTY/IEHTY.

Kypcosoii mpoext nosmxen 6b1th BhITONNCH B obbeme, IpeaycMOTpeHHOM
WH/IMBHIYANIbHEIM 33/laHHEM U HACTOSIIHMM METOMHYCCKUMU YKa3aHusIMH, u
TPEICTABICH B BHAE PACUETHO-NOSICHHTENLHON 3alHCKH C [PAJIOKEHHEM
HEOGXO/IMMBIX XapaKTepHCTHK, PHUCYHKOB, TpaUKOB U cXeM.

B cocran pacuerno-noscunTensuoit samvcin JOTIKHL! BXOJUTh:

L. Tutyneumii nucr.

2. MupuengyansHoe 3ananue na KYPCOBOE IPOEKTUPOBAHHUE.

3. Comepxanue, ¢ ykasanueMm Bcex PAa3NENOB U CTPaHUL, C KOTOPbIX OHU

HaYHHAIOTCH.

4. Pacuernas wvacrte, BKmOUarOwas PUCYHKM W Tpaduid, NOSCHSIOLIHE

pacuer.

5. Crucok mrepaTypsl.

IosicauTenbuas 3anucka odopmisieTcs Ha mucTax dopmara A4 (208x297)
C IIPUIIOKCHHEM BCTIOMOTaTeNbHBIX rpaduueckux MaTePUAIIOB, BbITOJIHEHHBIX
Ha MHJUTAMETPOBOit GyMare.

Ilpunmmnnanersie  snextpudeckue cxemit BBIYEPYHBAIOTC HA JIHCTE
dopmata Al (594x832) ¢ cobimonennem  tpeGoBanuii JEHCTRYIOMIMX
CTAaHAApPTOB HA YCIOBHEIE paduueckue u OykBenHO-1HdpOBLEIe 0603HAYCHAS B
INEKTPHYESCKHX CXeMaX.



1. ONPEJEJEHUE MOIHOCTU U BbIBOP SJEKTPOIABHUTATIEJISE
MEXAHU3MA NOJABEMA OJHOJIEBEJOYHOI'O KPAHA

1.1. Kcxonnslie xaHHbIe
(7, -~ HOMHHIBIIAS PPY30TIONLEMHOCTE, T¢;
(i, — BEC IYCTOTO 3aXBATHOTO MPUCTIOCOBTEH S, Te;
Ecan pesmunna G, e 3anana, ona npuuwmaertcst papHoit o1 0,05 go 0,08
IPY30I0ABEMHOCTH KPaHa (I KPIOKOBOTO Kparna).

1B, ~ OTHOCHTCIIbHAsE NPOLOIDKUTCIIbHOCTD BIIIOUSHUS JIBUTATCIS,
R, - pauuyc dapabana nebenxu, M.;
[ - o0nlee  nepelaTouyHOC  HHCIO  MeXaHMi3Ma  11o/(beMa,  Pannoc

NPOUIBEICHUID  TEePe/IATOYHOr0  4Meia  PeJIyKTOopa JlC()t‘,Ill(II 1N
KparnocTh [nojucenacra,;

1
M-C ]

Vi — CKOPOCTb NOJLEMA HOMUHATILHOTO rpysa ¢,
H CPCITHSAA BLICOTA NOABCMA, M.
7 = KOXPOUUMCITT  HOHC3HOIO  JICHCTRIGE  MOXQATTHIMA - HPH 1O LENC

HOMHIIANLHOTO IPy3a.
1.2, Onpe/icsie HHe BpOoAGIERHTCALIOC TR KN

Hrin Mexanmisma mojiheMa 0JoieOe/iomioro. KParie CorToms e e ey
OCHOBHLIX OHCPALMHI HOABEMd IPY3d, CHYCKIL IPYSE,  HOALCAD 1 CHYCK
[YCTOTO TPY3032XBATHOIO IPUCIIOCOONCIIMA. JUIst BBCACHIS CIUIIOOD 1 1
hopmyiax Bce BEJIMYMHBL, OTHOCSHLIHMECH K HO/LEMY HOMIENILIIONO 1Py i)
cnabkajorTes WHACKCOM 1, K CHYCKY HOMMUIANLIONO IPY3d  HIDICKCON ' v
HOMbEMY 1iyCTOT'0 IPY303aXBATHONO HPUCIIOCODIICHHIS - MHJICKCOM 3 11 Kk CHYCRY
MYCTOIO IPY303aXBATHOIO OPUCIIOCOOICHUS — HHASKCOM 4.

Tax Kax 3agaHa  OTHOCHTCILHAS MPOAODKHUTCIBHOCTH  BKILOUCIS
OBMIatels No/LeMa, To TPUMCPHAs JUITeNLHOCTL paboThl ero 3a 1ac Moxer
OBITH onpeuesicna 1o Gopmyae (8 ¢.):

13000118,
rie 1B
3areM ONPE/ICIACTCst NPUOILKCIIAN JUITCHLIIOCTE  pabOThL JBHLWICIHS
MEXAHU3Ma 110/IbeMa B TCUCHHE OJUT010 K (18 C.):

BhIPQOKCHA B JLOJBIX C/LHITHILLI.

em

| "
fo = A (1)
i
YHCH0 IMKIIOR B 4ac B DTOM cirydqae otpeaennTes Kax
12
Z- )
[,m

a4 IIPOJIOJDKUTEILHOCTS KA (B C.)

VA
MzmaraeMmplit  MeToj  pacyera  MoxeT  ObiTh  UCIONB30BaH  LpH
IPOJOKUTENLHOCTH LUK, He OoublueM 600 cekyH .
IlafincHHass  TIPOAOKUTENBHOCTh  LUKJIA  CUpaBCANMBA  JUls  BCeX

MEXaHW3MOB KpaHa, paboTalONINX B TTORTOPHO-KPATKOBPEMEHHOM PEXUMC.
1.3. IpeaBapuTebHBII BLIGOP 2TEKTPOABHTATETS

PaccymrthiBaercs  BelMuYMIa MOLIHOCTH, HeoOXoammas Juid  Hojgbema
HOMWHAIBHOIO Ipy3a (B kB1):
G Vo
Pr=-tti 0, (1)
102w,
3atem ompencisiercs HeoOXoJMMas 4acTOTa BPALUCHMS J(BHIATCHSA 1O
dopmysie (B 06.mun™"):
9,55V, i
n= . .
R
Mo seanmudnam P, n w  I/B, 100 Karaiory (cMm. Tpuwioxenuc 4)

0
HpeaBaprurenbno BI)I6HpaCTC${ JABUTATCITh MOUIHOCTHE p’dBHOﬁ i 6mbkaitiei
MCHBIICH P W 3aIMCHIBANTCH BCE €10 JIAHHbIC.

Ecin nepeparounioc uyucio (i) 1e 3agano, TO ABMIrarelh BpOMpacTes
TOJABKO 10 P u 1B, .

1.4. Onpenciiense MOMCHTOB 1ia BAJy ABHTaTe st

Kak m3RecTHO, B CTATHUCCKHX PCKMMAX MOMEHT, Pa3BHBACMBII
JNCKTPOABUIATENEM, PaBCH  MOMEHTY  COlpOTHBIeHus. [lpu  1noxbeme
HOMWHATBHOTO IPY3d ABUIATEb JIOJUKCH pa3BUBaTh MOMeHT (1 [1m):

M, _—981()»5451" (6)
rn

FEein  nepenatounoe wmeno i He 3a7am0, TO OHO MOXET OblTh
HPHOILKEHHO OUPE/ISIEHHO 110 popMyle:

. 2men, R, o -R;
T Tossy)” (7)
AR » I
rae n, - HOMMHANBIAs 9acTOTa BPAIIEHHS IPCABAPUTENBHO BBHIOPAHHOIO
asurarelst, (06, mun™).

MoMeHT 1a Baly MpU ONMYCKaHHH HOMHHANBHOTO IPy3a ONpeAessercs 1o

BbipaKennio (8 Hm):

M, =810 (8)
1

CIIyCK HOMWHAIBHOI'O rpysa TIPOU3BOJHUTCH, Kax npaBumo, C
QJIEKTPHUECKUM  TOPMOXCHHEM. HOTBpId B MexaHu3Me IIpd CHIyCKe TIpysa



6

7
YMEHBINAIOT TPeOYIOINICA OT JIBUTATCIIst TOPMO3HONR MOMCHT, B CBA3H C “CM 1y, 1.5. Onpejelienie HAYANLHOTO MYCKOBOIO MOMEHTA
B Qopmyie (8) HAXOANUTCA B UMCIWTCINC, @ HC B 3AMEHaTele, KaK 910 Obuio i
solpaxennn (6). Ecun  seanmuuna n, ne 3anana, To OHa Moxer Obri HavanbHblii 11YCKOBOH MOMCHT JABMrareis OINpCACICTCs MCXo)s 13
NPUOIHKCHHO OHPEJICNCHA TIO BRIPAKCHUIO! LNOLYCTHMBEIX  CPEIHUX YCKOpPCHHH TIpH  nMolbeMe HOMHHAILIIOro  Ipy3a.
02— i ) 3HavueHus >IUX YCKOPEHHH A MEXaHU3Ma I[0IbheMa KPaHOB pPayinuiion
m ' ‘ IPY30TIONLEMITOCTH TpUBE/IeHb! B Tabu. 1.1,
Mowmenr tia Baly JIBMratesst [pH NojLeMe MYCTOI'O IPy303axBaTHOLO - B _ o S Tabu. 1
upuciiocobnenust M, onpeaensicres 11o hopmyne (B Hm): I pyiOlIOl{bLMHOLFb KpaHa, T, 3-5 10- ](, 25 1 Bonee
M =og10 Ko (10) Jdonyernyoe yexopesme, we® | 10 |06 | 04
11,

ITpu woxbeme [YCTOro Trpy303axBatioro  HpucHocodicns  sauchmue
KO3 QUIHENTa TTONE3HOTO ACHCTBUS MCXAHM3IMA 17, OY)ICT MIOIO MCHLING,
Hemz, .

BC”l/l‘lVlHa 71, MOXCT 6!)]'”) onpejienena psiiom LTIl()Cl)()()IS, 13 TAC THOCTH, 1O

caepyrowmeid Gopmyre:

e 007 ‘ (an

[EXSNA
moook,

g
"

e k = E' OO 1o KPRBOI /[ :' ) (puc. 1),
’

MoMenT Af |, PasBUBACMBIT LPY3OBIXBITHLIM [TPHCHTOCOONCITHCM 1P €1'0
ONYCKAHHHK, MOKET OBITB KAK OTPHILITCILILIM, Tk 11 HOROAITCILIBIM, B \
3ABUCHUMOCTH OT TOLIO, MOXET JIM D101 MOMCHT HPLOJodieTh, MOMCHT HTOTCPL B
nepegadax WM HeT.  Bemwuumpa Mo dnak MOMCHTA . CODEIBICMOTO
I)PY303aXBATHBIM IPHACTIOCOOTICHREM HA Bally JWBATATCHS, OHPCACHNCION 110
cienytonieit popmync (s Hm):

‘)8100 Ry /N (1)

. 5 |
e n, =2 .
Y B
Eciin 3nauenne M, 10 pacucTy OKaXCTCs OTPHUATCILHBIM, TO 3TO 3HATUT,
ATOIIA CILyCKa HYETOPO IPY303aXBATHOIO HPHCHOCOBICH S JIBATATETH I0IKEN
pa3BKBaTh H()JIO)KWTCHbe]H (ABHAKYIIMI) MOMCHT H, CICHOBATEIBHO, MMLC!
MeCTO, \(aK HEH]JB&CMLIM cunosol ciyck (11 xBajpaHT CHCTEMBI KOOp/MH
“M-n"). Pem sHauciide M, TONOKUTCNLHO, TO ABAIATENb JOJIKEN Pashui i,

()1pl/IL],dTC‘AbeHL(Jdp’V[O?HOH) MomenT (1V KBajipaHT cHCTEMbI KOOPAUIIAT).
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CyMMapHBIH MOMEHT MHEPIMY CHCTCMBI, IPUBEAEHHEIH K BaJly ABHIATEI,
2
orpeaensieTcs 1o opMmyrie (B kr-m~):

2
Je = (1+1.2) (T4 7, )+ m, (RJ 107, (13)
7

rjne ('1,1+1.2) — ko3 GUNUCHT, YUHTHRAIOWINIE MOMEHT uHepiuy Gapabatia u
penykropa; MeHbliiee 3Hagciine KodGouienra TPUHUMactel
JUTS KPaHOB MEHbLIEH rpy30110beMHOCTH (3-5 1);
J., J, — COOTBETCTBEHHO, MOMEHTEI HHEPUUU poTopa u?cumpu‘rcubno
BLIOPAHHOI0 HIEKTPO/BUIATENS U MY(PThI, KIM;
MOMEHT HHepuMd  MyY(rbl  LpuHAMAcTest 1o Tabunie
HPWIOKEHUA 2 B 3aBUCMMOCTH 0T TUMA  BLIGpanuoro
DIIEKTPOABHIATE/SL.
m T Macca HOMWHANLIOro rpysa, .

Lenu B Katalorax UPHMBE/IEHB HE MOMEHThl MHECPUUM, a MIXOBbIC
MOMEHTbI, TO 30aYCHHE MOMCHTA HHCPUHH OHPEUCIBETCsl U3 COOTHOLICHUS (B
Ker):

PRl (14)
4

s . 2
e 1) -- MaxoBLIM MOMEHT, KI':'M™.

Juist onpejenenns MakCHMAaTLHO JIOMYCTUMOI'G  3HAYMECHU Hadajibiloro
HIYCKOBOIO MOMEH 1A PACCUM THIBACM BCHOMO! AT ILHBIH 1<()3(f)(b1411140ﬂ'r &

LM -R,
C = L. (15)
A
. ML
3aBUCUMOCTL KPATHOCTH HAYaJbHOTO IIYCKOBOI'O MOMEHTa y = »v,L-I—— oT
vy

sHadcHUA Koo hUNMeHTa ¢ IPUBCACHA B IPABOR 1IOJIOBUHE pUc.2.

Takum ob6pasom, paccuntas koddphuuuenr ', 110 rpapuky y - / (L) MOHKCT
ObIThb OUPE/lelieHa KPAaTHOCTh HAYIBHOI'0 [1YCKOBOTO MOMCHTA W 3HAYCHHE
MAKCHMAJIbHO BO3MOXKIOI'0 IYCKOEOI'O MOMCHTA.

OnHako cnemyctT UMCTh B BUJLY, YTO B KPAHOBBIX DJIEKTPOIPUBOIAX 1IPH
PEOCTATHO-CTYIICHYATOM PAasrOHe BCEIJla MMEETCS HEBBIKITFoHaeMmas CTYTCHb
PC3MCTOPOB,  KOTOpas  HEOOXOAMMA  JUisl  CMSITYEHMS  MEXAHMYECKOM
XAPaKTePUCTUKK  DIICKTPOUBHIATEISl, YMEHBIIEHUA YHUCIa  KOHTAKTOPOR
YCKOPCHUS M KOHTAKTOB KOMAaHJIOKOHTPOJIEPA, YTO MOBLILIAST HAUEKHOCTH
INEKTPONPUBOJIA.

Kpome TOrO, nns  KpaHOB, UMEIOUMX JABYXIBHrATeNbHBIH TPHBOJL,
HEBBIKIIOYMACMAs  CTYIICHL  PE3MCTOPOB  1103BoJisieT  OoJiee  PaBHOMEPHO
pacnpeicauTh HArpy3Ky Meay 9TUMH DIEKTPOJIBUTATEIISIMH.

ConpoTupicHne HEBBIKJIIOYAEMON CTYNEHH PE3UCTOPOB OIDKHO OBLITH
TaKUM, 4YTOOLI yCTAHOBUBLIEECS CKOJNBXKEHHEe Ha «pabouehy (KOHEUHOH)
MeXaHH4YeCKol xapakTepucTuke coctapnsiio 0,1+02.



VuuTeiBas ckazanHoe, OKOHUYATENbHOE (YTOYHEHHOE) 3HAUCHUE BCIIMUHILHI
y ONpECTIseM ClIeLYIONUM 00pa3oM:

- B JeBOW Tmonosuic rpaduka (puc. 2.) BpIOMpaeM YCTdHOBUBLIEECs
spaueHue  ckosbkenwns  (0,1+0,2)  wa  «paboueity  (KoHeunoi)
XapilK'I'C]’)HCTHKC;

- 3RJaCMCH YHCHIOM  cryneHel nycka o (uis obecledeHus IaRHOTO
paszrona pexomenyerest OpaTh He MCHES Tpex IIyCKOBBIX CTyNenei );

- MO OCH OPAMHAT (B 1ipaBo# yacT rpafuka puc.2.) yroudsem KpaTnocTh
NYCKOBOrO MOMCHTA 7 .

PacucTHbl Ha4aNbHBHE MYCKOBOH MOMEHT ONPC/ICIACTC 110 BLIPWKEHHIO
(B Hm.):

M, ~y-M,. (16)
BHAYCHHC HAYAIBHOIO IIYCKOBOI'O MOMCHTa M, JIomkno Ooirh ne Oojee
0.8M .. ..
M, <08M . .. (17)
rae M., - MaKCUMaIBHBIH  (ONPOKHJLIBAIONIME)  MOMCHT  BbIOPaHHOIO
anekTpousuraress, Hm
0.8 -~ korddunmenr, YUHTLIRAION BOMOKIIOE CHHMKEHNE

HANPSRKEHMsL (i ranomeh cern na 10%.
1.6. Hocrpocnne nyckoBoii auarpammnt

11yCKOB'dH JuyarpaMma CTpoutrest Juist pOIKHMO  HOJILCMO HOMBHANLHOTO
I'py3a, T.¢. MOMEHT COIPOTUBICHUS TTPUHUMACTCS PABHLIM A .
Mowmcenr  nepexinodenus  Gepercs  na  10%  Oostane momen
CONPOTURIICHHUSL.
M

1, = LIM,

EcrecTBennias MecXaHWYCCKas XapaKTepUCTHKA KPATOBOIO ACHHXPOHHOTO
JABHIATCHA  CTPOHTECA O HEThIPEM KOODUAHHATAM (HPC}UlOJIL’lI'Lit"I‘Cﬂ, Tro o B
JHanasone paGO‘{HX HArpys30K XapakTCpuCTHKa ﬂpflMOﬂl’l]ICﬁ}léi):

60f
n=pgy e —-'1, M=0,n n,. MM,
P

n=mg, M=Mn=ng, M=M,.
MoMeHTB! A8 CTAlAAPTHBIX 3uadenuii [TB onpesensaoTes 1o H3BCCTIIOMY

BRIpaXXeHHIO (B HMm.):

100

M =9556" . (18)
n

1.7. Oupeneciiende yeranoBHBRUIMXCH CKOPOCTEH (BHKENHA H TOKOB,
NOTpedIAeMbIX ABHIATEIEM NPH CTATHYECKHX HAI'PY3KAX

Jlia onpenencHus yCTAHOBMBLUHXCS CKOPOCTEH JIBIDKEHUS HOMHIILHOIO
rpysa 4 UYCTOro Ipy303axBaTHOrO YCTPOWCTBA B HANPABJICHHUAX CHYCKA N
nojbeMa CTPOSATCS «paboune» XapakTepuCcTHKU HNICKTpoaBuraress B | v
ksagpanrax  (puc.4). Ilo  paHnbiM - XapakTepucrhkaM M BCIH'MHaM
MOMCIITOB M, < M, PACCUMTAHHBIM B NyHKTe [.4., JUIf BCCX TEXHOJIOIMHYCCKUX
Onepalnit ONPeIeiOTCs YCTaHOBUBLIKMECS CKOPOCTH BPAINeHUs n, <1 , .

