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YKN3HeHHbIN umkna obbekTa
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HapexHocTb

CBOMCTBO CUCTEMbI COXpPaHATb 3a4aHHble PeXUMblI CbYHKLIMOHVIpOBaHVISI npn NAMeHeHuun ycn03vu7|, OTKa3axX JJfieMeHTOB U BHe3aMNHbIX
BO3MYLUEHUNAX

Llenu pacyeTa noka3satesnien HaAeXXHOCTH:

1. OnpegeneHue aHeproobbLeKkToB (BbiiBNeHUe «y3KMX MeCT») U OLleHKa COOTBEeTCTBUA LieneBbIM NoKa3aTensamm
2. CpaBHeHMe 1 aHanmM3 CXeMOTEXHUYECKUX PeLLlEeHnn

3. KowmnnekcHas oueHka adpeKTUBHOCTM peLueHmnin no P3A

4. HeobxoauMOCTb perynsipHOro rnoBbILLEHUS NOKa3aTenen HagexHocTn 9C

I OTCyTCTBME €ANHOrO CpeacTBa A KOMMNEKCHOro pacyeta HaaexXHoCcTn >
HeKa4yeCTBEHHble pe3ynbTaThl pacyeTa nokasaTenen HageXXHoCTH
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KomnnekcHbIN pacyeT nokasaTtenen HagexHocTu B MNMAK «UO3C» L'.DE:

AHanus3 cxem n pexxumos AHanus peweHun P3A
Pacuet MHTErparibHbIX nokasarteneu HadEeXHOCTUN J3JIEKTPUHECKUX Pacuet napamMeTpoB HAOEXHOCTU pPa3JIMYHbIX apXUTEKTYP

ceTen CuUcTem 3alnTbl, aBTOMaATUKN U ynpaslieHUs
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ATanbl pacyeTa NokKasaTenen HaaeXXHOCTU INIeKTPUYECKUX ceTen

Pepaktop 99C AHanns cxem 1 pexmmosB

] PenakTop33C | M3C20 v.7 1312.2023 06:44 (Nikita Lebsdey)
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Pa3paboTka/MMnopT CXeMbl 3HEPrOCUCTEMbI BHeceHne napameTpoB HadexHoCcTn obopyaoBaHus n/mnn P3A
Banugauus cxemsbl
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PacueT nHTerpanbHbIX NOKa3aTesrien HaAEeXHOCTU 3NEeKTPUYECKUX CeTeun L"DE:

OToOpaxxeHne napameTpoB NoTpedbuTesnien B pa3HbIX
leHepauus n pacyeT cueHapves CLeHapusAX 1 nokKasaTenei HaaeXHOCTH

LI Awanwz cxem pexmon | ApTsiGaw 110/10 K& NPOBKT NCACTAHUMN 4717 BEMOHCTREL w0001 2112.2023 1417 (Bowgaps AA)
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@ PACUET CLEHAPMEB YCTIEWHO 3ABEPLIEH

3anonHeHue NapameTpPoOB reHepaLun cLueHap1es AHanuns peXxnumoB areKkTpoCcHabXeHns noTpeduTenen
MeHepauusa cueHapumeB no kputepuio N-k AKCNopT pe3ynbLTaToB PacyeToB
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PacueT nHTerpanbHbIX NOKa3aTesrien HaAEeXHOCTU 3NEeKTPUYECKUX CeTeun L"DE:

OToGpaxeHue pe3ynbLTaToB pacyeTa CLeHapueB CpaBHeHWe BapuaHTOB peanu3auumn
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OTob6paxeHne TensnoBOM KapTbl No neperpyske obopygoBaHms CpaBHeHMe UHTerpanbHbIX NoKa3aTternen HaaeXHOCTU Pa3HbIX
N NO MHTerpanbHbIM NOKasaTensiM HageXXHOCTU noTpeduTenen. NPOEKTOB
MpocMoTp cxem BCex CreHepupoBaHHbLIX CLieHapUeB OnpeneneHne pedepeHCHbIX 3HAYeHUN

LIEHTP KOMMETEHLMIA HTH
Ha 6aze HUY “M3U" 6



PacuyeTt HagexHocTu peweHun no P3A

1
PaspaboTka CTPYKTYPHOM

CXeMbl  apXUTEKTypbl MU
Tabnuubl  pacnpegeneHus
pyHKUUM P3A "
TepMUHanoB

MeHepauus
cueHapueB

PacCY€THbIX

3
PacuéTt cueHapueB

PacueT
HageXHoCTHU

4

nokasarenem
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OnbIT NnpoBeaeHns pacyeToB nokasartenen HagexHocTu B NMAK «UO3C» ‘L"DEE\

PesynbraTthbl:

» [lpoBeaeHo cpaBHUTENbLHOE UCCeQOBaHME pacyeTa nokasaTenen HaaexHoCcTu cxemMbl anekTpocHabxeHns B NMAK «JO3C» n PSS
Sincal. PasHuua 3Ha4YeHnn nokasaterien HageXXHOCTU HecylleCTBEeHHa.

