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1 AKTyaabHOCTBH pa3padoTKHU M BOCTPeOOBaHHOCTD 1Jid I'ocynapcrea

JIETHBICE WCHBITAaHUS aBUAIMOHHOW TEXHUKH TMPEACTABISIOT BCECTOPOHHUE
HaTYpHBIC OKCIIEPUMEHTHI, B TMPOIECCEe KOTOPBIX OCYIIECTBISCTCS HM3MEPEHUs
NPAaKTHUECKH BCEX IMapaMeTpOB, XapaKTePU3yIOMMX paboTy WM  COCTOSTHUE
JeTaTeIbHOTO ammapara, ero CHJIOBBIX YCTaHOBOK M obopynoBanus. Ilo pesympTaTam
NPOBEAEHHBIX HU3MEpPEHUH (OPMHUPYETCS 3aKIIOYCHHE O TaKTHKO-TeXHHYECKHUX
BO3MOXKHOCTSIX aBUAIIMOHHBIX KOMIUIEKCOB, OMPEICISIIONINX 1eJIeco00pa3HOCTh HUX
CepUIHOTO MPOU3BOJICTBA WIIM HAaYalla MAaCCOBOM IKCILTyaTaIlHH.

CrpemiieHue CIEMUAIKUCTOB MOJYYUTh M3 OJHOTO SKCIEPHUMEHTa KaK MOXHO
Oonpmmii  0o0beM  WHGOpPMAIMU  CHI)KAeT CTOMMOCTh  HCHBITAaHUHM,  OJHAKO,
CYLIECTBEHHBIM O00pa30M YCIOXKHSET BClO cucrteMy OopToBbix usMepenuit (CBU)
BKJIFOUAs TIOCIIETIONETHYIO 00paboTKy. DTH TPYIHOCTH XapaKTEPU3YIOTCS HATMYHEM Ha
OOpTY CpeACTB M3MEpPEHUH, NEUCTBYIOIIUX Ha Pa3IUYHBIX (U3UUECKUX MPUHIUIIAX,
BO3pDacTaHWEM pOJIM CHUHXPOHHU3AIMU W3MEPUTEIBHBIX JaHHBIX W YCIOXKHEHHEM
mporiecca ympasieHus paboToll cucteM OOpTOBBIX H3MepeHuil. EcrecTBeHHO, mpH
opraHu3anuu OOPTOBBIX U3MEPEHUM MTPU JIETHBIX UCTIHITAHUSX aBUAIIMOHHON TEXHUKH HE
CHUMAIOTCS BOIIPOCHI 00ECTICUeHUsT BRBICOKOH TOYHOCTH M HaJ&KHOCTH U3MEPEHUH.

B usMepenusix npu JETHBIX UCTBITAHUAX aBHAIIMOHHOW TEXHUKU MCTOIB3YIOTCS
pazHooOpasHble (U3UYECKUE MPUHIMIBI TPEOOpa30BaHUsl MapaMeTpOB U SIBICHUU B
AIIEKTPUYECKUI CUTHAJ, M Pa3HbIE CIIOCOOBI 3aITUCH ATHX MMPEOOPA30BAHHBIX CUTHAIOB HA
KaKoi — 1100 HOCHUTENb. DTO 3aTPYIHSIO BRIPAOOTKY €IMHOTO MOJAX0/1a K pa3padoTKe
IPOrpaMMHO — aNMapaTHBIX CUCTEM OOPTOBBIX M3MEPEHHH M TPeOOBajO AETAIBLHOTO
aHallM3a CTPYKTYPhl U3MEPEHMI KaXKI0T0 CUTHAJIA WIIA TTapaMeTpa.

[TocTostHHO pacTymue TpeOOBaHUS K CO3AAHUIO aBUAIIMOHHOW TEXHUKU TTPUBEIH
K HAy4YHO- TEXHHUYECKOH pa3pabOTKe MPOrpaMMHO — amMapaTHBIX CHCTEM OOpPTOBBIX
U3MEpeHUil Ha 6aze OOPTOBOTO TBEPIOTEIBHOTO HAKOMHUTENS 1U(POBOI M aHATIOTOBOM
uHpopmanuu TH3, He umeromux ananoros B Poccuiickoit @enepanuu.