Ho  nojtydennnIM - BenuuMHam  n, +n BBIMHCIIOTCE  (PAKTHICCKHC

3] v

el nble 3NaueHusT YCTAHOBUBLIMXCS CKOPOCTCH MBiKenny 1o dopmyie {5

1.
MO )

Y, =~ S _— (19)

ITo HOMMHAIBHLIM TOKAM CTATOPa 1PH CTAUAAPTHLIX 3UA9CHMRX (15 #
TOKY XOJOCTOTO XOAd (CM. JdbHbIE Kalwiora) Hpe/iBapHIenbio BuOpannoro
ABAFaTCIs CIPOWICs Xapakrepuerika [ = /(M) (puc.d.). Momentol M, A7,

M JUIS CTATIAPTHBIX 3HAYCHMU [/ ONpe/ic/icHbl B uyHKTe 1.6,
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Puc.3
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Puc.4
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Ilo mosnyucnHoH XxapakTepuctuke [, = f(M) M paccuuTaininIM B ITYHKTC
1.4. 3pavenusiM MOMEHTOB IS BCeX onepammit (M, +M,) onpenensiores
(aKTHICCKME TOKM cTaTopa dJieKTpousurarels [, +/,, a raKke /1 1,

"y wor ?

COOTBETCTRYyIOMHKME M, U M

nep. nno*
1.8. Onpetenenne JNUTENLHOCTH IYCKA DIEKTPOIBHIATCH

[lpy KauZOM BIJIIOUEHHH JIBHIATeIS B MEPUOL Pa3slOHA eMy MPUXOUUTCs
npeojoneBark He TONLKO MOMCHTBI CTaTHYECKOI'O CONPOTHBJICHHA, HO M
MOMEHT  IHHAMMYCCKOI'O  COMPOTHUBACHHA,  OOYyCIOBJCINLIA  HMuepuuen
YCKOPSAEMOH ME@XaHHUCCKON CUCTEMBI.

JUMTEIBHOCTh PA3roHa B OlCpalli HOALEMA TOMWIALLHOIO I'PY3d 1IPH
CTYNEHIATOM MyCKe AJisi IPSIMOIMHCHIO YOBIBAIOWEI'O U3Gihn TOHIEOT0 MOMCHTE
onpeacseTes 10 BLIpaxenuio (B ¢.):

| Py i
fy = b U T o, i e o)
M, =M L 9.5 | M.,
rac M, =M, - M, - HQIUIBHOC 30a4CHHC W3ObLITOUHOIO MOMCHTAa [Ipu
HOLbEME HOMUHAILHOIO TPY3a, 1m;
M, .. =M, —M — KOHCUHOE 3HAYCHHC H30bITOYTION0  MOMCHTA B
ouepaiMy  1oj(heMa  HOMHHAALLIOIG  I'Pys3a  1ipH
MCPEKINOYCHHH C OJ)IHOM MEXalHUCCKON
XAPAKTCPUCTHKR IBUTATCII HA LPYLYHO, Hm.;
J, — MOMCHT HHEPLHH POTOPA ABUTATEIIH, KO-M;
J, = MOMEHT HHEePUHKu My(PTLI, COCAHISIOWEH IARRIATEND

¢ PESTYKTOPOM, KI' M° (CM. ILPHIONKETTE);
11+1.2 KOYDDUIMCHT, YyUATBHIBAIOWMA UPUBEJICHHBLIC X BAITY
JIBMIaTeNIs  MOMEHTHl  WHepuuu  Oapabana U
PCAYKTOpA; MCHBLLICC 3HaueHue Kodddurenta
IIPUIIMAaeTCs Jutd KpPaHOR MeHbleH
I'Py30104beMHOCTH (3-5 T).
B onepatusix OmMycKaHUS HOMUHANLIOTO IPy3a, HOAbEMd M OHYCKAHus
NycTOTO  IPY303dXBATHOIO  UPUCLOCOOACHUS  JUIMTCIBHOCTH  pasroua
OIpeNeNAIoTesA o hopMmynam (B c.):

1 (@l +1=2)(J,7 +J, )r7 m, V;10" | M, iz

o | g IO Lt )

1 L1+1.2)(J, +J,, ) VEa0t
oy = K Wa+Jy)-m +9,55m" ;10 .]nA,\,,If_‘J',"iL»}. (22)

M s 9.55 iy 175 M, s
1 A1=1.20J, +J,, )1, m, V210 ] M

(= . +9,55—2 R 2 st 2

m M, s [ 9.55 ' ny T74J M, s (23)
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Ilpy OTyCKaHUW IyCTOrO I'PY303aXBATHOrO IPHCTIOCOOICHHA (KPHOKa) 1,
UPWHUMACTCS PABHBIM 7,

3HaueHUss HAYAILHBIX U KOHEUNBIX M30hITOYHBIX MOMEHTOB OINpeJieNnsioTcs
110 CICAYIOWMM Bhipaxkennsm (5 Hwm.).

Ipu o1lyCKaHMK HOMMUAILHOTO TPY3a:

M,y =M, +M,;
M,,,.=01M,.
Tpu TIo/IheMeE LYCTOrO FPY303axBaTHOrO IIPHCITOCOBTCHMUSL:
M =M, =My,
M, =0IM,.
ﬂpl/l Ollycl(ﬁllﬂn nyCTOFO pr"{()'l‘dXBﬂTH()r() ]T[)HCII()COGJICHHH[
M, =M, M,
M, ra = OIM,

3rak (+) mepen M, HCOOXOMMMO UPHHEMATL HPH YCIOBHW TOPMO3HOIO
peKMMA(PEKYLLEPALIUK) ONYCKAHUSE TYCTOTO IPY303aXBATHOTO 1pHCcHOCcobietis
u 3HaK () K CHIOBOM (TTIPUITYTUTETILHOM ) CITyCKE,

1.9. Onpejenenne GakTuecKoil OTHOCHTEILITOT HPOJOIKATCABLHOCTH
BKJHOMCHNSL

Ipeasapurenpio  ONPEHCIHOTC  JUMTCHLHOCTH  Pabotbl  HpHBOAR  C
YCTAHOBUBLUEHCH CKOPOCTBIO AUIs KaXuoil omepaunn {1, 0 .05, |, KoTophie
MOLYT ObITh TFAHICHBI HCXOIS U3 CIC/YIONIHX COOOPiUKeninii.

[tyrn 1py3a H, rpaduucckKd MOXKCT OLITL  HPCCTARICIE  HEHONELLI0
TpamenMn (pHC.5.), KOTOpas SBISETCS. HPHOMACHHLIM IDABIKOM  CROpOCTH
JBWOKeHUs 1'Ppy3a B Gydkimnm Bpemend. Mg padmra ironynacm:

v N

_ " . ),
Hosvy ot 400,00 0, (2
OrKyzna A rebHOCTS PAbOTL! HPHUBOJ/L ¢ YCTAHOBHBIICHTA CKOPOCTBLIO (B €.):
Hooa,
Lo . y o (25)

y
rae H, cpenAgd  (pacueTnas) BblcoTa TOALEMA WM CHycKa juis  i-H
ouepanuu, M.;
V, ~ YCTAHOBHBILASCS CKOPOCTL TONXBCMA MM CIyCKa B i-d Oliepaliiy,
M~c";
ni JUIMTENBbHOCTL pasroHa s 1-1 onepauuy, ¢.;
f; — JMIMTEIbLHOCTh TOPMOKEHHS B i-i onepauuy, C.
Ecim B 3ajjaHuM yKa3aHO TOJBKO OJHO 3HAYEHHME BBICOTHI, TO B paciere
NpHHUMAlOT H = H,=H,=H,=H.

..,
|

HﬂH'l'eJleOC’['b TOPMOKECHUS LIpU NOABEME N CTYCKC HOMBHUILHOIO rpysa
OPUEHTUPOBOYHO [IPUHAMAECTCA paBHOﬁ JITTCALHOUTH pasiona
COOTBETCTBCHHO IIpH CUYCKE M 1OAbEME HOMUNAILHOIC Ipy3sad, T.C. 1, {0

Il "
Ly, =1, . TODMO3HbBIE PEXMMBI IIPU MTOABCME K CILYCKE MYyCTOTO I'PY303aXBatHOT0O
pucrrocobnenus He yMUTBIBAIOTCA, T.€. ¢, U f,, PABHbI HYIIIO.

Bemnunna (bakTHUECKOH OTHOCHTEILHOH HPOLOIKATENbHOCTH
BKJIFOUCHUSL, [P KOTOPOH paboraer JBHTATEND, MOXKET HECKOILKO OTIMYAThCH
O 33JIaHHOTO 3HAYCHUSA [IB 1 paBHa:

2t Rt 2, l,

1B, == .o 26"
4 T tadt,” (20)
FN€ 4, 1, {, - BBIMHCIEHIIBIC BLILIC JUMTCABHOCTH PA3TONA, TOPMOKECHAS W
' paboOThi ¢ YCTAHOBARIICHES CKOPOCTBIO, €.
7 — TIPOMOMKUTENLHOCTh LKA, BEIMMCCHias B oytkre 1.2, ¢.;
{,, s, — ANTENBIOCTH PAGOTH IBMrates i ay3 B TCHCHHE LMK, C.

1.10. OnpeneneHue cpetiicKBaIPATHIHOIO TOKA HPH NYCKe

Kak w3BecTHo, TMpu  JMHCHHO-yOBIBAIOIUEM  U30LITOUIIOM — MOMEHTC
3HAYEHUC TOKQ JIBMIATeNss MEHSETCS M0 JKCHOHCHIMAIhHOMY 3aKoHy oT
Benuuunbl [, 1o [ (B Hamewm ciydae /=1). lipyu sTom cpeatiekBapatytHas
BCJIMYMHA TOKA 32 BpeMsl yCKa MOXKeT ObiTh onpejesicna no popmyJe (8 A.):

Boal rd(pea)

[
|
FEC A 4 1 ,
nye 3 ot [ 37)
\/ ZIn’[ (
(o4
I 1. -1
rje ﬁ:._;L”, 1;a:_l !
]1 II
{,, 1. .1 - 30Ha49eHUd TOKOB JBHUIraTcisg, COOTBCTCIBYIONUX HavyalbHOM
uns A s 4y y

ryckoroMy Momenty (M, ), MoMenty trepekmouctus (M, )
H MOMEHTY LIpH 110/lheMe HOMHHAnbLHOTO Tpy3a (M, ), A.
Besnuntbl 3THX TOKOB OTIPeJIeNsAioTes no rpaguxy 7, = f(M). 3naueHne
K, MOKCT OLITL HARWAGHO U MO rpaduKaM, NPUBEJACHHEBIM Ha pUc.6.



16

.
v 1.11. Onpepesienne NOBTOPIG KPATKOBPEMEHHOI0 TOKA
L= f( t) [IOBT?pH?}SEEL‘I‘K()?[)CMCHHLH?I TOK OTpelensercs IIOS&I}/IE)_HIEJ:& dopmylie:
’ ;o {E )’ g 41,41, +0, )+ (15 F (o +105)+ 17 VL I %)
E \} 073-(1,y +1,y + 1yl 1)+, L, 1+ ’
i rae /. -~ 3HAYCHAC CPEAHEKBAIPATHIECKOIO TOKA MPH TOPMOKEHUM, A
0.75 - xoappuimienT,  YUNTLIBAIOIIMHA  yXyulleHHe OXJTKAEHAS
| JIBUraTC/sl ¢ CaMOBEHTHIISIIAEN B MEPHOL pasrona M TOPMOKCHUS.
3HaueHHC CPENIHCKBAAPATHHHOIO TOKA IPH TOPMOMKCHHAH OPHCHTHPOBOHHO
IIPUHUMACTCS paBHbLIM /) .
t llomywenubii  HOBTOPHO  KPaTKOBPEMEHHLIH  TOK  COOTBETCTBYCT
‘ . (GaKTUYICCKOH  OTHOCHTENILHOR  1IPONOIDKUTENLHOCTH  BKJovenus 118,
tnyCKg tyc*r tT J Bl,l‘iPI,CJICHHOP'ijll() (!)(Tr‘)MyJIe (26) o \ )
L e R . Jlis Toro, uroObl  CpaBHUTL 3TOT TOK € HOMHHAALILIM  TOKOM
Puc.5 MpC/BAPUTENbHO  BLIOPAHNIOr0  JIBUTATENS, 1COOXOAUMO  1IPHBECTH  CrO K
CTAHJAPTHOMY 3HAUYCHUIO /5 10 BHIPAKEHNIO:
\[ 1,
Doiw =14, - | P (29)
1B,
Keks [ Y =3
1.9 — - 1.12. llporepka npeABaAPHTEABLHO BLIOPAHHOI'0 JIBHI'ATE/Is HA TeMI0BY10
// 275 cnocofnocTs
1,8 ¢ T ] !
é L 2.5 | Jns toro, uToObl npe/iBapUTeNbHO BLIOPANULIH JIBUIATEbL MOKHO OBUIO
1.7 pd _,/ A 2,25 ‘ cuuTaTh HauOojee MOAXOUALMM  [Uisl  JAHHOIO  MCXAIHM3Ma  T0IbeMa,
/// / / 20 1e0OX0AUMO, HTOOB! ObIIO YAOBIJIETBOPETNIO CIICAYIONIEE HEPABEHCBO:
16 < /// e Io<1,.,. <1, (30)
/ / 1,75 rjae /, — HOMHHAJILHBIA TOK NPCABAPUTENLHO HAMEUYEHHOL'O JIBHTATess (mpu
1.5 -m// - // UPUHATOR B pacyeTe CTAHJAPTHOW BCIUYMHC  OTHOCHTENbHOU
j /| / / — 1.5 HPOIOIIKUTENBHOCTH BKIIIOUCHUSL);
1,4 A / 11,25 I, — HOMWHAIBHBIA TOK GNuKaifIero MCHBILIErO II0 KaTaiory JBUTaTels
/ | (1pi 1o¥t xe BeimunHe 118 ).
1.3 ,/ // — e 1.0 Ecnm 5To HepaBSHCTBO HE YAOBICTBOPCHO, TO HEO0X0{#MO BHORE BLIGpaATL
e / 075 ) JIBHTaTelib M IOBTOPUTH pacuer, HayuHas ¢ 1i.1.3.
1.2 / et /’ﬂ-— ’
s ",’/
e :
1,1 ///’/ (5=05 |
0 0,02 0,04 0,06 0,08 0,1 CX

Puc.6
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2. ONIPEAEJIEHUE MOUWIHOCTY ¥ BBIBOP
INEKTPOABUTATEJTEN MEXAHU3MA IMOJIBEMA
F'PERDOEPHOTIO KPAHA

2.1. Hcxoaumie NaHHbIE
HOMUHANbHAS I'PY30TI0/IHEMIIOCTD KpaHa, B KOTOPYIO BXOJUT KPOMC

Macchl rpysa M Macca rpeiidepa, 1c;
. . -1
v, -~ HOMHHaJIbHAs CKOPOCTH [0ABeMa IPYKCHOro rpefidepa, M-c™ ;

R, -~ paunyc 6apabana nebenkn, m.;
I - CPEIUTsist BLICOTA ITOABEMA (CIYCKA), M.;
L, - nosblid  (paboumit) Xo)1 Kamara, 3aMaCOBAHHOIO B NOJKHCLACT
rpeiidepa, M. (Hpuioxenue 8);
7, — KI1)] nebesikn npu noabeMe HOMUHAILHOLO MPY3a;

B, —~ OTHOCHTEIhHAS HPOJOIDKATEIHLHOCTL BKIIOUCHUS MICKTPOABUTATEN
3aMbIKAIONCH NeO8OKK; ecim /B, HC 3a4aHa, 1o ce Haxout 3
IIMKIIOTPAMMBI;

i — o0ue IepPeJaTOYHOe UHCIO  MeXauu3Ma  LO/IbeMa,  BKJIOUs

KparpocTte nojdcenacra.
2.2. Moerpoenne NAKIOTPAMMBDI

Hns onpegenenns 1B onexrpojsurarened  rpefdepHbix  smebeiok w
3aBUCUMOCTT OT POJA I'Py3a M YCNOBUH uepepaboTKi, MeXanuiMa HoRopota n
MEXaHH3Ma HM3MEHEHWs BBUICTa CTPCIRI  CTPOUTCS  TaK  HaibIBacMas
umknorpamma. lluknerpamma upejcrapiaser co0oio  cHeremy  padmkon,
MOKa3bIBAONMX JUTHTENBHOCTL U MOCNEAOBATCILHOCTD ONIEPAlMA, BXOUAIIHX 1t
uaka  paborel  kpana. [lo  jgaHHBIM  UMKIOrpaMMbl  OlIpC/ICHseTCs
HPOJIOIDKHTENLIOCTD LMKIA W, KAK YKa3bIBAIOCH, //B OTAENLIEIX JABUIATe/CH.

LuxiorpaMmpl,  HCTIOAB3yeMbie I onpeneseHns  JIHTENLHOCTH
OTJEIBUBIX OflepalMi, LMKAA B UeJOM ¥ //B  BJACKTpOABMIare]ed Kpaua,
CTPOSITCS, K4K [IPaBMIO, AN 1anbolice TSHKEAbIX BappaHTOB 1IOTPY30HHO-
pasrpy30uibIx pabor.

K Takmm BapuantamM B 4aCTHOCTH, OTHOCHTCH: lleperpyska CblTydero
Marepuaiia u3 cy)iHa Ha Oeper ¥ naobopot (BapuanTtsl "cyano-ckiaan” v "cknan-
CymHO"), U3 OHOrO CydHa B Apyroe (sapuadt "cy)g1o-cyjiHO") ¥ Bapuant
"cxnan-cxnan”.