* BbInonHeH aHann3 HageXXHOCTU pasnUYHbIX apxXnTekTyp noctpoeHna komnnekco P3A: I/lI/11l/LeHTpann3oBaHHas /C rubkomn
JYHKUMOHANbHOW CTPYKTYpPOW
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Cnacu6o 3a BHUMaHue!

MBaHoB AHTOH AnekceeBuY

SMART

EPS
uEHTP KOMI'IETEHI.I.HH HTU LIM®POBOW JBOMHWUK 3HEPFOCUCTEMBI @ TP KoM e T
Ha 6a3e HUY “M3aU”
TEXHONOIrM TPAHCNOPTUPOBKU
INEKTPOIHEPT M M PACMNPEOENEHHDbIX EnLAB

WUHTENNEKTYANbHbIX 3HEPTOCUCTEM

NhuxeHep LleHtpa HTU M3U U,I/I(prBOﬁ

Hawwu cou. ceTu:

https://t.me/nti_cc_nrumpei

ivanovmpei@ya.ru ﬂBOﬁHVIK
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3HEeprocucTemMbl

Yy y UenTp komneTerumii HTH
POCCVI NCKNA «TexHONorM TRAHCTIOPTH-
POBKW 2NeKTPO3HEPrK U

M oﬂen M py DU‘l M ﬁ pacnpejeneHHslX MHTennek-

TyanbHbiX IHEPrOCUCTEM»
KOMIMJ1eKC Y MU

peaﬂ bHorO 000 «MuTennekTyansHbie

3/1eKTPO3HEepreTUHacKue

BpeMeHM CUCTEMbI»




«UudpoBon aBonHuk aHeprocuctemsbl (MAK «LOI3C»)

npoeeneHune Hay4dvHo-uccneanoBartesibCKux pa60T, CBA3aHHbIX C
MogesimpoBaHMUEM rnoeegeHnqda sHepProcuCTemMbl B pearibHOM
BpeMeHU Npmn BO3SHUMKHOBEHUN PaA3JTNYHbIX BO3MyI_I_I,eHI/II7I B
JHEeprocncremMme

npoBeAeHUs MHXeHepPHbIX paboT, CBA3aHHbLIX C TECTUPOBAHUEM
obopyaoBaHUS CUCTEM PeNenHon 3aluThbl, NPOTUBOABaPUNHON
aBTOMaTUKMN, CUCTEM yrpaBneHna n ap.
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LUEHTP KOMAETEHUWA HTU
Ha Baze HUY "M3n~

10



ITechnologies

AMETEK

“’\V\{, 4 ®
: ela
PowerFactory

| MATLAB PSCAD =

9| A\smuLINk —

SIEMENS
PSS®SINCAL

OPAL-RT

TECHNOLOGIES

|

=3

POCCUCKM MOOESIMPY LM KOMMNEKC
LINdPOBOWV ABOVHMK SQHEPTOCUCTEMBI
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* 1. ANA Yero c4MTaTb HAAEKHOCTb M KOMY 3TO HYXKHO
* 2. NaK UA43C NO3BOJIAET paccynTbiBaTb HaaeKHOCTb ceTh n BATIC
* [lpoBeaeHO nccnepoBaHue



Pe3ynbTraThbl NpMeMo-cAaToUYHbIX UCTbITAHUN ‘ L"DE:\

MpoBepka paboToCNOCOOHOCTN U DYHKLIMOHANBHOCTY NPUMNOXKEHUS

Pepaktop 33C CumynsaTtop 939C XypHan coObITun
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Pe3y.l1bTaTbl npnemMo-caaTo4HbIX MUCNbITaHUN ‘ m:\

[MoaTeepxaeHue wara pacydeta (50 mkc) moaynsa pacyeta pexunma pearnbHoro spemern MNAK «LA9C»