HayuHno — rexandeckast pa3paboTka mporpaMMHO — alapaTHBIX CHCTEM OOPTOBBIX
U3MEpeHuil Ha 6a3ze OOPTOBOTO TBEPOTEIHHOTO HAKOMUTENS UM POBON M aHAIOTOBOM

uHpopmanuu TH3 Benmack B pamMkax NPUOPUTETHOrO HampaBiieHus Ajig Poccuiickoit



Oenepanuu (Ykaz Ipesunenta PO ot 7 urons 2011 . Ne 899) - undopmarmonHo-
TEJIEKOMMYHUKALIMOHHBIE CUCTEMBI.

Hayuno — TexHnueckas pa3paboTka BXOAUT B IIEPEUCHb KPUTUUECKUX TEXHOJIOTHI
Poccuiickon @enepanuu, a UMEHHO:

1. ba3oBble M KpUTHYECKHE BOEHHBIE M TPOMBIILICHHbIE TEXHOJIOTUU IS
CO3aHMs IEPCTIEKTUBHBIX BUI0B BOOPYKEHUS, BOCHHOU U CIIEIUAIbHON TEXHUKHU;

2. Texnonornu nHPOPMALMOHHBIX, YIPABISIONINX, HABUTAIIMOHHBIX CHCTEM;

3. TexHomoruu © NOporpaMMHOE OOECIEUYEHHE  paCIpEACNICHHbIX |
BBICOKOIPOU3BOIUTEIbHBIX BEIYMCIUTEIBHBIX CUCTEM.

[IporpamMMHO — anmapaTHbIE CUCTEMBI OOPTOBBIX M3MEPEHHI Ha 6a3ze OOPTOBOTO
TBEPJOTEILHOTO  HakomuTens ImdpoBoil U  aHajmoroBoil wuHpopmamuu TH3
BOCTpEOOBaHbl MPU MNPOBEICHUU JETHBIX HWCIBITAHUN ABUALIMOHHON TEXHHMKU TaKHX
camonéroB kak Ty-160, Ty-9SMCM, Ty -22M T-50(Cy-57), Cy-30CM, Cy-35,C, C-70B,
MUTI'-35, SK-130M, SSJ-100NEW, Un — 76MI-90A, Nn-114-300, IMC-901 Ka-27,
Ka-29, Ka-62, Mu-38, Ka-52M, Ka-32, Ka-226T.

dopMupoBaHue TpeOOBaHUM K pa3pabOTKe MPOrpaMMHO — allapaTHBIX CUCTEM
OOpPTOBBIX M3MEpPEHUN Ha Oa3ze OOPTOBOrO TBEPAOTEIBLHOTO HAKOMUTENS LHU(PPOBON U
ananoroBoil umHpopmarmmu TH3  ocymecTBiaszioch B paMmkKax — moTpeOHOCTEl
MOTEHIIMANTBHBIX 3aKka3uyuKoB (KoHCTpyKkTOpCcKuX OHOpO) K peructparuu (M3MepeHusM)
NpU TMPOBEACHUU JIETHBIX WCOBITAHUN AaBUALIMOHHOW TEXHUKH, B TOM YHCIIC
rOoCyJJapCTBEHHBIX UCIIBITAHUM.