Lukn paboTsl kpaHa, Neperpyxawuero chlnyusit Matepuan (yrois, pyay,
11eCOK, meGeHb, CONb M T.I1.), COCTOMT U3 psaja olepauuil, 10cIeN0BaTebHO Uik
ONHOBPEMEHHO BBINONHAEMBIX TIpyz0BbiMu (rpeidepueiMu) nebenxamu u
MEXaHHU3MaMH 110BOPOTA ¥ M3MEHCHHUS BbINETa CTpebl. B oObIYHBIX yCHOBHAX
3JEKTPONTPHEOLb! [EPEJBHKEHNs Kparna He YJacTBYIOT HEHNOCPE/ICTBEHHO B
LIMKJIE Heperpy3Ku ¥ MCIONb3YIOTCA UL JIIsl yCTAHOBOUHRLIX ONlepalyi, Korja

nponecc Tieperpy3ku MaTepuana mpekpauieH. OpHako, B psje  Cly4aes
nepeMelienne Kpaua UCloib3yeTcsl He KaK YCTAHOBOUHOC, @ Kak OlCpaTHBHOE
JIBWOKCHUE, PACILIUPAIONICC 30HY JeHCTBHS KpaHa.

B ofwem ciyuse MexaHM3MaMM KpaHa B TeYEHHe LIMKJA BLIIOJIHAIOTCS
CIIC/YFOLIME OTICpalliy:

- rpysoBbie nebesKu:

3auepribIBaHUC (3axBaT MaTeprana rpefpepom);
1HoABEM Ipyxenoro rpeiidepa;
CIIyCK Ipyenoro rpeidepa;
packpbitie (ocBoOOKICTHE I'peiidepa 0T MaTepuaa);
110,{bCM TIOpOXKIICro Ipeiidepa;
CIyCK  HOPOJKHEro (packperroro) rpeiidepa u  ykiaka cro Ha
TeperpyxKaemMplil MaTepuall JUlst 11POU3BOICTRA CACTYIOLICIO LIHKIA;
- MEXaHW3M MOBOPOTA CTPCIbLI:
TIOBOPOT C IPYIKEHBIM Fpeitepom;
LOBOPOT C MOPOXKITHM rpeidepom;
HaBoJKa rpeiddepa Ha MCCTO 3a4EprbIBAIMS  MIM  PACKPBITHS W
yenoxkoeHue rpeiidepa;

- MEXaru3M MU3IMEHCHIS BBUICTA CTPCIbL:

YMEHbIlIEHUE MM YBEJMUENTMe BBIICTA  CIPCAbl € IPYXKEHbIM
rpeidiepom;

YBEIHYCIIHE MM YMCHBIICHHC BBUIETd  CTPElbl € MTOPOKHUM
rpeiidepom;

HaBoaKa Trpeiidepa Ha MCCTO  3auUCPIBIBAHWS  WIM PACKPBITHS U
YCHOKOEHHMEe pacKauuBanms rpeifdepa.

JlnuTensHOCTL NPOTEKAHMSL ONEpALMH  3aBUCHT OT CKOpocTH pabounx
JABUKEHUH, [POJIOIDKHTCILHOCTH TYCKa M TOPMOKCHUS JEKIPOABUIATENICH,
MyTH TIEPEMELICHHS U ‘tuira rpefidepa.

Hanbonee ynoOHBIM BHAOM LMKIOIPAMMbI  SABISIOTCH  32BHCHMOCTH
CKOpOCTH (B OTHOCHTENRHLIX CJINHHUIEX) MCPCMCLICHHS IPy3a 0T BPEMend,
KOTOPBIE CTPOSTCS OTACIBHO VIS KaXKII0I0 3K TPOUBATATEN KpaHa.

I'padwxn cropocTd (THHEHHON MMM YTIIOBOH) y100HO U300paXarth B BH/iE
TpATElUi, ABIAIOLMXCS YIPOLIEHHbIM IPEICTABICHUEM PCATIBHBIX CKOPOCTHBIX
rpapuKoE.

ITpunvMas npenBapHTeNsHO, YTO CKOPOCTh B TPOLECCE pasrona u
TOPMOKCHUS M3MEHSAETCA 110 JMHEHHOMY 3aKOHY, 3alUILeM BLIPAKEHHE JUIS

ILyTH:
- J.m((y +..’L.;1’ﬂ:], (31)

rae § —BeNMYMHA IepeMelIeHus Ul Kaxgloi otiepannun. Jlus upusonosn
rpy30BOH neGefku H3MEHCHHS BbUICTA CTPCIbl M NEPE/IBHKEHHSA
KpaHa BeJIMYMHa S U3MepseTcs B MeTpax, JUld IPUBOAA NOBOPOTa —
B Ipajycax yIia i1l0BOpoTa CTpesbl;

SRR Y S
S 272) v, 1,

n
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1

n?

t,, {, ~JUIATE]bHOCTH IyCKa YCTalOBUBILETOCH NBUKEHHS H TOPMOMKEHH,
' c.;
v, (m_v)w YCTaHOBHBILASCSA CKOPOCTL NEpEMELLEHHs] TPy3a Ml (paﬂ-c"l);
5 —KOQOHMIMENT  MCNOJIL30BaHUs  NACTIOPTHOM  (HOMHHANLHOI)
CKOPOCTH 1IPH BRITOSIHCHAN IAHHOH oneparmy.

Beiuyunbl  JIMHENHbIX M YIJIOBbIX  IICPEMCIUEHMH  Ipy3a  OOBbIMHO
NPUHIMAIOTCH COIVTACHO TEXHOJIOTMHYECKOMY 3aIaHHIO HIIH KE UCXOJIS U3 OTIbITA
IKCILIYATAUNN ARAJIOIMHHBIX MALIHH.

Jist moCTpOEHAS TMKIIOFPAMMbl HCOOXOIUMO OUPEAECHATL 3HAUCHUM £, , {;,

JUMTCILIIOCTE 1IYCKA DNIEKTPOUSHIATENS TIPCABAPUTENLIIC MOXKET ObITH
IIPUHATA HOCTOSHHOM HE3aBHCHMO OT Xapaktepa BLIMTOIHACMONH Ofepaltni h
OUPEJICIICHA  HCXO/IT M3 BEJIMUMH  JIONYCTHUMbIX  CPEATIMX  YCKOPEHHH,
MPHBC/ICHHBIX B Ta0JL. NPUIOXKeHUs 3.

Takum 00pazom,

HJ]M'I‘G.}[T)HOC’IL p(l60’1'b1 C ycwaosmsmeﬁcx CKOPOCTBLIO ONPEJICIsHCTer 13
upuuenemmﬁ BbLIIEC (bOpMyJIH, pCIIleHHOﬁ OTHOCHUTCIILHO / :

1, = (32)

Fenn mpy BLINOJIHEHMM KAKOH-AM00 Ollepallud OTCYTCTBYHIT I1YCK Hin
TopmoxeHue, 8 popmyne 32 ¢ umu 1, OyayT OTCYTCTBOBATH.
Koadduimenr HCTIONL3OBAHS HOMUHAIBbHOM CKOPOCTH LIt
IPCABAPYTCILHBIX PACHETOB MOXET OblTh IPUHAT!
§=0,9:095 — jyist ABUIATEIILHOrO PeXXuMa padoThl;
&= 105+11 — JIJ1s1 TOPMO3HOI'O pexcuMa paboTh! DIIeKTpoABUraTes e,
3jeck UMeCTCS B BUAY TOPMOXCHHC ¢ OTiaueii YHeprud B ceTb. Crenyer
OTMETHTD, YTO YKa3aHHBIE 3HAYEHUs & CUPABC/UIHBLI TOJNLKO [IPH BBCACHWA B
uenb poTopa MCKTPOABUTATE/ICH HCBLIKIIOYAEMbIX CTYIICHEH COLPOTHBACHUS,
B TIPOTUBHOM CJly4ae
§=1%(0,02-0,03),
YTO COOTBCTCTBYET KECTKOCTH €CTeCTBEHHOH MEeXaHM4CCKOH XapaKTCPUCTHKU
3J1EKTPOJBUTaTENs. -
Beicora mogbema rpyxkenoro rpeiidepa (MaIH CIlycKa packpblToro), eciu
OHa OTCYTCTBYeT B TEXHOJOTMYECKOM 3aJaHMM, MOXeT OBITh OINpeleseHa Ha
OCHOBAIIH BbIPAKEHUS
H=(0.6+08)-H

wax *

21

rje /1 — MdKCHUMaJibilag BbICOTA NOAbEMA OT I'OJIOBKH NTOUKPAHOBOI'O peJibca

wiin TTaTyObl IOHTOHA (3aBMCHT OT THUIA KPaHa), M.
Cpennue BeIMYHMHBI M3MEHCHHMS BbLIETa AR W yIjla 1I0BOPOTA CTPCIibl

Kpaua ¢, , BbIOUPAIOTCS HEXOUS U3 CJISMYIOTIIHX COOOparkeHHIA:

- 1pH pa()o‘re O BAPUAHTY CY/IHO-CKJIa/l BLITPY3Ka CbUIYHETO MaTCpHilld Hd
6cp01‘ (B CKJILUL) 0OBIMIO OCYLIECTBIBETCS HA MAKCUMAJIBHOM BLIJICTC CTPCilbl
T.e.

R=R, . 1¢=80:90°,

e R -- MaKCHMAaNbHBIA BBIICT CTPE/bL, M.}

@ —yIon HOBOPOTA CTPCIILL.

- TIpH pa()m'e HO BapualTty CKIAA-CYUHO 3d4epIbIBAHHC MaTCpUaild 00bIUHO
OCYUIECTBIACTCH 1PY BRJAWYIUIC BLINCTA, MCHBbIIEH MAaKCHMAanLIoro. 3 stom
ciayHae MOMXHO OPUIHMAThH?

R =(07+08)R, 1 ¢ ~70:90°;

- BCTIHYHMUDBLL BblUIeTd M YIia noBopoTta CTpCibl KpPaHd, COOTRETCTBYIOLIMC
OLIEPAIHMAM  3aUEPHUBIBAHKS WM PACKPRITHS Tpeldepa, B 3HAYHTCRLION
CTCIHEHUW 3aBUCAT OT THIIA ()6Cle)Kl/[B’d€M(')i‘0 cynna. B CPCJ/IHEM  MOKHO
HPUHUMATDL ¢ =50 =80, Beimunny R MOXKHO paccuntath 1o gopmync:

max

sing
R :Rmn.\ u (;0 80+ 90"

rJIC 1, —pPacCIosiiue OT JIMHMHM KOPJAOHA  UpHyuaia JI0  JHAMCTPIbHOU
IIJIOCKOCTH CYJIHA, M.;
7,  PACCTOAHHC OT JIMHMM KOPJOHA HPUUAIA JO OCH HOAKPAHORBIX
iyre# (0OcH BpalCHUs KpaHa), M.;
@ —yroii DOBOpOTa CTPENLI KpaHa, COOTBCICTBYIOUHMIT olepalmam
3aYCPMLIBAHMS KM PACKPbITHs. KaK yKasLiRanoch BbILIC,
¢ =50:80".
Orclona:
Htr, )
™ Gin(50+80) (34)
Py =@ @ =120+170".

AR =R - R =(0,7+1,0)R

B KakIOM KOHNKPCTHOM Cilyyae YKa3aHHbIC BEJMYHHBI MOIYT OBITEH
OTKOPPEKTUPOBaHbl B COOTBETCTBHM C TlapaMeTpamMu KpaHa, THIOM CYIHa |
KOH(pHrypauueil npyyasa.

s onpejiesicHud  TIPOJOIDKUTENBLHOCTH  LUKIA  CilelyeT ITOCTPOUTH
OUKIOrpaMMy A8 Beex 4 JBurateneil, HeCMOTPS Ha TO, YTO IO 3aJAHUIO
HeoOXOMMO TIPOH3BECTH BHIOOP TONLKO OAHOIO KAKOro-jinbo JBHraTes.

Takum o00pazoM, N0 LUKIOrpaMMe ONPCACISETCS  OPHEHTHPOBOUYHO
NPOINOKUTENBHOCTE  IIMKJA 77 W OTHOCHTENBHAS  HLPOLOJDKUTENRHOCTh
BKJIFOUEHHS KaX/IOTO M3 3JEeKTPOABUIaTe el



1B, Z} , (35)

e Zl, - obuast HPOJIOIDKATEIIBHOCTh BKITOYCHUS KaX01'0 JICKTPOABUraTe 151
B T€YeHHC LHHKMNa, C.

OCOGEHHOCTH PACYETA N TTOCTPOEHUA HUKJIOI'PAMM

TocseioBaTenpocts olcpauui, BLITOIHACMBIX KaXk71bIM
ICKTPONPUBOAOM B pacCMaTpHBacMOM  TEXHOJIOIMYCCKOM  BapuaHie,
COOTRETCTBYCT YCPEJHEHHOMY (MICANM3HPOBANHOMY) LHKILY paboThl Kpaua,
LPH KOTOPOM OTACHBHBIE KPATKOBPEMEHHbBIE BKIIOYCHHS JICKTPOUPHBOJIOB TIPH
BLITIOJIHEHAM OJIITUX U TeX JKC ONepannil CyMMUPYIOTCS H TIPEICTAB/ISIOTCS KaK
0JIHO BKJIIOUCHUE.

TlocTpoeHue 1MKIOrPaMMbl CIICIYET TPOU3BOAMTE UCXOJS U3 TPeDoBaHUs
MAKCHMAILITOTO  COBMEUIGHUsS  olepalidii,  BHIMTOTHACMDIX  PABIMIIILIMUH
HNEKTPOIPHBOIAMM.

[Tpu 31roM HeoDXOJIMMO YUHRTHIBATE CHeyloILee:

1. Onepanus "3adepublBaHde" He MOXET COBMEHIATLCA € OHCPAIHIMIL

[I0BOPOTA ¥ H3MCHCHNS BLUICTA CTPEIILI KPAHA.

[Mpu pabore xpapa 10 TEXHOJNOIHYCCKUM  Bapuaittam  "Cyjino ¢k
"apromMannia-ckiaan”,  "BaroH-ckaa)l"’  HAMAN0  HONBLEMA  1IPYKCHOIO
rpeidepa (JiByms nebenKaMit) HE MOKCT COBMCHIAILOA © OLCPALHAMH
HOBOPOTA U H3IMEHEHHMS BblUICT, YO ()6yCJ!()BJ]CHO HC()G)\’U}[HMO\‘TI»IU
BbiBOJA rpefidepa B 30Hy, rUC 0N HPH IMOPU30HTANBHOM [CPEIMEHICHHT he
3aCHCT KOHCTPYKIUY (Majctpoiiku) o0padathiBaeMoro TPalcitoprinoro
cpescTia.

Ciienyer yaHTLIBATE, YTO IIPHMEHHTENLII0 K KOHKPCTHOMY TPAFICIIOpTIIOMY
CPEJICTBY HecoBMeraemas (C TOPH3OHTANBHBIM JIBIDKCHHEM) YaCTh BhICOTHI
rnogabema OyieT paziinuHoM.

3. Kax nokaseiBaloT mccnefosanusi n uabmojenns sa paGortoil kpanos B
YCIOBHSX OKCILIyaTalUd, OHEpalus W3MEHEHHs BBUICTA [PAaKTHYECKH
BCeIJia COBMEIIAETCS ¢ onepauncii nopopora. '

4. HaBonka rpykeHoro rpeidepa B TOuKy BBIPPY3KM MaTcpHana, Kak
NpaBriIo, BBLUTOJIHSICTCS DNCKTPONPHBOLAMH 'OPHU3OHTANBHOTIO
IEpeMELIeHHs I'PY3a, HO B psilie cilyuden HCOOXO/MMO NPEABAPHTENLIT0
HECKONLKO  OomycTHTh Ipeiidep. B orom cuyuac cnyck 1pelidepa
1e)NecoobpasHo  YACTHUHO COBMECTHTb ¢ OUEPAMsMH  TI0BOPOTA U
u3MeHeHWs  BbuleTa.  llpm  obpatHOM  OBHXKEHHH  PaCKpLITOTO
(ormopoxiienHoro) rpeidepa HeoOXOAHMO OCYIIECTBUTEL €0 NOABEM HA 1O
XKe paccTosiHie, Ha KOTopoe Obijl OMYLUeH rpyKeHblid rpefidep.

5. Ilpn meperpyske marepana co CKlaja B aBTOMALUMHbL, X OCOOEHHO, B
Baronbl packpbiTue (onopoxHeHme) rpeiidepa NpoOU3BOAUTCS 10CHE
OKOHuYaHWs HABOAKM Trpeildepa B TOUKY BLIFPY3KH, T.e. OMepaius

(3]

"
)

packpbITusi Tpefipepa B 3TOM ciydae HE MOXKET COBMEIATLCS ¢
OHCPalHiMU MOPH30HTANBHOI'O [ICPEMEIIEHMS.
6. Kaxelii TexHOAOTMYCCKWi BapuaHT paGoTHl KpaHa CO3MACT [PHCYLILYIO
9TOMY BapHaHTy 3aIpy3Ky MICKTPOIIPUBOMAOB, UPUUCM, CTEUEHDL 3aIPy3KH
KQXKJO0TO U3 JIEKTPOIIPUBOIOR OLICHUBACTCS MO YACTOTE BKIIOYEHHH, [15,
W 3HAYEHURO TIORTOPIHO-KPATKOBPEMEHHOIO (TPCIOILEro) Toka W jum
Pa3MTHLIX BAPHAHTOB U3MEHAETCS B BECbMa IWMPOKUX TIpe/ieiiax
B cBasu ¢ 9muM  1enecoo0pasHo paccunTaTh UHKIAOIPAMMBl JJISL psijd
TCXHOJIOTHUECKUX BAPHAHTOR, a PACHCT MONIHOCTH H BRIOGP MIEKTPOj BT aTCICH
DPOM3BOMUTL MCXOsSl M3 HAUOONLLUMX 3HAUSHWH //B,, IOJIYYeHHBLIX U3
IIRKJIOTPaMM.

lpumepiplil BUJL NHKAGIPAMMLI, COOTBCTCTBYIOHICH TCXHOIOIMYCCKOMY
Bapuan Ly "cyno-ckiua)”, oKasdai puc. .

2.3. llpeasapureibhbiil BLIOOD ABHIATE IR

Pacuer upu rpefideproil nebenke BeseTesl TONBKO L 3aMBIKAIONICTO
JIBHTATE]ist, T.K. OMNbLIT LIOKA3bIBAET, 9TO €70 Harpyska u ero /15 OoJibLIe, Y4eM Y
[TOJRePAKUBAIOLIEr0. J[BUTaTeNb JUisl HOANCPKABAIONICH JCOC/ KM BRIOHpaRTCS
TAKMM JKe Kak I 3aMblkatolieil u paboraer ¢ Hekoropoil neyorpyskoii. Kak
BUJIHO K3 [UKIOTPAMMDI, Y 3aMBIKAIOILErO JIBAIATENS B OTIIMUHC OT JIBUIATEI s
ontHoOapabanHoi NebejIkN B IMKJIC BMECTO 4eTblpex - IHCCTh Orepannil, a
MMEHHO, 3a4eprbIBaHHE Ipy3a, KOTOPOH NPHCBOHM HHJICKC 5, W OTKPbITHE
rpefidepa, KOTOPOH IPUCBOUM MHUEKC 6.