NAK «LO3C»
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Pe3ynbTaTthl NpuemMo-cAaTo4HbIX UCMbITAHUN

[MoaTBepkaeHue wara pacyeta (50 MKc) moayns pacyeta pexuma pearnbHoro BpemeHu MNAK « A3 C»

|, — 3Ha4YeHusa ¢ RTDS

|, — 3HavyeHus c LA3C

D1:

02

01
02

WA BH1-1b
RTDS_BH1-1b

LA BH1-ke
RTDS_BH1-kc

@ A M S AB6 AT 4SS a4 e

o 4
P . ) 49

Cpeﬂ,HFIFI OTHOCUTENbHAA pa3HMLa MTHOBEHHbIX 3Ha4YeHUn ToKa Unu

_ 13657 — 3655

= 0
3655 * 100 = 0,054%

son 509 510

1.567 kA
1.547 kA

2095 WA
211 %A

‘ Bpenn |m.|. ||A9+H-h ms‘m-lq una:{ B ATDS |uu-|: unac| BH-c_RTDS | e
S S S A SO I SO S I S A

1 14:34:36.845 2385 2385 78,12 74,01 -164,5 -166,5 o
1 14:34:36.846 2118 209,7 2,056 2,056 2138 2138 21
: 14:34:36.847 164,5 160,4 74,01 7812 -2405 2405 4,1
* 14:34:36.848 98,68 96,63 1418 146 2446 2446 2,05
+ 14:34:36.849 24,67 2261 1974 1994 2261 2241 2,06
14:34.36.850 514 <5551 223 2323 -183 -180,3 411
.1438:36851 1234 1254 2046 2446 1254 1213 2
- 14:34:36.852 -183 -185 2323 230,3 53,45 -43,34
14:34:36.853 2241 2261 1974 1953 2467 26,73 2
143436854 2446 2446 1438 139,8 98,68 100,7 0
1 14:34:36.855 -240,5 2405 76,07 71,96 162,4 1645 o
1 14:34; 2138 2118 0 4,112 2118 2118 2
1a: 1665 -162,4 -76,07 -80,18 285 2385 41
14 1007 -98,68 1439 -148 2426 2426 2,02
(14 26,73 28,67 199,04 2015 2241 22 2,06
+ 14:34:36.860 49,34 53,45 2344 2344 180,8 1783 411
14:34:36.861 1213 1234 2467 -246,7 1234 1192 2,1
14:34,36.862 180,9 183 2344 2323 514 47,29 2,1
14:34:36.863 22 22341 -189,4 -187,4 26,73 -28,78 21
2426 2426 -146 1419 -100,7 1028 0
2385 2385 78,12 74,01 1645 -166,5 0
2118 209,7 -2,056 2,056 2138 2138 21
164,5 160, 74,01 78,12 2405 2405 a1
98,68 96,63 1418 146 2446 2446 2,05
E 2467 2261 1974 1994 2261 2241 2,06
14:34.36.670 514 5551 2323 2323 -183 -1803 411
143436871 1234 1254 2446 2446 1254 1213 2
- 14:34:36.872 -183 -185 2323 2303 53,45 49,34
143436873 2241 -226,1 1974 1953 2467 26,73 2
1434366874 2446 2446 1439 1398 98,68 100,7 0
1143936875 -2405 -240,5 76,07 7196 1624 1645 0
143436876 2138 2118 0 -4,112 2118 2118 2
14:34:36.877 <1665 1624 -76,07 -80,18 2385 2385 4,1
143436878 -1007 -98,68 1439 -148 2426 2426 2,02
143436875 26,73 -24,67 -199,4 2015 24,1 22 -2,06
14:34:36.880 49,34 53,45 2344 2344 180,9 17839 -4,11
- 14:34:36.881 1213 1234 -245,7 -245,7 1234 1192 21
14:34:36.882 1809 183 2344 2323 514 47,29 21
14:34.36.883 m 2241 -199,4 -197,4 24,67 -28,78 21
14:34:36.884 2426 2826 -146 1419 -1007 1028 o
1 14:34:36.885 2385 2385 -78,12 74,01 1645 -166,5 0
1 14:34:36.886 2118 209,7 -2,056 2,056 238 2138 21
§ 14:34:36.887 164,5 160,4 74,01 78,12 2405 -240,5 41
14:34:36.888 98,68 96,63 1418 148 2446 2446 2,05
£ 14:34:36.889 24,67 2251 197.4 1934 -2261 2241 2,06

|(I’c:nmlla_nds)‘m| Cpeanee ‘

anauenme

| % |
1)