2. HayyHasi HOBH3HA U ONMCaHNe Pa3padoTKu

OcHOBHas Hay4HO — TEXHHMUYECKas HJes, Ha JIOCTH)KEHHE KOTOpPOW HampaBlieHa
pa3paboTka TPOrpaMMHO — allllapaTHBIX CHUCTEM OOpPTOBBIX H3MEpeHH Ha 0Oasze
OOpPTOBOrO TBEPAOTEIBLHOTO HakomuTeNs HuppoBoil U aHanoroBor uHpopmanmnu TH3
3aKJIF0YaJIach B CIIOCOOHOCTH OJTHOBPEMEHHO TMOJIyYaTh(HU3MEPSTh), TPEOOPa30OBLIBATH U
nepeaaBaTh AHAJIOrOBbIE, IUGPOBBIC, AUCKPETHBIC, ONTHYECKHE CHUTHAJbI, CHUTHAJbI
CIIyTHUKOBBIX HABUTAILIMOHHBIX CUCTEM, B BOBMOXHOCTH KOH()UTYpUPOBAHUS B IIPOLIECCE
AKCIUTyaTalliM B 3aBHCUMOCTHM OT [E€PEYHS PETHCTPUPYEMBIX M[MapamMeTpPoOB MpH
UCIIBITAaHUSIX ABUALMOHHOW TEXHUKH, BO3MOXHOCTH Pa3MEIICHHs] CUCTEM OOpPTOBBIX

U3MEPEeHUI B 30HAaX JIOKAIW3AIlMM WCTOYHUKOB uH(OpManuu  (TIEpBUYHbBIE
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npeoOpa3oBarTen, OOPTOBOE PAAUOIIECKTPOHHOE 000PYIOBAHUE, KOMMYTATOPHI U T.1.),
BO3MOXKHOCTH TIPEANMOJIETHOW TIPOBEPKH MOIyJlel cOopa MaHHBIX, a TaKke
MOCJICTIOJIETHOM aBTOMAaTH3WPOBAHHOW OOpPaOOTKU MOJIETHBIX JAHHBIX. BHEIHU BU
IpOrpaMMHO — amNmapaTHBIX CHUCTEM OOpPTOBBIX H3MEpEeHH Ha 0a3ze OOpTOBOTO
TBEPJOTEILHOTO  HakomuTens 1udpoBodl u  aHamoroBoi uH(opmamuu TH3

MPE/ICTABIICHBI HA PUCYHKE 1.
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Pucynoxk 1 — BHemHuii Bua mporpaMMHO — ammapaTHBIX CUCTEM OOPTOBBIX U3MEPEHUN
Ha 0a3e OOPTOBOTO TBEPIOTEIHHOTO HAKOMHTES IU(PPOBOI M aHAIOTOBOM
undopmaruu TH3
[IporpaMmMHO — amnmapaTHbIE CHCTEMbI OOPTOBBIX HM3MEpEeHUH Ha 0asze
OOpPTOBOTO TBEPJIOTEIBHOTO HAKOMUTENS U(PPOBOI M aHAIOrOBOM MH(MOpMAaIuu
TH3 BK/IIOYAIOT CJIEIYIONMINE OTASIBLHO OCTaBIsIeMble MHHOBAITMOHHBIE U3ICITHS:

- bopToBBIE OJIOKHU (KOKYXU OOPTOBBIC);
- IUIaTHI COOPA;

- KaCCCTHhI IIaMsATH,

- MOAYJIEW IPUEMA aHAJIOTOBBIX CUTHAJIOB;



- MoayJiel mpuéma Hu(POBBIX CUTHAJIOB,;

- MOAyJiel nH(OPMALIMU CO CITyTHUKOBBIX HABUTAI[MOHHBIX CHUCTEM,;

- CIIeLMaIbHOE IIPOTpaMMHOE 00€CIIeUeHNE HACTPOMKHU U YIIPaBICHHs CHCTEMaMU
OOPTOBBIX U3MEPEHUN;

- CHEIMAIbHOE MpPOrpaMMHOE OOecleyeHne, aBTOMAaTU3allid M MOHUTOpPHUHIA
(¢ukcupyeMoil B Npolecce JIETHBIX M Ha3eMHBIX HCHBITAHUN MHQOpPMAIMU B PEXHUME
pEeaNbHOrO BPEMEHH;