Bpems uumiia v OTHOCHTENbHAS  UPOJOIDKHTENLHOCTb  BKIKOUYEHHS
SMEKTPOBUTATENS 3aMBIKAOLLEeH eGej(KH ONPeeHsiorcst U3 UHKIOTPAMMbL.

Eciin oTHOCHTEIBHAS MPOJOKUTC/ILHOCTD BKITOUCHUS DJICKTPOJBUIaTCI LS
3AMbIKAIONIEH JICOCHKM 3alaHa 1 HET HeoOXOIMMOCTH CTPOUTh LHKIOIPaMMY,
TO TIPOLOIDKUTENLHOCTE MK PACCUHUTHIBACTCH COTTACHO NYHKTY 1.2,

Ilpyn  stom upubmmkennas BemMuuHa BpeMenH paboOTHl  JBUIaTelNs
3aMbiKatolned Jebe ki B TeueHne OHOT'0 IIHKIIA ONpeaensieTcs 110 BhlpaskeHHI)
(nc.)

1

H

R )
oy v, v, (36)
YOeMBIINCL, YTO JJIMTCILHOCTE [MKJIAa He mpesbinaer 600 cekyHn,

onpenenseM NpudIHKEHH0e 3HaUCHAEe MOLLHOCTH JiBUTaTens (B kBT.):

: G, v 3 )
Po=11s 07, (37)
2-102-n,
TJIC 2 — YHCHO MEKTPOABUIATEIICH IPY30BOH NebenKH;
Ll — xoabdumpent,  yuuThBAIOUWIMIA  HEpPABIOMEPHOCTH  3arpy3KH

NBUTATENEH.



Ecmu  or”HocuTenpHass  MPOJIOJBKHTENBLHOCT,  BKIIOHCHHS  ABUIraTes
sambikaoweit nebenxu (//B,,,) He COOTBETCTBYET CTaHIAPTHOMY 3HAUEHUIO, TO

TIONYUYCHHYIO BEJMUMHY MOIHOCTA HeoOX0JIUMO TIPHBECTM K Omukadiemy

CTaHIAapTHOMY 3HA4YeHUIo TIB,, , 110 BopmyIe:
.

(1B
1) = ]) . M . ‘;8
[ 68)

om

om

3arem onpe/ICTsCTCs  HCoDXO/MMash vacrora Bpalleids ABHIrarens 1o
’ -1
BBLIPAKEHHIO (B 00-MUH )

9,55V, i
n= oo T (39)
R, '
Ito » n wu [IB BLIOMpAETCS M3  KaTajol'a JJeKTPOIBUTaTCIb

paca em

MOILHOCTHIO PapHOi Uy OKaiwel 6obiueii, uem P

pacy.”
ECJII/I IlepCJlaT()‘]HOe YUCJIIO HE 3aAaHO, TO JIBUTATC]IbL Bbl()upae'l‘c% TOMKO
o P, u B

peaey om
2.4.1TpoBepka HIeKTPOXBHTATEIS HA TEPEIPY30HHYI0 CNOCOOHOCTH

Hponepxa 1a neperpy304Hyro crocodHOCTh MPOU3BOJATCT B COOTBCTCTBHH
C YCJIOBUEM!
M <(0.8M

[ERUONS

(10)

onpr.

rie M, — OIPOKHIBIBAIOLIMA (kputuucckuil)  Moment  Buibpannoro
ylexrpoasuraresns, Hu.;
0.8 - kosdduunenr, YUUTHIBAKOTIMHA BO3MOXKHOC CHKEIHC
HaTpKeHus nuTaoiiceh ceru na 10%;
M, e — MakCUMaIbHOC 3HAYEHWEC MOMEHTA COLPCTUBIEHUSA 14 Bajy

anexTpoasurarels, Hm.

MakcumMasibiioe  3HadeHWe  MOMCHTa  CONPOTHBIEHHA  Ha  Baly
3aMBIKAIOLIEr0 HICKIPOABUraTels OyieT uMeTh MeCTO IO OKOHYARMK Npolecca
3a4epiblBaHusl, TdK KaK K DTOMY BpeMEHH BCSl HAlPy3Ka OT MAaccChi TPYXKCHOIO
rpeitdepa BOCHPHHUMACTCS TOJIBKO 3aMbIKAIONICH NeDCAKON U, KpoMe TOTOo, K
YKa3aHHOH CTaTUYCCKOM Harpyske jolapisercs jmnaMuueckas Harpyska,
00ycioBiIcHHAs YIPYTOCTLIO KaHaTOB.

[Ipn aTom

.G, -R,
Ma,wul;z,:'I\o‘“—;_"—q"qgloa (41)
i,
rjie K{, — CpeiiHee 3Ha4eHue KOf)d)(l)HIII/IeI{To‘a JHHAMKHYHOCTH, KOTOpOE

NIPUHUMAETCS: V1S IU1aBy4Yux KpaHos K, =13, s nopranbHbix K, =15.

Ecnn obuice nepenaroyHoe yucio MexaHu3ma NOABEMA HE 3a[aHo, TO ero
OnpeesisioT Mo BulpaeHuo (7).

e
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2.5. Onpejiesienne MOMEHTOB Ha By 3JICKTPOABHIATC/IH NPH
CTaTHYecKoii narpyske

Ornpesienieciie MOMEHTOB Ha Bajly Npu logbeme (M,) ¥ onyckauuu (M)
IPYKCHOIO I'peidepa 0OCYyECTBILEICs ¢ YYETOM TOTO, YTO PACHETHAS HAIPY3Ka
JUISL KQKJI0TO BJIEKTPOUPHBOAA (3aMBIKAIOIIEH W HOJUIepKUBAIOIICH s1ebenoK)

G
CO3/laeTcs TPY30M 7 Ilpn srom 3Hauennss M, U M, ONPEAENSIOTCH M3

BBIpaKCHUH (B HM.):

G, R,
M, = 98102200 (42)
2-i-n, k
G, R, )
M, 9810 —’-“7" Yoy, (43)
Fay

rie 1, — KI1J| ncOesiku 1pu orryckaniu rpyxenoro rpeiidepa, KoTopuiii
OIIPEJICNISCTCS B COOTBETCTBUU € BLIpaxkenueM (9).

IMoxgbeM U onyckaHWe pacKpLITOTO rpeilidepa 1pOH3BOUATCH JBHrATENCM
nojyiepKuBaioel JICOC/IKU, a JBUrartenh 3aMmbIKAIOWICH jebeikn BoiOUpaeT
TOJNBKO CAA0MHY 3aMBIKAIOIICTO Kanara i "Bbrrpanunact” ero u paboraer
UPAKTHYECKHM BXoJoctylo. lloatoMy wmoMceutbl Ha  Bajly  3aMbLIKAIOWICTO
JNEKTpoABATATENs M, TIpU TOJBLCMC PACKPBLITOro rpeidepa v M, - 1pu
OLLYCKAHWU ero TPUHHMAIOTCS, PABHLIMU HYJIHO.

3auepublBanne MPOU3ZBOTITCS TOMLKO JABUIATCICM 3aMbIKAIONICH nedeiku,
[OYTOMY  CpejuIce  3HA4YeHMe MOMeHTa Ha  Bajy IJICKTPOJBHrateld Tipu
3aUCPNbIBAHMY M.  [PUHAMACTCS  PaBHLIM  MOMEHTY NpPH  TOJLEMC
[TOMUHAIBHOIO IPy3d, T.€. M, =M,

Otkpeite rpeiidepa NPOU3BOJUTCH TAKKe JABUIAre/ieM 3aMbIKaKoiieil
Ae0CHKY, KOTOpPbIA  BKIOUAETCs B CIOPOIY CHYCKA M BBITPABJIMBAeT
3aMbIKAIONIME KanaT. Tak xak Harpyzxka npu 310M HE3HAUATEIhHA, TO MOMEHT
Ha BAJTY JIBUTATCIS IPU PACKPLITHH M, MOKIO IIPUHSATL PABHBIM HYIO.

2.6. OnpejieieHHe HAYAIBLHOI'O TYCKOBOT0 MOMEHTA

Havanenpiit myckoBol MOMEHT jloipken ObiTh TakuM, 4To0bI 00€CTeunTh
pasrol NPHBOLA 33 MHHUMaJIbHO BO3MOXHOE Bpems B nauGosiee "mspicenom”
peXuMe, T.C. NPU MAKCUMalbHOM MOMEHTE HA Baly DIEKTPOIBUIATEIs.
Hecmorps wa To, 4TO Ilepexold OT ONEPALMH 3a4epIIbLIBAHMN K TOALEMY
rpyXeHoro rpefidepa 1pOU3BOANTCS, KaK NPABUIIO, 03 OCTAHORKH, 3HAYEHHE
HAYaTbHOrO MYCKOBOIO MOMEHTA OIIpejleNisercs Ul OTCpalld  [0JbeMa
rpyxenHoro rpefigepa. O6bACHACTCS ITO TeM, 4TO BbUIYCKaeMbie rpelpepHbie
KpaHbl YHUDUIMPOBAHEl U MOTYT paboTaTh Kax ¢ rpeiidepom, Tak ¥ ¢ KPIOKOM.
B mocnenneM ciayvae 3aMbIKAIOIMH 3IEKTPOLBUTATENb JODKEH 06eCTeUnBaTh



no/’bEM rpy3a, HE IPERBITIAIOLICTO [HONOBHHEL HOMUAHATBHOH
I'Py30TO/IbEMHOCTH KpaHa I TpeHpepHOTo perkuma.
n()f)TOMy HayallbHbIN IIyCKOBOi/i MOMEHT JABHTATCAsE OUPEACTHETCS B
COOTBETCTBHY € NYHKTOM 1.5., 32 MCKIDOYEHHEM TOI'O, YTO CyMMapHbId MOMEHT
HHCPUHAH HaxoMTCs 110 BLIPAXKCHUIO!
2
gy =(1+512)-(J, —+-J‘;)+12LA[R—_HJ 10", (44)

1

2.7. TocTpoeHue YCKOBOH XHAIPAMMbI H OlIpefe/icHHEe YCTAHOBHBIIHXCS
cKoOpocTeli ABHKeHHA

Tlyckosas jMarpamma CTPOMTCS B COOTBCICIBHE ¢ MyHKToM 1.6, nus
POKUMA 1IO/I6CMA PYIKEHOLO 1peiidepa (M, = M,).

llo monyucuupiM paboOuUM X4paKrepUCTHKAM M BCIMUMHAM MOMCHTOB,
paccuMTaHHbIM B NYHKTEe 2.5, 78 BceX OUEepauyi  OlpCUeHsSOTCs
YCTaHOBUBIIACCS MaCTOThl BPAlleHUs eKTPOJIBATATENS #, = h,, UPHYEM, 1ipH
nojgbeMe W CIYCKE PAacKphiToro rpeiidepa ¥ TpH  packpeirun 1peidepa
YCTAHOBUBLUMCCS HACTOTHI BPANICHMs TIPHHUMAIOTCSH PABHLIMH  CHIXPOHHOM
yacToTe BpaicHust aBuratens. CiejyeT uMeTh B BUJY TAKKE, 4TO CHYCK
rpyKeHoro rpefidepa NPoUIBOAMTCS NMPH PabOTC HIEKTPOJIBHIATENL B PLKUME
TOPMOXKCHIHS ¢ oTAaded HHeprun B ceth. 110 1oiyHeHnbiM BEJIMUMHAM 1, +ng
BBIUUCIIAIOTCS (PAKTHUCCKIC 3HAYEHUS YCTAIIOBUBIIMXCS CKOPOCTEH JIIBMIKCHUS
1o hopmye (19).

2.8. Oupejeienye TOKOB, HOTPeDIIsieMbIX JBHI'ATCACM HPH CTATHUCCKOM
Harpyske

Jlns oroif neaw CTpouTes xapaktepuctuka /,, = f(M) B cooTBeTCTBMY ¢
iyskrom 1.7. Ilo 9TOH XapaKTCpHUCTHKEC M pacCUMTaHHBIM B TyHKTC 2.5
3HAYEHUAM MOMEHTOB IS BCCX Olepandil onpeiensrorcs BeJUYHHBI TOKOB
craropa (I, +1,), IPUYEM LIPH LIOABEME U CIIyCKe PacKpsiToro rpefidiepa u npu
OTKpPBITHH rpeiidyepa TOK cTaTopa LpUIlMMae st PaBHbIM TOKY XOIOCTOrO X014,

2.9. Onpesgenenne QIMTeIbHOCTH NYCKA

JUTeibHOCTh 11ycKa ITIPH 110ibeMe I'PYXKEHOTOo Tpeiidiepa IpUHUMAETCs
paBHOM HYIO, TaK KAaK MEpexod OT ONepauMy 3a4eplibiBanMs K NOAbEeMY
IPY>KeHOro rpeiidepa npons3roMTes O6e3 NpeaBapuTe/ibHOR OCTAHOBKH.

JnuTenbHOCTh pasroHa Npy OlyCKaHuu IPYXeHOoro Ipefidepa Haxoaurcs
W3 BBIpAXCHUS (B C.):

27

- M3 11+ 1,22)(?5 ) 05
uHaw2 H
wwwr =M+ M, —HAYaNnbHbIA M30bITOYHBIA MOMCHT 0PH  OllyCKallly
rpyxenoro rpefiepa, Hm.;
~ COOTBCTCTBEHHO MOMEHTEI WHCPLUH POTOPA ABHIaTE)s
U My(THI, KTM7;
M, —4acToOTa BPALIEHMs ICKTPOUBUIATEIs TIPH ONMYCKAHWK
rpyxeHoro rpeiigepa, o6.mmir '
M, —Macca HOMHHAILHOIO TPYy3a, NPUXO/ISIIAdcd Ha OUMH
2 JNIBHTATCIID, T.;
V, —IJMHelHas CKOPOCTL ONYCKaHWs IPyXKelnoro rpeidepa,
M~c";
17, —KILL nebejikn ripi onyckanuu rpyxesoro 1rpeiidepa;
112~ koaduimenT,  yunTbIBAOIMME  MOMCHT — HHEPIHY
Oapabaita  um  pCAYKTOPd,  MEHLUICE  3HAMCHHE
xo3(duuyeHTa UPUHUMACTCS JUIS KPaHOB MCRLIICH
rpy3onojiseMiocty (3-5 1),
3 —3nayeHue «lmy TIpH KPATIHOCTH HYCKOBOI'O MOMELTd
paBHOM 3.

Kax oTMeuanoch panee, HOJBEM M OMYCKAHME IYCTOTO  PRcKpPBITOro
rpeiibepa TPOM3BOAMTCA  HOANCPKUBAIONMM  DJICKTPOABATATENCM, 2
3aMBIKAIOIKA  paboTaeT NpakTHYCCKH BXONOCTYIO. lonroMy jutnTessHOCTh
fycka TIp¥ TOAbEME W OIyCKallMKH MYCTOro OTKPBITOrO rpeiiepa MoxLO
onpelenuTs 1o Gopmyne (8 ¢.):

300 (L= 12)S, +

P S . y
Tl T 955 : (46)

w3 A
— HAYAILHBI U3OBITOUHBIH MOMEHT IIPH TIOTHEME H
OLLYCKAHHU 1YCTOIO PAcKpLITOro rpekidepa, Hm.;
ny=n, R, — YACTOTA  BPALICHUS  DJIEKTPOJIBHTATENs  LpPH
O/lbeMe M ONYCKAHHM MYCTOI'O  PACKPBITOrO
rpeiidiepa, paBHas NPUOIN3ITEIBIO CHHXPOHHOM
4aCTOTe BPALEHNS, 06-MUH .

[lpu  3avepnuiBaHMM  MOMCHT HA  Bajly  SJEKTPOABHIaTCis B
YCTAHOBUBUICMCS  PEXHUME TIPHHUMAETCS PABHLIM MOMCHTY HPU  110/[beME
rpyxenoro rpeiidepa. OnHako, HaiMuue HOJMCHAcTa W ClAOUHLI KAaHATOB
NPUBOAUT K TOMY, HTO Pa3rOH IPHBOJA B 9TOM PEKUME HPOM3BOANTCA TNMPH
MOMEHTe, MeHbIeM, 4YeéM B ycraHoBuBuieMcs pexume. Kak noxasauu
MHOIOYUCJIEHHBIE  MCCNENIOBAHUS, JUIHTCILHOCTB  HYCKa IIPUBOJIA  TIpH
3a9epnbIBAHMN OOBIYHO pPaBHa JUIMTENILHOCTH Pa3roHa Ha [epBoi peoCTaTHOM
XapaKTepuCTHKE NpH  I104beMe rpyxeHoro rpeiidepa. CrenosaTensHo,
JUIMTEbHOCTL PA3IOHA MPHBOAA TPU 3a4eprbIBAIMM MOXHO OUDEIENHTh 10
BBIPAXKEHUIO (B C.):

m, -V 10°

(45)

&1y

rue M

Jos J

u

e M, =M, =M,



2
3 (0021200, +0 00 m,r) 10
Lyg = o | S e 19,55 , ) 47
M L 9,55 2-nf -m
rue M, =M, —M, — BadanbHblil M30LITOYHBIA MOMEHT NIpH DOJbEMe
rpyxenoro rpeiidepa, Hm.;

n!  ~ YCTaHOBUBUIAACH JacToTa BpanicHus
JMEKTPOJIBUFATENss  Ha  MEpBOH  pcocTarHoi
XapaKTCpUCTHKE TIpH NofbeMe IpyKenoro rpeidepa,

-1
00-MuH "
o ) -1
o AR, THMHEHHAA CKOPOCTH, COOTBETCTBYIONAR n,mec.
"0.55.

OO6BIURO MEPEX0/L O OILYCKaHUs I'PYKenoro rpeidepa K ero packpbiTHIO
npoussourcs  0e3  TIpeaBapUTENLIToi  ocTaHosku. llonromMy juidrelibHOCTH
pa3roHa 1IPU pACKPHITUM LIPUHUMAELTCS PABHOR ITymO.

2.10. Onpejpesenne hakradeckoi 0TROCHTEILHOR
HIPOAOJKHTENLHOCTH BKAIOYCHUS

Jlns Beex  Oncpatni Ompesessorcs JUMTENLIOCTH paldoThl IPUBOJA C
YCTAHOBHBHICHCS CKOPOCTBIO.