0,057424118
0,112113754
0,056056877
0,056330325
0,112387203
0,054689536
0,054689636
0,054689636
0
[
0,054689636
0,112113754
0,055236533
0,056330325
0,112387203
0,057424118
0,057424118
0,057424118
0
[
0,057424118
0,112113754 0,078226048
0,056056877
0,056330325
0,112387203
0,054689636
0,054689636
0,054689636
[
[
0,054689636
0112113754
0,055236533
0,056330325
0,112387203
0,057424118
0,057424118
0,057424118
[
0
0,057424118
0,112113754
0,056056877
0,056330325

HanpskeHus coctasnset nopsaka 0,01%
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NMoarBepxaeHue paboTocnocoGHOCTU NPOTOKONOB ‘L"DE:\

1. M3K 104
KnueHt QTester104
Cepsep MAK «RTDS»
2. MODBUS TCP
KnneHt Modbus TCP
CepBep Modbus Poll
3. MQTT
KnneHt Mosquitto
4. UDP
KnneHt Matlab
CepBep Matlab
5. M3K 61850 GOOSE i
N3patenb MMOT P3 «9KPA» =

Noanucynk MMT P3 «OKPA»
6. MOK 61850 SV
N3paTenb MMT P3 «OKPA»

o
- -
LUEHTP KOMAETEHUWA HTU
Ha 6aae HUY "Man” 16



NMoareepxaeHue pacyeta 600 anekTpnyecKkux ogHoasHbIX y3ryI0OB HAa OAHOM pacYeTHOM ‘L'IDE:\

moAayrne
©  Cumynsrop 33C | NMUTect14 v.99 1112.2023 0228 (admin nti @ admin nti >
° o o 0% (300 ¢) O
MapameTpbl: o
« 600 Tononornyecknx ogHogasHbIX y3noB : |
OB

* Cxema cogepxuT: TT ¢ HacbILWEHUAM, e .

CKPM, CI, AL, AT, TH n gpyrue .

ANIEMEHTDI

2 8___Q20RIGINAL
@ CUMYNAUMSA 3ANYLEHA

Cumynsums sanywena

» 3anyck cxemMbl < 10 cekyHf,

nan

() NPEOBPA3OBATENb AENCTBYIOWMX 3HAYEHMIA

NpeoBpa3sosarens AEACTBYIOWMX IHaUEHUA: 3anywen

(@ CEPBMC OCLMNOrPAMM
Cepauc ocum norpamMM: 3anywen JORIGINAL

() GOOSE rEHEPATOP

}  W2CORIGINAL
Goose rexepartop: 3anywen

p wac

®  W3CORIGINA
(@ SVrEHEPATOP i

SV reweparop: 3anywes

PesynbraTthl UCNbITaHUA:
1. 3arpyska 600% CPU, 4To cOOTBETCTBYET MCNonb3oBaHuo 6 annapatHblix notok OC unun 3x saep OC.
2. Ha Tepmunnane MINT P3 3KPA otcyTtcTByeT curHan «HencnpasHocTb SV 9.2 LE»;

3. MINT P3A OKPA oTknounn aBapurHbIn peXxnm 1 sanucan oCcunnorpammMmy aBapunHoro pexmnma;

4. Ocunnnorpamma asapunHoro pexuma n3 MIMNT P3A OKPA cooTBETCTBYET TEKYLLEMY PEXUMY;

5. lWar pacyeTta aBapumnHoro pexmnma paseH 50 MKC;

LUEHTP KOMAETEHUWA HTU
Ha 6aae HUY "Man” 1 7



Pe3yn bTaTbl NPUeMo-CAaTO4YHbIX UCMNbITAHU n

Mony4eHbl pekoMeHaauumn no gopaboTke

Bce 19 ucnbiTanmin nponaeHsl 6€3 3amevaHmi

Pe3ynbratel paboTt B pamkax nepBoro atana paspadotkm MNAK «LLO3C»

TpeboBaHNAM

NosIHOM o6 bemMme COOTBETCTBYET

npeabABIIEHHLIM

Hansenosanie nenprramus Ouenka
TPOTOKOJ Hamsienopanne nensranus Onenca Hamwenosanne nensranas Ouenxca pesyanTa
wenbranih TIAK «LUIICr B pasikax BRTIOAHCHHS NEPROTO ITANA I0TOBOP NOCTARKN pESyALTATA prayaLTATA » petedprinsl Mpumesaume
0GopYIORaDIS H HPOTPAMMHOTO OBecTIEqEHNN ACHLTANN Tpsenaine » HenuT NN Tipnesanne (Coorsercrnyerfue
(Coornercrayerine (Coornerernyerine
L O6uext wenwranuii ) 19 o
G 2. JoGuswm. um YFKIBOHATLHOCTH IPIADKCHA TopasoTe: .
TAK dUpCy - oatazspeson Cacviommaom P
2. Mecto nponexenns ncnnrranmuit Wm,?oﬁ;ﬂ ponnpaxy craapte
r. Mocxsa, ya. 17, L CHMYIIAN. o e
b lewp iporoeas MK 61850 7. Sasenamms
[ —— " Tponepea " e o FA—
L —— aapaboTee: "
cproc VIpaRAEIHE KaecTHOM
- e «Penaxrop 33C» Ji T — npoTorona SV. G
3. Tpoaoanteannocth Hemuanii CraTHeTHRN 110 - -
irsecTay 10, | Tiporpmasmsii moyms nozaepwsn Coomaememayem
Hemuranns nposoastes 12.12.2023 1. TONOJOTHYECKHX mpotoxona GOOSE»
omofasuX y3ion T
4. Deas neauraxnit CXEMB. 1 [pOTPaMMERI MOTYIIS TH0ICPENH Coomsemcemeyem axmoucune
Thoma. mcmsl sREOTGE N sl PesyTaTst paGoT B PAMKAX NICPBOF0 ITAIA I0TOBOPA NOCTABKH OGOPYIOBAIT i NPOTPAMMIIOTO
Tposcpea e 1w oBecnesenns, eoGxoaumoro s coyaik IAK «[UIDCh coomsercrayer / coometcrayer
TIAK «LI3C» Tpe6oBasmaM, IPCTLABIACMEM B (bYHKUMOHRTLHOCTH TIPHIOACHHA AopaBoTse: T P s
(s I
TexHireckoM ATRINL, B PAMKIX BMTIOTHCHHA TICPAOTO I3 AOTOBOPA NOCTARKIH OBOPYAORAHIA i amren HoGassms suibop 1 e peaTuore spencin (PMPE)
oroGpamaentia TIAK dy1Cs Or OIBOY BO «HHY «MOH»
IporpaMMHOTo obecnescHus. HIMEPEHHI WIEMEHTA HA
cxeny. "
5. Topmiox wenmrranmii G Y H éeu Wy 4>1 %/“fx“tw //
Tiponcpra . , - Motsocrt LTAK «ILT3Co pn paesiere opadorye: mom?"‘i ” Frr She
Hemaranis npoBouincs  coorsercrani ¢ Tporpasasolt i Metomumofl nemaraii MAK (UIICy. RO ML OC A NP AR aopabarse: < HCHOTKI0BIRHEN MHOTOLICPHOCTEL [ — PYON e
& Pagmrm seaml «Hypran coburmii 1. Tipu o 1. m:;‘s‘:f:nw. Yapcipp M TeC Cotogl X st
CNeTATS HAHTCHHEE doracnocms Ilvdrluch DHO
Pesymrart nermuranit npusenern s Tabaniie | x nacrosuiemy Mporokoay. Ay BHICTPOrD OTOGpAKCHIE
T 1-Pe wimkabe Tk LMK n0CTe HAMCHCHR 3arpyTi
aGmnsa 1 - Pesymsrar emurmanii s — CPU.
jr—————— vt ol oroGpurm. [rov— c o S G i s
pesyanTara Cobemi, «LlIIC paceTumaTs eXeMy, 4 F
» bixdies Tpsecsascne. 1 - ::mnnllnmux QO yAT0R y) 79
(Coormercrayer/ne Tiposeps 2 ; . / 5 /
, PR S e fpalpprea 2 22 Grcncvcsyom 4
e = a Cpaiprs J e — 15, | Hporpmasmsa oy allporoxon Coomermemeyem Ewac, Hodndey QHO)
¢y-mmuu.,mmm nprAOKCHNE [T — MK 60870-5-104»
1. | «Hurerpaunonnas nasTgopman s JHAUCHA YT Y N doxxcniocmo Hoonucy DHO
WACTH ByNKLMONARA yUpaBTEIHE 16. | TPorpmomsdi woayms «llpotorea Coomaemcmayem
MOTBIOBATCLEMI " | UDPa
t Lponcpra o Gomxenocms Toomuce DHO
C | no YHKEIHOHAILROCTH NPRIO eI 17, | Tporp: Ce
@ AR OAANIOGTN DpANEASNS 2opadorse: “Ocorpamsian npotoxona Modbus TCP
TpatonHas niETdopMI» B P A—— o . - dosnocm Toomucy DHO
2. | sacrie ysarmeouana ynpasacems T MOTYIR 15, | TIporpmasmt oy nozepmxs Coomsememayem
DpocKTaI P PACHETA PERMMB PEATLIOND BPEMEIH npotoxona MQTT»
NASBAIHE APIIOAENIS b TIAK LJ3Cs Goacocmy uce HO
3ArOT0BKE Ha BRIATKE 19, | M P o /f’ 4 5
Gpaysepa. Tposcpen 2 - Fesst.openrip HOIIAE J % et A
1 doaacnocmn (Haomico DHO
4
UEHTP KOMMNETEHUMWIA HTH
Ha 6a3e HUY "Man”
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Mopaenb CMHXPOHHOrO reHepartopa
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Cxema ceTtu