JInst oliepaumii HOLBEMaA | OHYCKaMs IPykKeHoro u irycroro rpeddepa srto
BpeMst OUpCeascTes 110 Buipakenuio (25). llpu yrom cicilyer umets B BHIY,
UTO JUIUTCIHHOC T PA3TOHA TPY MOXBCMC TPYIKEHOIO Ipeidepa u JUMTCILIOCTD
TOPMOXCCHHS [IPH ONYCKAHUM €ro pasHbl HYIHO. JAHTEILHOCTL TOPMOKCHIAS
LpH 1IOJIBEME TPYKEHOIO peidepa OPUCHTHPOBOYHO NPHIAMACTCS PUBHOU
JUIATENBHOCTY Pa3roHa 11pH OlLYCKaHWU Cero, T.e. f, =/, d JUIMTCILIIOCT)
TOPMOKEHUs: NP [IOJTbEME M OIYCKAHKW pPacKpbitoro (Iycroro) rpedepa
MPUHHMAETCA PABHOK JUIMTENBHOCTU PA3rOHa COOTBETCTBCHHO NPH OMYCKAHMH
W opbeMe pAacKphiToro rpeidepa, T.e. f =1, f,,=1,. Hus onepanui
3aueplbIBAHIS N PAcKpLITHS Tpeiiepa JUIATENHHOCTL pabothi LPUBOAA ¢
YCTAHOBHBIICHCS CKOPOCTHIO HAXOANTCS HO Popmyne (B C.):

Iy, = ,]ML et e R (48)

3
Voo 2

Hpuuem, 1IpY BHIOJHEHHUH OHEPALIMH 3aUeplBIBAUA UK TCILHOCTH
TOPMOXKEHHUS paBHA HYJIIO, a [IPH ONCPalUU PACKPbITHs — JUIHTCILIOCTD
pasroHa pasHa Hymo. JNMUTeILHOCTE TOPMOXKCHHS IPH PACKPbITHH Ipeiidepa
OYEHb MAJIA ¥ LIOXTOMY €€ MOXKHO HIPUHSITL PaBHoil HymO. 3arem ONpe/eHsiercs
(paxTHUYECKAss OTHOCUTENIBHAS MPOLOIKUTENBHOCTE BKIIIOUEHUS:

1B, = _Zf’,.t,%‘!':/j. i, , (49)

».

Jlmrrensocts wukna (T) GepeTes U3 nUKIOrpaMmpl Ml nyskra 2.2,
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2.11. lIpoBepka npeaBapHTEbHO BEIOPAHHOTO 3IEKTPO/ABUIATENS 110
HAI'pCBY

[MpeapapnienbHO ONpEACTIeTcs BEANUMHA HOBTOPHO-KPATKOBPEMEHHOTO
TOKA 33 LMKJI 1TO BbIpaXeHnio (B A.):

T e — —
/] = (1;;/\‘)-'(,”2 1’1,11'*'lu4 +’»!i)+(1;:w[w)”.([7] +[73+‘/.’1)+2]; .ll (g())
) 0.75:(c,, +1,5 +1,, +1 .

>

us Hlpy il +/y‘3)+ X,
L s Lo = CPEIUIEE KBANPATUYHOE 3HAUCHHUC TOKA COOTBCTCTBEHHO NPH 11YCKE
N TOPMOXKEHHUH, A;

Tok 11pn TOPMOXKENUH YUHTBIBACTCS, €CIH CXCMOMA L1PE/LyCMOTPENO
MEKTPUUECKOC TOITOPMAKABARUE TIEpeNl HATOXKEITHEM MCXaHUUECKOTO
TOPMO3a.

3HaueHue CPeJIHEro KRAAPATUUHOIO TOKA I[PH TOPMOXKEITHH IPHITHMAETCS]
paBHbIM [, KOTOPLIH paccunThiBaeTcs o dopmyiie (27).

Llosyuennasg  BenmMuuna MOBTOPHO-KPATKOBPEMEHHOIO TOKA 332 LHKI
COOTBETCTBYCT (PAKTHUECKOH OTHOCUTENILHON HPOJIOIDKMTEILHOCTH BKIIOYEHNS
(IIB{,, ) Jng roro, 4ToObl cpaBHHTL CTO ¢ HOMHHANLILIM TOKOM, HCOBXOTHMMO
IIOBTOPHO-KPATKOBPEMEHHBIH TOK LIPUBECTH K CTAWIEPTIOMY 3HAYEHHIO [1B,
1o dopmyie (29).

IlpoBepka  ABMraTcis 10 HAIpeBY OPOM3BOJMTCA  HAa  OCHOBAHUM
HEepaBeHCTBa:
<1,

/ :[ <1,

rae [, I, = COOTBETCTBCHIO, HOMUIAIBLUDIH TOK CTATOPA TIPCABAPITEILHO
BLIOPAHHOrO ABMIATES U OJKAALLErO MEHBIHICIO TIO KATANOTY
nBurares upy 1B, .

Ecim sto HEPABEHCTBO HE BLITONHACTCA, TO HC)()GX(),ZIMM() BHOBb Bbl6pa’l‘h
JIBUTATEIIL ¥ NPOM3BECTU PACYET, HAUMHAS ¢ IYHKTd 2.4.



3. OUPEJEJEHUE MOHIHOCTH U BLILOP
WIEKTPOJIBUTATEJIEN MEXAHU3MOB HEPEJIBUKEHMUS
HOPTAJILHOI'O KPAHA

3.1. Uexonnbie nanubie

G Bec kpana Oes rpysa, T

V= CKOPOCTD CPCABHKCHUS, M-¢ '

L PAcHCTHASL JUIMITA AYTH, M. (JUi TOPTATBLIILIX KPAHOB PeHHBLIX NOPTOB
MOIKHO TpHnsiTh L =50:70 m.);

S noABCTpenHas oAb Kpana, M°;

KOO et cnaomuocti, pagabiii 0,8;

=

-2
---- MAKCHMAITBHOC JIABACHHE BeTpa, passoe 150 Haa™;

=

PAIHYC KATKOB, CM.}

Lo PAMYC AN KATKOR, CM.,
= xodppuHent  Tpenns i UGB HOARIMTHHKOR  CKOILIKEH NS
0,08=0,15; st nojpumuHuKoB Kadenns  0.01+0,05);

Km([)(]mmwn'l' TPCHMS KAYCHMSE JUIs KaTKOB (}/ —-().()5('1/);

~

K()')(})(])I'”Uﬂ.‘lll‘, }“lH’I‘I)IBII[OI][HH yBCAUUCHHEe CONPOTRBICHUS NBUIKCHHIO
M3-33 BOSMOHOPIO HIepekocd nopraa (U1 TTOJIHUHHKOB  CKOJILXKCITMS

+3);

>

1,52, Jutst TOJUITHITITAKOB KaucHus - 2,5
7 - KL Mexannsma nepejisumkens.

3.2, OupeaciicHue CotporuBICHHs ABHKCHUIO

Cuna, KoTopasi JOJKHA ObITh NPHJIOKCHA K KPAHY JUts NCPEMEIICHHS Cl'o
PV OTCYTCTRIN BeTpa, onpeensercs o gopmyac (8 11.):

F *71\7(1 (,u'r,, i/ )-9810 (51)
R,
COHpOTHRIICHUC IBHKCHHIO OT BCTPOBOH Ha1py 3Ky pasno (3 H.):
R R (52)
TonHoe conporuBieHnEe JIBUKCHHIO
Fellir,

3.3. [Ipeasapureannbiii BLIGOP diiexTpoasuraTe/s

Mouinoctb, TpedyeMast JUlsh  LHEPCABIDKEHM KpaHa, OUPCACIBeTCs 110
(popmyne (8 kBT.):

P, 53

" 1000y (53)

Jwuratenn  mepeaBuiKeHHs nopraia  paboraer B KParoKBpemeH!oM

pexume. lpu kparkospeMeHHol paboTe JUMTEALROCTLIO He Oostee 10 MuHy' T 110

31

JaHHRIM 3aBOJMla  «JluHAMO» KpaHOBBIE JBUIATENHM, IIPENA3HAUCHHBIE JUIS
paboTel B IOBTOPHO-KPATKOBPCMCHHOM PEXAMC TIpU /1B =025, MOryT OblTh
NMeperpyKeHbt 10 BeTHUNHbI MOMeNTd paBHOro 0,6

onp "
C 3ro#i ueJipro onpeneCnsaeTCsd JJIMTCIBHOCTD paGOTBI ABUIaTCis

, L
P v

1 YOOKAAIOTCSA, YTO 7, €600 CCKYHL.

Tax Kak Ha MexaHuiIMe TIePeABHXCHUS Noprajla ycTalapinsaior 2 wiv 4
NCKTPOUBKTATENS, TO LPUMEpPHAash MONHOCTL OJHOTO W3 HMX fpu [il3=0725
HAXOAHTCS 110 BBIPAKEHNIO!

P,
(Y 5
YK, 067 o4
e K M, —KPAaTHOCTb OUPOKMIBLIBAIONIETO (MAKCHMAABHOIO) MOMEeHTa
# N R r
M, JIBUTATCIISl MOLHOCTBLIO OMsKaitiuell Memnlitie, yes *

Z  —HHCIIO DICKTPOJIBHIATCICH, YOTAIABAMBACMbBIX 110 MEXITTM3ME
NEePEABHIKCHISE HOPTaAla (OPUEHTHPOBOUHO MOKHO HPUHS D
Z=2,ccmm PL<20xkBru Z =4 ecam P, > 20kBr.)

o xaraiory BLOHPAIOT ABUrATEL MOLIHOCTBLIO PABHON MK OIvsKaiiiicit
Oostbtelt P,,. 3aTeM ONPCACIBUOT CTATUYCCKHH MOMEHT COTIPOTHBACLIMS s
ek rpoasiratens (B 1m.):

‘])
M, =9556 "7 55
tiy oL ’ (53)

FAC n,s — HOMMHAUbLHA HacTOTa BPALICHUS J(BHTATCNS npn 1B =025, ()G,Ml/lHrl.

3.4. Onpenenenne JIUTEILHOCTH PA3IoOHa

3an@ar0TCsl  HAYALLHRIM  IYCKOBBIM  MOMENTOM,  DaBibIM 0.88
MPEABAPHTENLHO BhIOPAHHGI 0 ek Tpo, isularens (r Hu):

i

M, =08 K, 9556 - (50)

Ed
1,

TAC P, — HOMUMHAILHEY MOWHOCTH TPEBAPHTENLI0 HAMEYCHITOr0 ABUIATCS
npu /1B =0,25, kBr;
K, —KpaTHOCTb €10 OUPOKUALIBAOLLErO (MAKCHMANIBHOI'0 ) MOMEHTA.
Oupeaensior HaA4aIbHOEe M KOHEYHOE 3HAYEHUs W3OBITOYHOr0 MOMCHTA
M =M, -M_;

.y wn c

M =M, -M_,

w.ron nep. ©

rne M,, =LIM_ — MOMEHT IEPEeKIIOUEHUS.

nep.

HumtenbHocTs pasroua onpenessietcs mo Gopmyne (B ¢.):




1>
he)

S J s mov’ 100 ] M
L= ,.] . L \’( L +_/.w )”1»2 + &)55_'1_‘,), - ! In e (37)
M -M 9.55 Zonmsm | M

wnia oo

/

rae J,.J, — COOTBCTCTBCHHO MOMENThI HHEPLMKM POTOPA ABUIATECIS H MY(PTBI,
KI-M7:
L5 KOOPUIMCHT, YUHTLIBAIOWMHA TPHBEJACHHDBIC K BAJly UBHIATCIS
MOMEHTBE MHePIHH JIPYTUX BPALIAIOLUXCs HacTed MeXanusma.
[Tpi HTOM JUIMTEABHOCTL Pasrona JobKHa OBITL Tako, qro0bl, ¢ ONHOH
CTOPOILL, HPH  pasiode He HPCBBLICUTL 3HAUCHHUSL JOIYCTHMOTO  CpeiHero
YCKOPEHHS, & € JAPYIOH CTOPOHBL, HE YMEHbLIIMTh IIPOH3BOJMTEIBHOCTL Kpaira,
T.C. JOIKHO cODINONATLCS YCTOBHE:
v v

S R —

- P s
0.5 a a

don Ao
rne «,, - JOMYCTHMOE CPEAHEe YCKOPEHHE MCXAITM3Ma HCPCABHIKCH U 13
NPUIIOKCHIS 3, Mo¢

Fesm ne  BulIOMHgeres 1paBas  uYacTh HCPABCHCTBA, 1O YBCHMUEHHC
JUIMTEIbHOCTH  PA3IOHA  LPOM3BOAKTCS  3a CYeT  YMelLHICHHS  HavyalbHolo
M3OLITOUIOIO MOMENTA. e 1He BRINONISICTCS JICBast MucTh MEpaBeHCerBa, 10
cheyet sbiOpATL ABHIATEN L DOABLLICTIO 1adAPHTE H HOBTOPHTL PacyeT, Haduias
¢ HyHKTa 3.3,

3.5. Oupesenenne TOKOB HPH CTAaTHICCKOR 1 JIHHAMRMECKOH HATPY3KaX

Tak Ke xak u Juist JiBuravedst MexadusMa mojanema (11.1.7.), crposit jus
TMPCABAPUTCIEHO BLIOPAITHOTO JIBUraTes Xapakrepuctuky [, = f(M). o »roii
3ABHCHMOCTH JUISL CTatiueckoro {(M,), nadainnoro nyckosoro (M, ) MoMenTon
M MOMCHTA [ICPCKIIOUSHUS! (M,“,/,)) BFAXOUST 3HAYEHUC TOKOB cTatopa [ , /
/

AT

wep.

3.6. OupeaciieHue JUVIHTEILHOCTH PaboThl € YCTANOBHBLICHC 1ACTOTO#
BpALCHHs

> (58)
Beuumty 7/, MPUHUMAIOT PABHOM f, .
3.7. Onpepeiiedne KPATKOBPEMEHHOIO TOKA 32 BpeMsi padoThbl
(), 00,)
L= e o S (59)

0.75-(1, +4,) 11

P

953
(98

rae I =K, -1, koobduuuenr K, onpejpensercs JHOO N0 KpUBLIM (puc.6),

nyex

m6o no dopmyie (27).
3.8. IlpoBepka npeaBapnTe/ibH0 BLIOPAHHOIO ABHTATES

[Tpu 3TOM JIOIKHO OLITL YIOBJIETBOPEHO HEPABEHCTBO
Ly 06K, <1 <1,-06-K,,

rue 7, [(,',, — HOMHH&JIbHBI TOK M KPAaTHOCTL OMPOKHbIBAIONICTO MOMCIHTa
mpurartend Onwkaiiiel MenbIIeH MONHOCTH, YeM BHIOPAHHbIN.

Ecau 10 JUMTCABHOCTY PA3rORa LHPE/IBAPHTENBLHO HAMEUCHHBIH JBHIATCID
He MO/AXOAUT (eM. 1. 3.4) ¥ TIpHInock BLIOpaTs, aAsuratesh Goapwero rabapura,
TO JIeBas 9acTh HCPABEHCIBA MOKeT OLITh HC yROBICTBOpeHa. B vrom cnywac
11co6X0/IMMO  yKa3aTh, UTO MOIHOCTL BLIOPAHHOIO JIBATATEIt 110 HAalPeBY
3aBLINICHA Ul 00CCIIeYEHHS IMHAMHYECKON CTIOCOBHOCTH.



4. OHPEJAEJIEHME MOIHOCTHU U BLIBOP YJIEKTPOJABUT ATEJS
ISt MEXAHN3MA NEPEABUKEHUS (TEJEXKA UJIH MOCT),
PABOTAIOIIEINO B HOBTOPHO-KPATKOBPEMEHHOM PEKUME

0

"

I,

1

my o= ety

n, =g bm,

o=

-~

¢

~

7

i

>

4.1. Uexopubie pannpie

MACCO TYCTOrO FPY303aXBaTHOYO yCTPOHCTBa, 1)
MUCCi 1Py 3a (BRIOMAsH PPY303aXBATHOC YCTPOHCTRO), T;
MACCA TCIICKKHY CO BCCMM MEXAHH3MaMM, HAXOAAIUMHCI Ha Heil,
13

~MACCd MOCTA CO BCEMH HAXOHIMUMHCA Ha HEM MeXaln3MaMu,
BIJNOUAS TENCKKY, T.;

- Macea  TesiekiH ¢ tpysom, T. o (aHamormuno s Mocta
my = mebm, ),
Macca TCACKKH npu pabdbore Oes rpysa, T (anaornuno juis
MOCra m, =m,+m, ),
CpeJNAst JUTHHA TTYTH TENCKKH (MoCTa), M.;
CKOPOCTB TCACKKH (MOCTA) ¢ TPY30M, M-¢
CKOPOCTh TENOKKN (MocTa) Ges rpysa, M-¢ '

- HoJIBeTpeitas rona MCXAH3Md TOPUBOHTAIILHOIO

NCPCABUACHHS, M ;

- korpUIHCHT CrTomnocTH, paBubii 0,8;

< JlaBJICHUC BeTpa, pasHoe 15011,
PAJILYC KaTKoB, CM.;

~koadunuent Tpenns nand (pu NOAWMIHUKAX CKONBLIKCHUS
0,08-0,15, nipu nojmunaukax xadenns 0,01-0,03);

- KITJ] Mexanu3Ma NepeaBuKCHES TENEKKH;

~pajyc uand Karkop, cM. (CCHM s, HC 33@H0, €0 MOXKHO
NPUHATL paBubivM (1/6-1/7)-r,);

— koapdunpent tperus Kauenus (0,05 em.);

= KOOPOUIHCHT,  YyIUTHIBAOIME  YBCAMYEHHE  CONPOTUBICHHS
JBHKCHUIO B PesyJibTaTe BOZMOKHOIO NCPEKOCA MOCTA  WIIH
TENEHKH,  JUIst TCHOKKH  HPKH  TIPUMCHCHHM  DOJUIUITHUKOB
CKONMLKEHUs K =1.25 n juisg MocTa K, =1,5, a Jins MOJUIUUINIMKOB

KaucHHsl K, =25 1 K, =36,

4.2. Onpene/ienne TPOAOIKHTENLHOCTH IHKIIA,

,U,Hﬂ TCHEKKH M MOCTA NPOJAOJTUKHTEABHOCTL HHKIIA 1 YUCIHO MUKJI0B B HacC
TAKUE KE, KAK U Y MEeXanHM3Ma 1HoJbeMa MOCTOBOIO Kpana ", CaenoBaTeibHo,
OTH BEIMUYHHLL ONPCHCIIOTCS 110 TYHKTY 1.2,

4.3. OnpenesieHne CONPOTHBJICHHS IBHKEHHIO.

Ilpu pabore MexaHu3ma nepejBHOKCHUSL UAKI COCTOUT U3 JBYX Offepaliiii:
|') nepeasmKenne ¢ rpy3oM; 2) nepejisruxerue 6es rpysa.