P 232 30" MBT
O 131.720" Meap
5 2671:30" MBA

H1

b 4853-88° A

B3

Ub 179.8.-68° kB

UBc 3377.-40"uB

acz

Ube 311.4,-34°kE B2 Ena
Linggisa 350 sim Bz 350
|
P - o - -
Ubc 333.4.-24° kB 190.6.40° MET P -.E.er MET
Q -23.0£0" Meap O 08 7.,0° Meap
o 5 20082-173° MBA 5 1485107 MBA
Ib 3826.-38°A Ub 192.5.-53° kB ena
Bnz2
[l.qmaﬂﬁ - J:I.r!naﬂﬁﬂlul
N
¥ P 34.9.0° MBT
P 2186.0° MBT
0 -12.7.0° Meap

O -43.720° Meap
5 221011 MBA

5 37.2.-20° MBA

2 1

Lec 20.0£15" kB F -4141-0* MBT P -415.2.0" MBT

PO -AIS2A0°MET o eeg e Maap Q@ -203.0:0" Meap
0 -2030:0°Msap 5 445 5,-150* Masp 5 462.22-154° MBA
5 462.2,-154°MBA

b 387821 A LB 1925,-48% kB e

Omna 350 kM

b 7E6.8.L007° A Ub 192.5.-47" wB 1 2

Ube 337.72-31* kB

P -147.0.0° MBT
0 321.5:0° Meap
353.9.115" MBA

P 187540 MBT P -182 8.0° MBT
O -105620°Meap O 20120° Meap
5 2239s-28°MBA 5 18390174 MBA

= Ube 333.4.-15" kB
Q@ -306.2:0° Meap

b 60512175 AUbL 195.02-50° kB

ke 3377.-38%uE
0 -314120* Meap

UEHTP KOMMNETEHUMWIA HTH
Ha 6a3e HUY "Man”
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[TapameTpbl reHepaTopa