Couporusienue IBUXKCHUIO 1IPY HOMHHAILHOM Ipy3e M YCTaHOBHBHICHTS
CKOPOCTH onpejessiercs 1o Buipaxenuo (s H.):

Fye K (e 7)-9810. (60)
-
Couporusienue ABwKeHnio 6e3 rpysa, (5 H.):
F= K" e 4 £)-9810. 61)
-

i

Ipu padore kpama Ha OTKPLITOM  BO3/tyXe HCOOXO/JMMO  YUHTHIBAIL
CONPOTHBIICHHE, BLI3BAHHOE CHILON JlaBjielinst BeTpa na kpau (B H.).

= K S (62)

[ lonnoe COUPOTHBIICHHC ABUKCHUIO LIPH HTOM 6)’/ICT

Bl o 1w I

i

4.4. Ilpeasapurejbubiii BLIOOP ABHIATENN

M()]llllOC'l‘h, 'I'PC(_‘/CM{IH JUISE TICPEMEIMCHUSE TCIICKKH € TTIOJIHBIM I'PY30M (B

v,
10005,

)

(63)

et ornocurennhnan MPOJIOJDKHTCIIBIOCTL  BKJIIOUCHHSL He  3a)lada, ¢
ONPEACTIAIOT O BIPAKCHHIO!

=l (64)
.
]: = JUUTECIBHOCTL po‘JGO'l‘bl AIEKTPOBULrATCII MEXalns3ma
¥ NCPCIABHIKCHHS TCICIKKH (MOCTZ’]) B TCUCHHUE OJHOT'O IIMKIIA,
C.;
{7 - 1NPOUOJDKHTCIBHOCTE HHUK/A, BBIMUCHCHHAAAN (10 IYHKTY ]2,
C.

Paccunrannas MONIHOCTL P 1HPUBOAKTCH K OivKaiitiemy cranjiapTuomy
3Havenuro 1B, :

-
p
1B

om

(65)

Heobxojmmas Hacrora BpallleHUst BUTATENs ONPEUEIACTCH, MCXOMS U3
HPE/IONOKEN U, UTO CKOPOCTH v, OTBEYAeT HOMHHANLHAS YacTOTd BpalicHus
-1
jsgrarenst n, 10 Gopmyac (o6.mun™):

955w, -i
me= TR




o 3HaueHusaM n  , P, W /B, upeIBapuUTENbHO BLIOWPAIOT JBUIATENb U3

m om

KaTajnora, TpPHYCM, s TCICKKH OepeTcs aBurareis Oinpkaduii x P

MOLUHOCTH, a 1Wisi Mocta - Osskaieit 6oabliedl mommocty. Ecnn BeiGpasHbLii
JUIA MOCTa DJIEKTPOJIBUIATCIE UMCET MOIIHOCTB OueHb OJU3KYK K, P, ., TO
CHEJIYCT B3stih JIBHIATCIL CEAYIONCH BeNMUMHEL, T.C. Yepes rabapurT.

Ecan nepcuarounoe unciio HEU3BECTHO, TO JIBUTATCTH BLIOUPAETCS TOIBKO
uo P,ow ik, .

4.5. Onperesrenne MOMEHTOB HA BAJIY YICKTPOABRIATE/ St HPH CTATYHUCCKON
Harpysxe

Bpararomme MOMCHTBE ABurateist [IPH NCPCABIKEHIN ¢ rpy3oM M, u Oes
rpysa M, onpeacisior no gopmynam (8 Hw.):

M, =2l {66)

(67)
3navedue 77, MOXKCT OLITE paccudrano no BLIPpAKCHHIO!
]
T o0 68
S IR 075 (68)
7, K

1,
e K, ="
m,

[enu nepenaToyHoe 4YMeIo i HE 3a/1aH0, TO JUTS BHIGPAITIOro ABMIaTels
010 onpenensercd no Gopmyre:

. n o
055"

Jambneiiui pacder MPOBOIUTCS TaK XKe, Kak v jiis ABUTATCHS MCXaHH3MA
nogbema. [lpw DToM HauanLHBIA MyCKOBOH MOMEHT ONpeeIseTcs HCXOMS W3
NONMYCTUMBIX YCKODEHHH NPH MEPeABMKECHHU C IPY30M, 3HAYCHHS KOTOPHIX
HPUBENEHLT B TIPUIOKCHUH 3.

Ilpu nocTpoennu MycKkoBOil JMarpaMMel  CNEAYeT yHeCTh, 9TO JUIH
YMCHBIICHUA “MC/d aNlapaTtoB, a B OCOOSHHOCTH [IPH MHOTOJBHIATC/IHHOM
HpUBOJIE, /15 obnerdenus BLIPABHUBAHMS HAIPY3KA MEXLYy JBHraTensmu
MCXaHM3Ma [EPEUBIKEHUs B LEUM KX POTOPOB BBOJSTCS HEBLIKIIYaeMble
PE3WCTOPLI.  DTM  PE3UCTOPbl BBLIOMPAOTCS TakuM obpaioM, 4robbl npH
pacueTHOM MOMCHTE COIPOTHBIICHUS CKOJbXKEHUE ApHratesns Obuto Obl B
upepenax 0,1+0,2. C yuerom or1oro cTpoMTCs «pabouasty MexaHWyecKas

(68)

xapakrepueruka asurareiieit. 1o «paboweiiy xapakrepucTnke u Momctivam A,
¥ M, ONpeessior PakTHHECKNE CKOPOCTH TICPEBHIKEHUT MCXAHU M.

Pacuer  JUIMTENLHOCTH  pasroHa  NPOH3BOMMICH 10 (popMyitam,
AHAJIOTHUHBIM - [pUBEJACHHLIM B NOyHKre 1.8 juig  onepauuit  nnojnema
HOMUHAJIBIOTO  IPY3a M [YCTOI0  IPY303aXBaTHOrO  ApHciocoOmenms.
HeoOxouuMo uMeTh, B BHJLY, UTO BO BTOPOM CJIArdeMOM BMECTO wm, W .

chejyer 6]’)Ll'l'b COOTBETCTBCHIIO my W m, .

4.6. Oupepenenne GakrHUecKol 0THOCHTEILHOH HPOAOJIKUTEILHOCTH
BKJIOYEHHsI H HPOBCPKA BLIOPAHHOIO JIBHI X TCHN

llocne BblYHCIICHU S JUIMTEIILHOCTH pasroHa onpesiessieres

HPOUOIIKUTEIBLHOCTL PADOTBEL ¢ YCTAHOBMRINEHCH CKOPOCTLIO H (haKTHIECKOC

UAUCHHE  OTHOCHTENBHONW  NMPOJIOMKHTCALHOCTH  BKIMouenus.  Tpiuewm,

JUIITENBHOCT TOPMOKEHMSE OPHCH THPOBOHO ONPCCACTCst 110 popMynic (B C.):
v

L= 17, (70)

a

o
pie a,, - 3MAUCHHC JOIYCTHMOIO YCKOPeHMs, M-¢ ™.

Iposepka BLIOPAHHOTO JBATaTeNst HA  HAIPCBAHUC HPOUIBOJANTCH 110
NOBTOPHO-KPATKOBPEMCHITIOMY TOKY, JUls DTl uenu 110 kpusoit [ = f(M)

OTPEJICIISIIOT TOKW /| W /,, OTBEUAIONIMC CTATHYCCKHM MoMentam M, u M, 1

JHAYUCITHC HAYAJIBHOIO HYCKOBOI'O TOKa 1/1_11_ , A TAKIKe TOKa HEepeKToucHms

/ orpeyaroiero M Urooi HOJYUHTH CpC/IHCe KBQ/IPATHUHOC SHAMCHHC

ep ? nep
TOKQ B HPOIECCCE CTYNCHYATOIO IIYCKd, BeHAWUWIlY TOKa /[, YMHOKAOL Ha
KoyQpunenT K, YUMTBIBAIOWIMEA, WO TOK TNPH  IIycKe Ha  ocraercs

"

HHOCTOANHBLIM, @ H3MCHACTCH 110 IKCHOHEHIMaIbHOMY 3aKkony. Benwuuna K
otperensiercs MO0 110 KPUBLIM (¢M. puc.6), inbo 1o popmylie (27).

Takum oOpasom, NOBTOPHO-KPATKOBPEMEHHbIH TOK JUls JAIoro cilydas
OKA3LIBACTCS PaBHLIM

R : ] e
’l\fms i /{(/n\ i, v)"’ 117 Syt 11 (7 1)

S N AR (T A S E A '
Tlosryuenunii - MOBTOPHO-KPATKOBPEMEHHbBIH — TOK  /,,  OTHOCHTCH K

(bakTHdECKOMY 3HAYeNuio [/B,, KoTopoe Obl1o onpeseneHo wuime, [Mocne
NPUBCIACHUS FTOFO TOKA K CTANIAPTHOMY 3HaUCHUIO [/5,, TOK [, CPaBHHBACTCS
¢ HOMHHAJILHBIMH TOKOM HAMEUEHHOTO JiBHIatess 1, 1 Omibkaiiliero Menbiero
aBurarens 1.

Leow = e 72
" "\ 1B (72)

em
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Ecnu HepaBeHCTBO
<t .. s,
YJAOBIE€TBOPEHO, 10 JIBUIAICHL BRIOpAH npaBuiibHO. FCiM HepaBeHCTBO HC
YIOBJETBOPCHO, TO Cllellyer BblOpars APyroil JBATATCAL U OBTOPUTE PacucT,
HauMHas ¢ NyHKTa 4.4

3. PACUYET U BBIBOP NYCKOPELIN'YJAUPOBOYHBLIX PESUCTOPOB
5.1. Ofmue HoJ1oKeHus

B samanny  yKasblBACTCs, UM KAKOIO MMCHHO ABALATCHS B MPOCKTe
JIOIDKIBE ObITH pACCHATAHLL X BLIOPalbl PC3HCTOPLI. PacucT MOKET BCCTHCR KuK
IPAUPHHCCKIM, TAK M GHADITHYECKHM METOJIAMM, H3JIOKCHHBIMU B KyPCC TCOPHH
NICKTPHYELCKOTO NPHBOJLA.

HeoOxoaumyo  1IpH pacycTe  pesdctopa BCIMMHIY  AKTHBHOTO
conporusienus asui oOMOTKH R, poropa Oepyr nnbo w3 karanora, wido

PACCUHTRIBAIOT 1O gopmylie R, R, -8,

"

e K l HOMHUAALIOC AKTHBHOC CONPOTHRICHHC  (PA3Ll  0OOMOTKH
Va4 poropa, OM
{7, —HalupsBRenne MEWILY KOJILIEAMK FATOPMOKCHIONO
PA3OMKILYTOTO POTOPA (YKA3LIBACMOC B KATANOIe);
[, —HOMHHIBHBI TOK B (a3c poTopa JPH 3JAdHBOM  HIM

HARJICITHOM CTUAPTHOM 3uadensn 17153, AL

Komnuuecrso crynencii mycka 6eperest 00u1t1o B iupejiesiax 2-4.

VMeHbieinne ieina CryHesei pesuctopia HpeenelyeT Heidb yMEHbIIL
HCODXOHMOE HMCIIO KOITAKTOB KOMAILAOKOHTPOJLICPA, 4 FIABHOC YMCHBLIIHTH
QHCAO KOHTAKTOPOR YCKOPCHUS, B PE3yJIL1ATC YCTO CYICCTBEIHO HOBLITACTCS)
HAUEHHOCTE ICKTPOHPHBO.LA.

VYMEHBILEHUE qrcaa CTYICHCH PC3HeTOpa JIoCTuraeTed TeM, 4To B HeM
OCTABTIICTCS] HEBBIKIIOUACMUA CTYHCHD.

Kpome 1010, juist MCXAIH3MOB HOBOPOTA W HCPCIBHAKCHNSL, KAK LIPARKIIO,
rpebyercst  BBeJCHHEC  TAK  HA3LIBACMBIX  IIPCUABAPHTEILIBLIX  CTYHCHEH
PEINCTOPOB, KOTOPLIC BBOJIIICH HPH SAKPbITHIX TOPMO3AX 111 OUCHE KOPOTKOC
ppemst nopsika 0.4-0,0 c., M 0OCCHCUMBAIOT CO3ZJAHHE MOMCHTA, PABHOIO
(0,1+0,2) M, 1 BLIOOP 3a30p0B B 3yOUATBLIX HEPEJATAX.

5.2. Hopstox Beibopa pezucTopos

ARAAUTHUCCKIM MM IPAGHUCCKUM 11YTEM, 3Hasi CONPOTHBICHHE POTOPA
R.,, ONPCICASIOT COUPOTHBICHUs CryleHell  Pe3sUCTOPOB - IYCKOBBIX,
HEBLIKIMOUACMBIX M [PCABAPUTCHBHBIX.  3aTCM, 3Has OTH  BCAMUHHLL, 10
Karanory (1ipuinoxerne 5) nojidnpaloT MK PE3UCTOPOB, IPUHIEM, TOCKOILKY
JlafeKko He Beerjya yaaercs Hailtm tpebyemoe COMpPOTHBICHHUE, €r0 HOJyUaloT,
BIOHOYAST CCKTIMY PE3UCTOPA MeX Ly CODO0I napalielibHo, TOCIS0BATCIbHO HIH
APAIIENbHO-TIOCICAOBATEIHLHO.

Hoabop cryneneil pe3ucropa NPOU3BOIUTCS Takum 00pasom, 4100 UX
COTIPOTHBIICHUC HEe OTARYaNoch 0T pacdeTHoro Oosee ueM na 10%. 3arem
NPOM3BOANICA TPOBEPKA BBIOPAHHBIX PE3UCTOPOB HA Harpes. JTa npoBepka
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3aKJjr4aeTcss B TOM, 4TO y6ex<11a}0'rc;a, YTO AKBUBANCHTHBIH AMMTENLHBIA TOK
1 B PEBUCTOPE fIC TPEBLINIACT JUTMTENIbHbIA ll,OHyC'l‘]/[MLIﬁ JAJIg HCro TOK,

KA

yKaspiBaeMblit B Katajore [,. [Ipn oToM KenarcibHO ¢ HCTbIO YMEHbLICHUS
ra0apuToB pesucropa, yToObl BeauMHa [ ObIIA BO3MOXKHO OIWke k1, .

LloaroMmy, BbIOHpas SIIMKH  PC3UCTOPOB, IKEIATEILHO 1IPOBECTH  BbIOOD
HCCKOJILKIX THIIOE H OCTANIOBITECS HA HARGOJIEE NOAXOUSLIEM.
SHAUeNUC IKBHBAICHTHOIO TOK OHPELSHseTcs 110 CIre/lytouiuM Gopmymam:
Crynens yekopetmst

(73)
(74)
Crynens Tipe/iBapuTesLnas
T .
I, =081, VT (75)
CrylieHr HCRBIKNIOMACMas
Y N (76)

A
Zi, - CymMMApHas JUIMTENLHOCTL TYCKOB Ha JIAHHOHW CTYNEHH 33 Nepuon
GHKAA, C.;
2t, —cymmapuas  JUIMTCALHOCTL TOPMOXEHHH 1UPOTHBOBKIKOYEHHEM 32
LMK, €.
2l —CYMMGpHOC BPCMS BKIIOYCHMUS ABHUTATENs Ha NpeABapd TelbHoH
CTyTIeHy 3a UKL, C.;
B, - daxruiueckast  OTHOCHTENBNAS  HPOJIOKATCILHOCTD  BKITOYEHMS
JIBHATATENSE.
B cayuae, ecin 1e06x0aMMo 0cobeHHO TOYHO OLPENEINTh YKBHBATCHTHbIC
JUIMTENBHBIC  TOKH B PE3UCIOPAX, MOIKHO BOCIOTH30BATLCS  Clieiyionled
(hopmyJoi

rie 1, —HOMUHWIBHBIH TOK POTOpa ABMIarest pH 1B

om®

(77)

rae ¢, — mpems paborTbl pe3sucTopa B uMkie, T - TOCTOSHHAs BPEMEHH
Harperanns pesncTopa (yKaspiBaercs B Karajore) W [JB — OTHOCHTelbHas
POJOJDKHTEIHHOCTL  PabOTRI  CTYMCHHM — PE3UCTOPA B J{OJSIX  €IHHULIbI.
Hocnennss dopmyna, 110 cyTu pena, CHYXUT He g BbOOpa pesucropa 1o
HAarpeBaHMIo, a JUIA CTO NPOBEPKH, T.K. B GOpPMYIYy BXOJMT 1 — NOCTOSHHAs
BPEMCHH.
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6. BBIBOP DJIEKTPOIIPUBO/IA MEXAHUYECKOI'O TOPMO3A

Mexanngeckue TOpMO3a BBUIYCKAIOTCS HEMOCPEACTRENNO ¢
IMEKTPONPHBOJIOM. B KAIeCTBEC 3MICKTPOIPHBO/IOB (ANIAPATOB) ULl YN pasiciina
MEXAHWYECKUMH  TOPMO3AMH  HCIHOJABL3YIOTCS  DIIEKTPOTHIPABIHYECKHe

TOJIKATEJIU U DJEKTPpOMAr iU bl LUEPEMEHHOr0 v 1MoCTOsIHHOI'O TOKA.

BBIGOP MEXAHUYECCKOT'O TOpMOfSa, a, CneaoBarTe/ibHoO, U €ro I:)Jlt,‘k(’l'p()llpl/llmjlﬂ
MPOUIBOAATCS [0 HEODXOJAMMOMY TOPMO3HOMY MOMEHTY, KOTOPBIA s
PABIMYHBIX MEXAHH3MOB KPaHa Olpeesercst ciie/lyionum obpasom (1 Hwm.):

,D,JI}I MEXaHHU3Ma noJ(beMa:

(J,+J,)n, m,-vi-10°

' p9,55 M T ogio
9.55-4, H, -1, ’ i

R

M, =(1+12) 2., (78)

-~ COOTBETCTBCITHO, MOMEHTbL HHEPHUKM  poTopa  JBMIateisi i
MY TbI, Kr-m’;

7, —4aCTOTA BPAUCHAN JIBUrATCHS TIPY CUYCKE IOJIIOTO Tpy3a J0

pavanda MeXaHuuCCKOro TOpMOKEHHS, 00.MuH;

v, —ngHeiHas CKOpoCTh IPH TCX JKC YCNOBUSIX, mec

n, - KI1Jl MexaHu3Ma Opy CHYCKe HOUHOTO I'PY3a;

£, —BpeMs TOPMOXEHHS MEXaHHUCCKUM TOPMO30M, C;

m, - Macca HOMHUAJILHOIO I'PYy3a KpaHa, T.;

e J,, J

M

R, --paanyc Gapabana nebejikn, M.
Jlns  MexaHu3sMa  FOPU3ONTATLIIOTO  TepeBHKeHus:  (TCHCKKU  MocTa,
Hoprana):

)(./Q_-I Jn 4055 210
9.55-1, n-t,
1J1€ 1 —9YaCTOTA BPAUICHUS ABHrateis UpH ABWKCHUHA C TPY30M J0 Havala

TOpMOYXKeHs, 00.MUH;
v~ JIMHERHasl CKOPOCTH TOCTYNATELIo JIBWKYIIMXCS 1aCTCH CHCTEMBI
OPIL TeX KE YCTORusIX, M-
n —KITJI MexaHu3Ma 11PKU JIBUKEHHU € IPY30M;
M, —upHBeIeHHBIH K  Balmy  JBUTATeNs  MOMEHT  CTATHYECKOTOo
CONPOTHBIECHHMST MEXaHu3Ma 1Ipu JBIKeHnM ¢ rpysom Oc3 ydera
BCTPOBOM Harpysku, Hm.;
M, —npuBeleHHBIH K Baly JBUTAatciisi MOMEHT, CO3JABaeMbIH BETPOBOH
Harpyskoit, Hm.;
m, —Mmacca MOCTYyNaTeAbHO ABUXKYLINXCSA YaCTCH CUCTEMbIL, T,

M, =(11:12 g M+ M, (79)

JL'ISI MeXanu3Ma U3MCHCHUS BbLICTA ypaBHOBeUJQHHOﬁ CTPEIIBI.

Jy+JI m J, -n
M, =(11+ 1,2)£ﬁm o wZen D e M (80)
9.55:t, 9,551, :
—--anBenemn,Iﬁ K Bamy ABUTATCIIS MOMCHT HHCPIIMH  CTpelibl U
2
OpoTUBOBECA OTHOCHTEJIbHO OCH BpaAllleHUs CTPEIIbL, KI-M™;

M —HpI/IBeI[eHI{BIﬁ B Bajly OBUTATE/IsI MOMCHT, C03jiaBaeMblil JaBiIeHUEM

wom

rue J,

om
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BCTPa Ha Crpelty, AeHCTBYIONINA B HANPABICHUW W3MCICHMS BbLIETA
crpenwt, Hm.
Hns mexannsma nopopora:

M, (=12 (/5 + J, )’,7,+ (‘/“JL:,F,',];!' ) n
9.55-1, 9.55-1,

-+ M{; o Mf“y s (81)
e /.,  IpUBCJICHHBLIT K BTy JBUraTeNs MOMEH'T HIICPILUM CIPEbl W
HPOTHBOBECA OTHOCHTENBIO OCH BpALICHHA TIOBOPOTHOM.
YACTH, KM
me 16 Up'xi?(:LICHHblﬁ K Basly JIBMrarels MOMENT MHEPIHU OT T'py3a,
i KM
M- MACCA IPY3a M IPY303aXBATHOTO NTpHcnocouienns, 1.;
[, - HanOONBIUMIA BLLICT CTPEJIbL, M.,
Mson - TPUBCUCHHBIA K Baly [BUIATENs MOMEHT, CO34aBacMbii
JIABJICNIVeM BETpa fa cTpesy, JICHCTBYICIIUA B NalpaBIcHuy
wimMenenus nogopora, v,
M., ~UDMBEIEHHbIA K BALy JIBUTATENS MOMEHT,  CO3/ABACMBLA
JABJICHHEM BETpa Ha IPy3, HEHCTBYIOMMN B HAUPABIENHN
H3MEHEHUA noBOPOTa, Hm.

HMocaejuias  cOCTaBIAIOMAs  YyUUTHBACTCH, €CTH TPy3 HuMeeT Oolmlimie
rabaputil. Takum 00pasom, BLIOOP TOPMO3HOIO YCTPOHCTBA NPOU3BOUUTCH 11O
YCIHOBHIO:

M, <M,
e M, — MakcuMalbHbIA TOPMO3IION MOMEHT BbIOUpaeMor o Topmosa, Hm.
THIILL TODMO3ABIX YCTPORCTB, NPUMCHICMbIC HA KPANOBBIX MEXAHY3MAX, U
HX JaHHbIC BPUBCILEHBL B IPHIIOKeHun 6.
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7. TPEBOBAHNS K CXEMHOUW YACTU INPOEKTA

Bo BIOpol 4acTH MPOCKTa CTYACHTHI pa3padaThiBaIOT HPUHLHITHALLHYIO
CXEMY MATHHTHOIO KOHTPOJUICPa OJITIOTO U3 MCXaHHM3MOB BEPTUKAIBHOIO, 100
FOPU3OHTANBHOTO tiepeMellieHns Tpy3a. Kpome oOwmmnx y3joB, TdKMX KaK
MaKCHManbHas B MHIWMAIbHAs 3alinThl, HyJeBas ONOKMPOBKA, annaparwl
YUPABJICTIHS MEXaHUUECKUMH TOPMO3aMH ¥ T.IL., B CXE€Me, TI0 HiiIMBUJIyabHOMY
3a0aHMIO TIPENOIABATENS, JAOJDKHBI ObITh OTPAKCHBI BOIPOCHL NMEKTPHUCCKOIO
TOPMOXKEHMS, PEeryTHpPOBaHMS YacTOTBl BpauleHus OJIeKrpodsuratess w
ABTOMATHIAINA CTO I1YCKA.

PaspaboTaHHas cXema, KaK yKaszaHo B 3aJaHUN, JOJDKIA ObITh BhIYEPHEHA B
YCIOBHBIX 0003HAUCHHUSX corulacho aelicrsytotemy FOCTY na gopmate N 24.

Jlnsi 3anosHenus yKasawioro QopMata JIoHyCcKaeTesl H3MEeHHTL MaciiTab
YCHOBHBIX W300paXeHuil, 1.¢. BLIMCPTHTL cxemy B macirab 2:1, (2.5:1).

[To paspaboragnolf cxemMe B TOSCHUTCILHOM 3aMCKC  COCTABISICTCH
crienUUKALMS HA ICMCHTBL 2JEKTPoo0Opy/I0Banus (MALUKHbL, allliaparypy u
1)) © yKasaHueM THIIA, KOJMYCCTBA M CTOMMOCTH. (OpHCHTUPOBOYHAS
CTOMMOCTH HCKOTOPBIX JJIEKTPUUECKMX anTiapatoB LpUBE/ela B IPUITOKCHUN
7).

CroumMocTh  MoHTaxka cxembl cocraisier  20+25% o1 cymmapioi
CTOMMOCTH OCHOBHOL0 JeKTPOOOOPYIOBAHMSA.
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Ipunoxenve | lpunoxenne 2
CPEJIHUE PABOYME ITYTU (8 M. wmit rpaz.) OpHCHTHPOBOUIIBIE 3HAYEHHST MOMEHTOB MHEPLUH MY Q1
Foviiita Knation Mexanm3mnl S - T 3nei<'1‘“p;;1—1;nr‘a'rrcrnﬂr Mdhjlg;ij;‘ld;ieplinbl M;/—(l:;l:ll (ic1-m’) /
111a KPanoB ape ce ! [ - RS S . —— ) S . |
pyntia X nomema | P CEB;?;HH” ne;? :cffi‘l:;i;zﬂm nosopora MT 011-6; MT 111-6 0,03 |
— e AP L TSR L MT 112-6; MT 211-6 0,1
NS g oy TOPUPYIORMERRRRE e MTI 311-6; MTF 311-8 0,3
‘ ’I‘)P'!‘HCHO HTH OB‘:ILH 2 j L 5l ' MTF 312-6; MTF 412-6 0,525
PAHCTIOPTHPOBAHH - MTF 312-8; MTI 411-8 0,65
st roToBOM | B CpCAHCM
¢ (Kpahb O M. ; e I IS
?12‘?:1::1:4:1 e . 5 MTH 412-8; MTH 512-8 0,785
« H:;\")BM(‘ MTH 611-10; MTIL 612-10 1,175
Mi)u:m;mb;; W) MTH 613-10; MTH 711-10 2,75
o E 'MTH 712-10; MTLL 713-10 765 -
2. Kpanb mmxtoseix | 3 l‘[q 1 0,
JIBOPOB 2 2
(Maruminnie u | cpeadem 9 | i cpeanem 20 , i
rpefidiephbie) M. M. Hpunioxenue 3
¢ O .
3. Kpatbi 1 1 1 70 j BEJMYMHA JIOITYCTUMDBIX CPEJITINX YCKOPEHKMK
e ’ v 1, | A LU Yy
paBoTasonie c P 5 5 MEXAHU3MOB KPAHA
HOABHKIBIM B CpeaneM | B cpeiieM 20 ) e 3 . e
COCTaBOM 6 m. i M. Mexaniam Pasmepnocts | ”lfll“fi_::_::s;ﬁf:;;ﬁ L;ﬁj::?f;m IMpumeyan
(vpesidepabie n o yCKOpeHus Py AL p,) : ve
MAar"uTibe) 90° , 3+5 1 10+16 1 25mmprme |
1 1pu
4. Kpaui, 3y B cpejen 20 S, I 'peiipepuoit e 10 0.6 04 noabeMe
paboraronme 1o 4 M. 4 snebeltkn ‘ HOMHUH.
pastpy:ke [ . S . rpysa
| TIOTpysKe Cyaos | S ““pe“z”m”” mec? 0,1-0,15
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HPUHOXKEHWL 4

Texnuueckue JaHHBIC KPAHOBRIX NICKTPOJBATATCACH

o M()mﬂocﬁ Ha Baty, KB’{‘:npy}A T ) o <‘TV o 1\
T T SR o ‘ |
! uil IR = |2 E E| & s |
[ onekTponsura | 2 aQ < 3 %: g % % L\g % é% 2
; . Il 1| l 1] - ' z v o i
regist g é g @ roﬂ % S) % < 12 % g
{
1 2 | 3] 4 5 67 8 | 9 | 10
2 800 7.1 | 0,78
1,7 850 50 | 072
MTE 011-6 1.4 1.4
1,2 12 | 885 53 | 0,65
L 910 | 5,1 | 0,59
3,1 785 | 104 | 0,78
2.7 | 840 89 | 0,74
MITT 012-6 22 22 800 | 7.6 | 0.68
\ 1,7 174 920 7 0,57
1 45 850 | 12,9 | 0,81
P 41 870 11,7 | 0,79
MIETTL-6 35 35 895 | 104 | 0,73
2,8 2,8 1 920 9,1 | 0,65
6,5 | 895 | 17,5 | 0.7%
| 5.8 915 16 | 0,74
MU TT2-6 5 5 930 | 144 | 07
) 4 4 1 950 | 132 062
10,5 895 | 27,5 | 0.78
) 9 915 24 | 0,74
MIT211-6 17,5 7.5 930 21 0,7
, B o 6 6 945 | 18,5 | 0,63
14,0 925 37 | 0,76
13 935 34, 0,74
MITE311-6 11 11 945 | 30,5 | 0,69
B - 9 19 | 960 28 | 0,63 |
19,5 945 | 46,5 | 08
17,5 950 | 42,5 | 0,77
G . H] 2 )
MIT312-6 15 15 955 38 | 0,73
12 12| 965 34 | 0,66
30 945 | 695 | 0,8
27 955 64 | 077
MTF411-6 22 22 965 55 1 0,73
18 18 | 970 49 | 0,67
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Tabimua 1

Texuuueckue jJaHHble KPaNoBLIX MieKkTpojsuratenei cepun MTT ¢ dazonniv

< |
o2
= a
I'—ﬁ Ng H
N
SRR
55 1165 ]
60 12,0
615 | 9.1 |
005 | 7.5
58 1185
62 | 15
64 115
64 | 84
66 | 21
68 187
70 | 15
72 (15
72218
74 10
75 1157
74 12
74 1 30
77 | 25
77 | 19.8
78 155
755 56
77 | si
79 42 |
77 34
80 | 6f |
81 | 54 |
82 46 [
81 | 36
82 86
83 | 77
83,5 | 60
83 | 49

~poropom 50Ty, 220/380 w 500 B

. - I @ R r
L B R o, =t = < .
= oA Qo = O ) P o
ECT0 ) B2 R s5. BE42% EHE
28| 2o |BAZ OREIEEE s 855
E = o e 0 89w :ma.f\:5< g o=
ol e C U | EEx Z A2 280 5 U o
B2 32 I2¢Y Z §5 8% 5=
oo 14 s ] e | 7 s o
i
|
116 4,0 0,085 51 2500 | 49 23
|
144 5,7 0,115 58 1 2500 6,12 28
- — - R 1
!
176 8.7 0,195 76 2500 0 7.8 0 23
16 14 0,27 88 2500 1123 2.5
256 19.5 0,46 120 2500 14350 2.5
172 32 0.90 170 2500 12321 28
219 48 1,25 210 2500 133,1| 2.8
235 65 2,0 280 2500 | 46 | 2.8

49
0 T 20131 4] 5 e 7
40
, 36
11 -
M1 412-6 30 20
S 25 25
10,5
MTI 311-8 K
: 7.5 75
6 16
15
13
‘ -
MIT 312-8 . .
8,2 8,2
) . ni
18 18
ML 411-8 s s
[P — -+ ‘3 [
30
26 26
M1 412-8 ” -
L 18

46,7
42
| 385
78.5
71
65
| 595

)
0.77
0,75

L 071
| 0,65

0,78
0,74
0,68
0.6
0.80
0,76
0,71

061

0,76

0,73
0,67
076_3
0,71
0.68

i

i
i

0,63
0,56
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Ipojomkenne Tabmuusl |

1] 12 13 14 15 16 17 18 19
84 | 100 |

845 | 88

85,5 | 73 255 05 2.7 345 2500 | 51,8 2.8
885 | o6l B . |

71 | 32

72 | 26

73 | 21 245 27 1 170 1900 2041 25
/P2 B L I I I B o

76 63 |

76,5 | 53

77 | 43 165 43 1,55 210 1900 | 25,8 ] 2%
755 | 32

78 | 76 | T

80 | 59

81 4881 206 58 2,15 280 1900 | 2981 2.8
81 | 42 |

81 |80,5 T
82 | 68

2|57 | 248 90 3.0 345 1900 | 49,6 | 28
81 | 46 | |

51

Tun

COOICKTPOJIBUTA

TCns

o

MTH 111-6

MTH 112-6

MTH 211-6

MTTE311-6

=25%

I1B

 Mommuocts Ha sajty, kBT, npu

[1B=40%

[1B=60%

100%

1B

30 mMuH

60 MuH

]
W

o8]

(9]

3.6

5,6

9

Pl

3,6

CxopocTh

BpalleHUS,
00/MUH

870
895
920
940

885

910
930
945

9

MTH 312-6

17,5

900
920
940
955
025
940
955
965
945
950
960
965

MTH 411-6

MTH 412-6

36 |

30

18

MTII 51-16

65

55

44

33

65

55

980

980

950
960
965

. 975

955
965
970

955
960
970

< <<
&
i 2
: ) 8
S i
! =
9 | 10
11,6 | 0,72
10,5 | 0,67
9.8 | 0,6
92 | 0,52
150 | 0,76
13,9 | 0,71
12,6 1 0,64
12,1 0,58
246 | 07
22,5 0,64
21 1 0,56
L 195 | 047
35 10,74
31 0,69
28,5 1 0,63
26,5 | 0,55
43 | 0,77
385 | 0,73
34,5 | 0,66
31,5 | 0,57
65 | 0,77
555 | 0,73
50 | 0,67
46 | 0,57
87 10,75
76 | 0,71
69,5 | 0,65
| 60,5 | 0,55
137 | 0,82
120 | 0,79
99 | 0,76
85 | 0,67




52

aburmna 2

Texnuycckne fanible METaJUIyprHYecKuX dIeKTpoaBrIrareiicii cepun MTH ¢

(pazosrM potopom 50 11, 220/380. 2

40/415, 400 1 500 B

< | osg | 2= g g |z g |
g8 fEZ) 2o 887 g2 88 B2 G
o . ) o e b S ) = QL & oo
E 2 25S| 28 EER S2BESCEGE |58
ST = = Z g %’ = RS-
oo 13 14 15 6 | 17 18 19
64 | 16,5 ’ ' 19,05
65 [132] 176 8,5 0,195 76 2500 3
65 108
63 | 85 )
69 | 19 | o
69 | 156] 203 12 0,27 88 12500 (1125 23
68 1122
65 10 o
7223
7311951 236 20 0,46 120 2500 (19,0 2.5
72 1147
69 10,7
76 | 51 R I
78 | 42 172 32 0,90 170 2500 1232 2.8
76 | 34
73 1255
80 | 54 I
81 | 46 219 48 1,25 210 2500 1343 2.8
80,5 | 36
76 125
82 | 77 -
82.5 60 235 63 2,0 280 2500 1397 2.8
82 | 49
80 3% ‘
83,5 | 88 ]
84,5 | 73 255 95 2.7 345 2500 (51.8] 2,8
84 | 61 |
82 | 42 |
88,0 | 130 T
88,0 | 105 | 340 166 4,1 520 2500 | 55 | 2.8
88,0 | 86
| 88,0 | 63

53

L 2 3] 4] 5 6 | 7 8 | 9 l 10|
85 85 940 | 175  0.86
. 75 75 950 174 | 0,80
MT1T611-6 58 960 | 127 | 0.80
) 5 | 970 | 107 | 074 |
112 B 950 | 225 | 0.6
95 95 | 960 | 193 | 0.8l
I o,
MIT612-6 80 965 | 171 | 0.80
o 60 | | ors || om
140 140 955 | 278 | 0.86
N 118 18| 960 | 237 | 0,84
MITT613-6 94 [ 965 198 | 0,80
- 70 970 | 164 | 073
9 675 | 260 | 071
N 7.5 7.5 690 | 234 | 0.68
MITL3TI-8 6 6 | 705 | 213 | 0,60
R 45 715 | 195 | 0,50
13| 690 | 347 | 0.74
o 1 700 | 31 | 0.69
A D *
M 312-8 8.2 g2 1 715 | 275 | 058
- ) 3 ] 725 | 25 | 049
8 605 | 48 | 0.73
N 5 15 705 | 43 | 0.67
MIH 411-8 13 130 710 | 398 | 0.63
10 720 | 356 | 055 |
26 710 | 72 | 0.68
N 22 2 715 | 66 | 0.63
/ 7. ’
MTH 412-8 18 8 725 | 61 | 056
E | 730 | 55 | 0.46
34 34 695 | 82 | 0.77
N 28 2w 1 705 | 71 | 072
N - 5
THLST-8 23 715 | 63 | 0.66
18 725 | 57 | 058
45 45 695 | 104 | 0.79
, 37 37 | 705 | 89 | 074
MTH 512-8 31 715 | 79 | 0.69
25 75 70 | 063
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IIponomkenuc tabiuiipl 2

el 3o 15 16 17 18] 19
86,0 | 204 o o o a
87,0 1 180 | 270 266 13,1 810 2500 | 72| 28
87,0 | 140

86,0 | 108

88.0 | 207 T

88,0 | 176 | 366 365 16,5 930 2500 [107.5] 2.8
88,0 | 148

87,0 | 111 | )

89,0 | 190 ) a L
90,0 | 160 | 473 475 204 1100 | 2500 | 126] 2.8
90,0 | 128

89,0 | 95

70,5 | 26

71,5 | 21 245 27 1,1 170 1900 | 19.0| 2.8
71,0 | 16

695 | 12

770 | 53 i R

78,0 | 43 165 43 1,25 210 1900 2381 2.8
78,0 | 32

(74,0 | 24

78.0 | 59 T
79,0 14881 206 58 2,15 280 1900 298| 2.8
79,0 | 42

(77,5 1315

80,5 | 68 | a

80,5 | 57 | 248 90 3.0 345 1900 |49,6| 2.8
80,0 | 46

| 78,0 | 33

82,0 | &I h

83,0 | 64 281 102 43 470 1900|474 2.8
84,0 | 57

83,0 | 41

83.0 @ 94 B

85,0 | 77 305 140 5,7 570 1900 [53,11 2.8
86,0 | 63

86,0 | 50
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AT 612-10

O
1 23] 4 B 6 |71 8 | 9 | 10 |
53 | 53 560 | 128 | 0.76
. 45 45 | 570 | 112 | 0,72
MTIT611-10 26 pd o8 | 0.66
) 28 580 90 | 0,56
70 70 560 | 165 | 0,77
60 60 | 565 147 | 0,78
48 575 125 | 0,68
) I 35 580 108 | 0,58
9() 90 570 | 207 | 076
. 75 75 | 575 180 | 0,72
MITT613-10 60 580 157 0,66
R 40 | 585 132, 0,53
125 125 S80 | 287 | 0,74
. 100 100 | 584 | 246 | 0,69
MIH7TT-10 80 588 | 216 | 0.03
B 65 592 | 195 | 057
155 155 580 | 355 | 075
. 125 125 | 585 300 | 0,70
/ : bR | ’
MITE712-10 100 590 | 262 | 0.65
] s 593 | 235 | 058
200 200 582 | 458 | 0,73
I 160 160 | 586 | 392 | 068
MIH713-10 125 590 | 344 | 061
100 | 593 | 313 | 0,54




6 | 17 18
1500 | 78,1
1500 | 88.7
1500 120
1500 155
1560 1 183
1500 | 247

56
1] 12 13 14 15 16
83 | 186 I
84 | 154 185 236 17 900
85 | 123
85 1 94 .