MapameTpbl

NopcTaxumr

3 v
Ofwme ABTOMATHUKE

Homumanskan sactora, Ny
50

HOMHHANLHAR MOWHOCTE, MBA
500

PeakTvEHOe CONPOTHRNEHNE DACCERHIA CTATOPA, 0.8
ooz

AKTMEHOE CONPOTHENEHNE CTATOPA, 0.8,

0,02

PEaKTUEHOE CONPOTUBNEHAE P oEMOTKN

o.e.
6.178%e-2

AxTHEHOE CONp B6MOTRM YHOEHUR, 0.0
1.4068e-3

PEaKTUEHOE CONPOTHENEHNE BITUMOMHAYKLIAN POTOPA W
craropa no d-ock, 0.8,

166

AKTHEHOE CONPOTUENEHUE ASMNBEPHOR OEMOTKM No d-0cK, 0.8,

40699e-3

PEAKTUEHOE CONPOTHENEHNE PACCERKIA AEMNBEPHOR OBMOTKN
no d-ocK, 0.8,

HaumexosaHme

1

20

MOCTORHHAA MHEPLMM, C
3

KoadibuLMeHT BRIKOMD TREHUA, 0.8,
01

PeaKTanoe COnpoTHaNEHNE B3aNMONHAYKLMK DOTOPa k
CTATOPA N0 §-0CH, 0.8,

158

PoaKTHEHOE CONPOTUENEHHE PACCERNNA NEPEOR AEMNdEpHOR
0BMOTKI MO §-0CK, 0.8,

032928
AKTHEHO® CONPOTHENEHAE NEPEOA ABMNBEPHOR 06MOTKM N G-
ocn, 0.6,

1.4145e-2
AKTHEHO® CONPOTHENEHAE BTOPOR AEMNGEPHOR DEMOTKM NG q-
ocn, 0.8

8.1942e-2
PEaKTHEHOE CONPATUBNEHUE BIAUMOMHAYHLMN femnbepHs
6BMOTOK NO G-0CH, 0.8,

4]

PEaKTHEHOE CONPOTUBNEHNE PACCORHUR BTOPOR AeMnbapHoil
GBMOTKI N0 G-0CH, 0.6,

MapameTpbl

MogcTakyua Haumenozaune

3C1 ri
OGwue ABTOMATUKA

KaWana no or Har
(xoU)
|~] AsTomarwyeckoe perynupopanie so3bymacHEM
25

TOCTOAMHAR BPEMEHI HHTETPHP Kauana no o KaHana ¢ no CKOPOCTH

uanpameuns (TU), &

05

HIMEHEHMA Hanprokenns (K1U)

-10

MOCTORKMAR BPEMEHN KAHANA CT no cropocTi
HaMeHeHna HanpAxenuA (Tall), ¢

0,06
TOCTORHHAR BPEMEHN KAHANA CTABHAMIAL AN NO COPOCTH
WIMEHEHHR TOKA Bo3GYaeHus (Talf), c

015

CHETEMBI (Ke)

1

HusHmid npegen cHcTembl BO3BYKACHHA, 0.€.
=100

| AaToMaTMuecKoe perynMpoBaHHeE YACTOTbI BpALLEHIA

OTHOCHTENbHAR MOLLHOCTS TYPEHHB, 0.€.

1

KoIhUUMEHT YCHNBHIAA Pene CKOpOCTH, 0.8.

20

HIXHIA NPEAeN NONOKEHHR IACOHKH, 0.€.

KaHana ¢ NO CKOPOCTH
MaMeEHeHNR Toka sosByxaenna (K1If)

0,0

TOCTORHHAR BPEMEHI CHCTEMBI BO36YKARHMR (Te), €

BepxHni NPeAEn CHETEMbI BO3BYRACHIA, 0.8,
100
YeTaBKa No HanpsikeHMio, 0.e.

1

MNocTonHKan BpemMeHn TYpEHHBI, ¢
1

HauanHoe cOCTORHME TYPSHHbI, 0.€.

0

BepXHUi NPE/len NONOXEHHA JACOHKH, 0.8.

1

Ycraeka no vacToTe, o.e.

5.45818-3 9.4199e-2 o 1
PeakTHeHO® CONPOTHENEHHES B33MMONHAY KUK OBMOTRA - YcTaeKa No MOWHOCTH, 0.&.
Bo3bywaeHna n gemndepHon 0BmoTin no d-ocw, 0.8, v| Per L ™ f

v MNocrosuuan perynaTopa ", ¢

20
Ommerme
OTMeHUTB
LEHTP KOMNETEHLWA HTU

Ha 6a3e HUY "Man”
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MexaHn4yeckne XapaKkTepUCTUKM

29 30 3 32 33 34

35

36

[ycK reHepaTopa

YcnewHasa CMHXPOHM3aumA
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MexaHn4yeckne XapaKkTepUCTUKM

bd & O © © I T

182 18
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Habop mouwHocTm

OTknouYeHune nnHnm BJ12
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MexaHnyeckme xapakTepucTUKK

b 1) O < I: ’L) E|7 Ownain (@)

a1

a4 a5 96 97 58 99 100 101

OTKkNtoYeHMe NnHUKM BJT1, aCMHXPOHHbIN X0A4,
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L=

Ocumnnorpamma TOKOB reHepaTopa npwu
BK/IFOYEHUW €ro B CeTb

00:00:34,802000 00:00:35.01 8300 00:00:3 00:00:35.452700 00:00:35.669600 00:00:35.886500 00:00:36.103400 00:00:36.32030 00:00:36.537200 00:00:36.754100 00:00:36.971000 00:00:37. 187900 00:00:37. 404800

b (M), A

00:00:35.452700 00:00:35.669600 00:00:35.886500 00:00:36.103400 00:00:36.3 2030 00:00:36.537200 00:00:36.754100 00:00:36.971000 00:00:37.187900 00:00:37.404800

c (1), A

85100 00:00:34.802000 00:00:35.018900 00:00:3

585100 00:00:34.802000 00:00:33.01 8900 00:00;

00:00:35.452700 00:00:35.669600 00:00:35.886500 00:00:36.103400 00:00:36.32030 00:00:36.537200

00:00:36.971000 00:00:37.187900 00:00:37. 404800

LUEHTP KOMMETEHUWIA HTU
Ha 6ase HAY “Man” 2 5



Ocumnnorpamma TOKOB reHepaTopa npu

OTKAKYEeHUUM nnHum BJ12

30,000
20,000
10,000

y Il AARARAAAT
A

-20,000

-30,000

00:04:28.373300 00:04:28.550200 00:04:28.807100 00:04:29.024000

30,000

20,000

10,000 ‘
0

10,000 '

-20,000

-30,000
00:04:28.373300

| e
LA

00:04:28,550200 00:04:28.807100 00:04:29.024000

30,000
20,000
10,000

o I |
woeco (00O

-20,000

-30,000
00:04:28.373300

I
(0

00:04:28,550200 00:04:28.807100 00:04:29.024000

|
|

la(F1), A

I
o

00:04:29,674700

1
IUUUU

00:04:29.891600
b (1), A

00:04:29.240900 00:04:29.457800

|
e

00:04:29,674700 00:04:29.891600

le (1), A

|
I

00:04:29,891600

00:04:29.240900 00:04:29.457800

A I
I IIHH[[ ]

00:04:29.240900 00:04:29.457800 00:04:29,674700

it i

I
I

00:04:30,108500 00:04:30.325400

It

00:04:30,108500 00:04:30.325400

A A
I

00:04:30,108500 00:04:30.325400

L=

it
WL

00:04;30.542300 00:04:30.759200 00:04:30.976100 00:04:31.193000

MR I
|

[ ’ U101

00:04;30.542300 00:04:30.759200 00:04:30.976100 00:04:31,193000

i |
LCLLELRL R

00:04;30.542300 00:04:30.759200 00:04:30.976100 00:04:31.193000

LUEHTP KOMNETEHUWA HTH
Ha 6aze HAY "M3N™
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Ocumnnorpamma TOKOB reHepaTopa npu

L=

OTKAOYEHUN TINHUK BJ11, aCUMHXPOHHbIN X0/,

40,000

30,000

20,000

10,000 ‘ | | .
0

10000 Il l I 1

-20,000 .

-30,000

-40,000
00:01:36.207900

NI

00:01:36.424800 00:01:36.641700 00:01:36,858600 00:01:37.075500 00:01;37.292400

40,000
30,000
20,000
10,000 ‘ !

0000 | Il | I

-20,000

-30,000

-40,000
00:01:36.207900

UL U

00:01:36.424800  00:01:36.641700  00:01:36858600  00:01:37.075500  00:01:37.292400
40,000
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10,000
0
-10,000 | ‘ ‘ |
-20,000 ‘
-30,000
-40,000
00:01:36207900  00:01:36.424800  00:01:36.641700  00:01:36.858600

00:01:37.075500 00:01:37.292400

la(l1), A

A asanNARAN o
I Uiy

00:01:37.509300 00:01:37.726200

Ib(r, A

00:01:37.943100 00:01:38.160000 00:01:38.376900

, Hlll Il.'
l| ! "

00:01:37.509300 00:,01:37.726200 00:01:37.943100

lc (1), A

00:01:38.160000 00:01:38.376900

i
ik

00:01:38.376900

J]l I
iy

00:01:37.509300 00:01:37.726200 00:01:37.943100 00:01:38.160000

il AN A A
11 1

| l‘l'll

00:01:38.593800 00:01:38,810700 00:01:39.027600

.‘I|||,.| .
il 'H il

00:01:38.593800 00:01:38.810700 00:01:39.027600

T |||4|||I, [ AN A
o

"v| ! NI

00:01:38.593800 00:01:38.810700 00:01:39.027600

LUEHTP KOMNETEHUWA HTH
Ha 6aze HAY "M3N™
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