84 | 181 B R
85 | 154 | 248 320 21 1070
86 | 120

85 | 8%

87 | 179 | I
88 | 145 1 320 420 25 1240
88 | 114

87 | 76

89,5 | 294 -
80,5 1 233 | 272 465 | 41 1550
89,0 | 180

85 147 .

88,5 295 -
903 | 237 | 327 580 51 1700
89,0 | 185
88,5 | 146

90,5 | 305 -

91,0 | 244 | 408 745 60 1900
90,3 | 186

895 | 148 | z

I'ponomxenue tabiuint 2

19

2.8

2.8

|
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Hpunoxenne 5
[ Iyckopery THpOBOYHBIC KPAHOBbIE pe3ucTophl ccpun Hd

KpAHOBBIC PE3NUCTOPbI NPEjIHA3HAueHBl JUIST OCYLUCCTBICHHS  pasioHa 1
PULYIHPOBAHKMS  YAaCTOTHI  BpANICHHS  KPAHOBBIX  DICKTPOABHIATCICH
HOCTOSITOTO H IIEPEMEHHOI0 TOKA.

Coriporupnenus 11D upeucrasisitor  co0oit  AWMKH  OTKPLITOTO
nenosneHMs. B oTix aneMentax npuMensioTes: ConpoTuBlienns ua Qpexpaicsoi
e, 1AMOTaHHOU Ha pebpo. Briemiune 3aKUMEI SILUMKOB COUPOTUBJIEHNS HC
AAPKHPOBATEL.  Pacnosiolkenue  SILMKOB  JMOJDKHO  HCKIOUATL  BOBMOMKHOCTH
¢ IVHHTHOTO LPUKOCHOBCHHMSE K HHM M OBCCIICHHTD 3alUMTY OT arMOChEpHbIX
OCHIKOB.

TeXHUuECKHE Jlaiinie AMUAKoB pesuctopos Tdna H® 1A npyscnennt B
e,

Macea Kaxaoroe stuxa - 25 xr.
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@ Tpunoxenue 6
!
4 | . » r
ittt S DJIEKTPONPUBO/ILI TOPMO30B
5" A. TopmMoO3HbBIE DJIEKTPOMATHHTDI
|
" P :L z 1. KopoTKox010BBI€ 3TeKTPOMArHuTel AJ1st TopMo30s cepun 1K
| < .
‘ ™ o
T l'opMosa upyxumieie, Kogoaouusie, cepun TKIT npumcnsiores  jus
e e VCNIIHBMOB ¢ TKelIbIM  pexxumom  padorel. Ko oTtHM ropmosam
O O - . o An e \ CCHORATE .
2Rree oy A < U OTARIMBAIOTCS  KATYWKH  HAPAUIEIBHOTO 0 TOCHCIOBITEILHOTO
g g g (‘o\! - ;I; = 1O SOYAGICTTS.
~ - -
Karyiky napauiebHoro Bo30y k) Ienust paccauTans! Ha Hanpsokenne 11013
TRELL g, HOCTOMIIOTO  TOKA. Jast paborsl  karyuiexk  upu  nanpsokenun 220B
Q0 Ttne - I Y
=S = o-*g- o @ 2-“ HOCHCLOBATENBHO ¢ KATYWKOR  BKIoHacTes 700asounblii  pesucrop. /s
VCROPCTIUS  BIJIIOUCHMSA  DJEKTPOMAIHWTA  Y1OT  PE3HCTOP  KPATKOBPEMCHHO
N D O O ] I~ O
B % " I(Q o r::r\ 3\) LINOPAYABACTCA.
AR AR
coco® TS HeKoOTOphIe TeXHUHECKHE JIAHIDBIE 10 KATYHIKAM NPHRCACHbL HHKC.
OV OO O r~ O
B~ ON ! =T - ON v
=) 3 N o s ¢ > & . g .
azddes T I'arosoc yeunue, Maxenmaubibti | o0 om0 mowerr,
oo oo R ew] H X0l H
I ropmosa M
A DARNS ! e BUCKTPOMATHUTA, b
e . W 3 _ - ,
SR ; g" S 11B=25% | TIB=40% MM TB-25% | 11B=40%
oSS o < o T B R ety
i FOERT-H00 280 230 3,0 20 16
= FRTE-200/100 280 230 3,0 40 32
< - 00 oo U . -~ I I S
og = % A LB oo —o IKIT 200 960 780 4,0 160 125
e At S N N SRR N | - - - - - R -
e K11 200/300 960 780 4,0 240 90
IKIT300 2000 1650 45 500 420
IKIT400 9600 7800 | 3,0 1 1500 1200 |
‘ oo K11 500 12900 9800 3,5 2500 ] 1000 |
N ale W SO OO . S -
dgeoan ;g' S o f’Q SRS FKTT 600 21500 15200 4,0 5000 3550
- 1 H ] N . s N
‘ TKI 700 29400 21100 4,5 8000 5750
| TKI11800 40300 29400 5.0 12500 9100
'ﬁﬁ‘oﬁ'lﬂl\vt\lr\]v\r{\_m\o
LU[LU TS0 onint e 2. JIAMHIIOXOI0BLIC TOPMO3IILIC ICKTPOMAIHH THI LIOCTOSTHHOI'O TOKA
=
JMHH0X010BbI€ TOPMO3HbIE EKTPOMAIHUTBI TOCTOSIHHOI'O TOKA HMEIOT
S89s8TL8zgae - BIFOBYIO XapaKTEPUCTHKY C MPAKTHUECKH MOCTOSHHBIM YCHIHEM, YTO
[} [} t 1 i [} 1 1 1
A = = = M= M I G § ;r; g’ i I103BOJIAET OCYIHECTBHTH 11JJABHOE PACTOPMAXKHUBAHHE, 4 CPABHUTCILIO
Sr' SO0 OoOD O MCIUICHHbLH pabounii X0/ 3aTopMakuBanus 00ecieunBaeT MiasHoe
0 FOPMOKEHME C ITOCTE1EHHBIM HAPACTAHUEM TOPMO3HOI0 MOMCHT4. Takue
E( YCJ10BUS MOI'YT OBITh HCTIONB30BAHBI Tt 0000 OTBETCTBCHHBIX KPAHOBRIX
e
-
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MEXAHU3MOB TOPUIOHTANLHOTO NEPEABUIKCHUS ¢ MAJIbIMU CKOPOCTAMH

JIBUXKEHUA.

MarunTonpoBoi YTHX AMEKTPOMAIHUTOR BBITOIHCH U3 JIHTOI0 KOPITyCa,
“3aKPLITOrO KPLILIKOH. B KOpLYyC Beras/ieHa KaTymika, BHyTPH KOTOPOI HO
HAIPABIBIOLLER JIATYHION FUL3C IBWKCTCS SKOPb.

B nacrosinee BpeMst H3rOTaBIMBAKTCS JUMHHOXO/OBBIC WICKTPOMANHUTDI
nocrosHroro Toka cepun KMIT tpex raGapuTos, HEKOTOPLIC JHILIC KOTOPbIX

HPHUBCICHLI HWIKC,

-
|
" |
I'um Topmosa |

KMIT 4
KMIT 6

KMIT2 |
|
|
|
|
|

Tsrosoe ycuiue, Xor sops. ‘ Topmos
_oHo
| uB=25% [1IB=40% M- ’ i 280
115 80 40 160
370|300 80 [ 1500
1000 | 720 120 5000

10 MOMENT,

fm.

o [ 1B-40%
i 110
1200
3500

3. DIEKTPOMAriuThi HepeMenmnoro roxa ceprin MO

DnekTpoMarni bl MO o/1oQa3Horo HIEPCMEITHONo TOR, KOPUTKOXOJIOBBIC,
HOBOPOTHBIC HIPC/HASHAYCHBL 215l
Topmo3sax cepaun TK'T.

DICKTPOMATHUTLL  W3POTORISIOTCS  Ha  anpsokeints 220

paccamTailbl

KPaTKOBPEMCIHLIC
(TTB-40%) pexunmbi

HNPpONOINKUTCIILEH LIS

YCTAHOBKH  Ha  NPYXKWITHLIX

(HB-100%) M

JLOILYCKat0T coOTBeTCTBCHO 210 300 n 150 Brmouenuii B yac.

KOJIOAOYHbIX

H o380 B on
HOBTOPHO-

padoThl.  Duektpomarautel MO 1006 w1 MO 200b

Texnuueckue jannbie ropmoszos TKT ¢ snexrpomarnuramu cepun MO

T ropnioza

~TKT 100

TKT 200

TKT 100200

| TKT 200300 |

Tun | Yronmnosopora | Topmoshoii momenr,
DIEKTpOMAIHUTA, AKOPS e
1MB=40% | TIB=100%
_MO100B | 7°300 | 20 1
MO 100 b 7°30° 40 22
MO2006 | 5°30' - 160 80
MO200B [ 530" [ 240 120

4, HJIHHHOXOIJ,OHHC TOPMO3HBIC JICKTPOMATrHU Thl [IEPEMEHHOI'O TOKA.

DtH JJICKTPOMATHUTHLI  TIPUMEHSIOTCHY B 6eCﬂpyX(HHHle TOpMO3ax ¢

BBICOKOH  CTEMNEHbIO HaACeXKHOCTU
HeOOJBIIUM UK CIIOM BKIIIOYEHUH B yac.

TOPMOMXEHHAsA, HO JUId MEXaHU3MOB ¢
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JUIMHHOXONOBLIE  DJIEKTPOMArHWTBl  TIEPEMCHHOTO  TOKa  MMEOT
HPSIMOXOJIOBYIO KOHCTPYKLMIO c Li-06pa3nbim UIMXTOBAHHBIM
AMHUTOIIPOBOJIOM, Ha KOTOPOM PacToNOXKEHbl TPH KalYNIKH, BKJHOUCHHbIE B
ety i "TpeyrosibHUK". INEKTPOMArHWTBI ATOrO THNA BBITYCKAIOTCS
cepi KMIT geTeipex Tuniopasmepos Ha Hanpspkernie 220/380 B u 500 B.

Texuuueckue jlaHnbie miekrpoMarautos cepuun KMI

o [ Tsrosoc |MakcumanbHbl ﬂb—r@c}"imoc "I‘o>pmo‘5Ho|>’.“
1 yenmnue, | i xog sAxops, YUCIIO MOMCHT,
[ ekrpoMaruMTa .
H MM BKIIOUCHHN B Hm
I L qac ]
KME 3 A L0 50 400 A0
: KMI" 4 A 700 ) 50 300 L1300
KMI" 6 A ) 1150 60 | 250 2000 |
KMI'7 A 1400 80 200 4000

5. DNEKTPOr MAPABIYCCKUE TOJKA TN

"MICKTPOTHAPABIHUCCKHH TOJIKATCIL HPCJICTaBIsIeT CcOBOR KOMIICKTHOC
VOLPOICTRO, BKINOYAIOWICC ACHIIXPONTHLIA KOPOTKO34MKHY Tbli
VICKTPOJABAYATENb, IEHTPOOENKHBIK  HACOC M HJAPOIMAHIJP € TIOPILHEM.
Hocnepmit - ofecneunBacT HOCTyHaTCHLIOe JABWKEHME LITOKa  (1ITOKOR) ¢
OHNPCJCHCHILIM - YCHJIACM  TIPH BPAIICHHMK  KOMCCA  HACOTA € HOMOLLBIO
vickTpoasiaresst. JIpararens uMeer odmorkn ga Hanpsokenne 220 wian 38013
npi aactote 60 ', KoTopule HOAKIIOUHAOTest 1100 HENOCPCACTBEHHO K CLatopy
OCHOBHOIO AJIEKTPO/IBUTATENS, MO0 C TMOMONLIO OT/ICHLION0 KOUTAKTOPd B
CUT

"IMCKTPOTWJIPABIUUCCKHE TONKATENN jlonyckaioT 1o 700 BKioueHui B vac.

B Hacrosmee  Bpemst  CepUHHO  MBIOTOBJISKOICH  OJUITOITTOKORBBIC
HPABIHYeCKUe TojikaTenn tanos TDOI16-2M, TDI 25M, TI'M 50, TI'M 80 u
1Y XUIFOKOBbBIE TonKaTenu trna 1 160 b.

ITuKe UPUBOISITCH HCKOTOPHIC TCXIMUCCKHC JaHHbIC TOpMO308 THiza TKTL
¢ YKQ3AHHBIMU THJPABIAHYECKUMH TONKATCIISIMH.

| Jlannele TopMoOs3a ~ Hannble 3J1eKTPOrHAPaBIMYECKOro TOJMKATEs ]
} TII TOPMO3. THII ycuiue X0/ MOWHOCTD [TOK JABUI,
} MOMENT, noabCeMa, | IITOKa, | J(BUrar., npu
o Hw b 1 H | mme | kBr 380B, A
‘ 1160 100 O 16-2M 160 25 0,11 0,46 —;
TKTI 200 M 300 O 25 M 250 32 0,11 046 |
YTKTE 300 M 800 TI'™M 50 500 50 0,2 0,7
‘ TKTI 400 M 1500 TI'M 80 800 50 0,2 0,7




1
|

T 500 M|

TKTI 600
TKTT" 700
 TKIT 800

f

62
2500 | TrM80 | 800 50 0,2 0.7
5000 | T160b | 1600 60 0,4 1,3
8000 | 11605 | 1600 90 0.4 1,3
12500 | T1606 | 1600 | 140 0,4 1,3
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Ipunoxenue 7

OpHEHTUPOBOUHAS CTOMMOCTE OCHOBHOH 2JIEKTPUUCCKOH ailllapaTypbl

I limmeHoBaHwe arnnapara
I omanjoKoHTposep
I.onrakrop

CPene wpemenn
[ Pene nanpspKeHus

e e MUKCHMaNBLIIOTO TOKA

[ KoHeabIie BLIKIIOYATe U

i
i

PyOnibHUIK

I lakCTHBIC BBIKJIIOYATEIHN

| K1101IKM yUpaBJieHUs!

| LIaBKHE PEIOXPAHUTEIN N

Tun

| KK 8400-KK 8700

KTJI-121
KT-4A-2
KTIIB-500
KTJI-111
KTJ-4A-3
KT-6012
KT-6013
KILJ-113b
KI1)I-11456
KIJI-110
KILE-121
KIJ-3-111
P3-500
POB-800
P-3150
P-3155
PDO-401
PH0-402
P-3100
KVY-501
KVY-503
KVY-504
KY-5006
BY-250A
P-200
11B-10/C11-27
IB-10/CI1-28
KY
HP-2-15a
60A
100A
200A

600A

Croumocts MOHTaXa cocTarsicr 20+25% or
OCHOBHOTO 2JICKTPOOOOPY LOBAHMS.

Hoa (556

PLimnouHas ¢cronmocTs

CYMMAapHO# CTOMMOCTH
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Texnuveckue xapakrepuctuky rpefidepa
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No [pefidh e = = r— &
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8108 - g | e
2 = |z 4
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I 2 13 5 o |
- }Lr 3YXJIBUTATCILHBIC Jus ChUTY'THX TPY308
1. ,B,Byx;nmmTeﬂanm Just necuano- |5 | 1,0 ‘ 1912 16,7 |4
| TpaBHIHbIX IPY308B )
2. JIByxKanarnil sy 5 123 11980 |07 14
3. Omlox‘mcuubm adsyeas 10 3,5 3560 |5 03
4. | YerpipexkaHaTHblid JUsE necuano- | 10032 14225 |62 | 2x4
TpaBRiinLIX (py308 i o
5. | Apyxkanatneii mas rccuano-rpasuieeix | 15 [ 4,5 6380 183 |4
Ipysos : [ . .
6. usvxx.mdnu)mmﬂ erm s 7 6500 18,8 |4
7. | YerbipexkanaTHbiii juis IIELKd S 16 (S 16535 186414
8. | Uerbphixkana bl Juist py/ibl 16 14,2 15280 (82 |4
9. | Yerbipexkanarusii Jus l1ecka 10 13,2 13800 17,644
| 10.] AByXKanaruplii Juis Hecka 16 15,3 ‘5850 87214
Muorouesoctite
; - ‘. R S —
L1.| Tpexuemocrhodl  ayxkawarnpit  ans {5 3.8 | 1790 |6 4
_ | kpyrmoro neca I
12, Tpexucmocrnol  uerslpexkaHatubiii s | 15 (4,5 16200 | 5,8 | 2x4
HOBOJHOR JIOOBIYM TeCHAHO-I'PABUIAHBIX
rpysos . )
13. Tptx%n}ocmou ABYXKaHATHBRIH  Jjuis | 5 | 1,35 (2225 [4,96 |4
HOABOHON  TOOBIUY [ECHYAHO-TPABUH HbIX
Ipyson
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