- CIIeUaIbHOE MPOrpaMMHOE o0ecnieueHrne (HOpMUpPOBaHUS OTYETOB, IPOTOKOJIOB
U JIp. CTIPaBOYHON HH(DOpMALINK;

- CIIeLMaJIbHOE IIPOrpaMMHO — MaTeMaTHueckoe obecnieuenue «Ilonér» o6padoTku
nonétHo uHpopManuu. CTpyKTypHas cXeMa MIpPOrpaMMHO — alllapaTHBIX CUCTEM
OOpPTOBBIX M3MEpPEHUN Ha 0a3ze OOPTOBOrO TBEPJOTEIBHOIO HAKOMMUTENS LU(POBOM H

anasnoroBoii undopmaruu TH3 npencraBieHa Ha pUucyHKe 2.
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Pucynok 2 — CTpykTypHas cxeMa MporpaMMHO — anmnapaTHbIX CUCTEM OOPTOBBIX
U3MepEeHUil Ha 6a3ze OOPTOBOTO TBEPAOTEIBHOTO HAKOMUTEIS IU(PPOBOM U aHAJIOTOBOM
uHpopmaruu TH3

Kaxx11p1i1 MO/1yJ1b, B COOTBETCTBUY C HA3HAYEHUEM, TPUHUMAET ONPEAEICHHYIO JUIS
Hero nH(opMmaiuio, mpeodpasyer ee B IIudPOBOM BU U MIEPEIACT €€ B OyPpepHYIO MamsTh
miatel coopa. Jiia kaxkmoro Moaysst B miiaTe cOopa oTBeleHa CBOsI OyQepHast mamsTh.

Kaxapie 1/1024 cekyHapl KOHTPOJUIEp IJIAThl cOopa rMepeaaeT BCo COOpaHHYIO 3a 3TO
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BpeMs MH(GOPMAIMIO B KAaCCETy MaMATH, TJ€ OHA COXPAHSIETCS B DHEPTrOHE3aBUCUMOU
namatu. CoxpaHeHHass B TMPOIECCE PETUCTPAMM B KAacceTe MaMsaTH WHGOpMAaIus
BrocieacTBuu nepenaercs B II9BM uvepes kanan USB.

[IporpamMMHO — anmapaTHbIe CUCTEMBI OOPTOBBIX U3MEPEHHI Ha 6a3e OOPTOBOTO
TBEPJOTEILHOTO Hakonutess: nuudpoBoil u ananorooit nuHdopmarnuu TH3 npunumaer
cuxpocurHasibl dactorod 131 072 IT'm m 1 T'm mns cuHXpoHM3aUMM IIpoliecca
perucTpanuu U BHyTpeHHero TtaiMmepa. C 1eliblo IPUBA3KH K IIKaJe €IMHOTO BPEMEHU
no kaHainy RS-422 nmpunumaer ot ManmorabapuTHOro OOpTOBOTO XpaHUTENS BPEMEHU
KOJOBYIO  TIOCIIEZOBATEIIBHOCTh,  COJEpKallyr0o  HWH(pOpMAIMi0O O  BpPEMEHHU.
CunxpocurHaibl 1 MOCKOBCKOE BpeMms, MPU HAIUYAM MOMAYJS MpHUEMa CUTHAJIOB
CyTHUKOBBIX HaBuUranmoHHbBIX cucteM NAVSTAR/TIJIOHACC, woryt Takxke
MOCTynaTh OT 3TOro MoxayJsa. IlporpaMmHO — amnmapaTHble CHCTEMBI OOPTOBBIX
U3MEpeHUil Ha 6aze OOPTOBOTO TBEPIIOTEIBHOTO HAKOMUTENS U(POBOIM U aHAIOTOBOM
uHpopmanuu TH3 nepenarot B peaasbHOM BpEMEHH COOMPAEMyI0 HH(POPMALIHIO 10 IIUHE
Ethernet 1000BASE T B [I9BM.

Pa3paboTanHoe crernuanbHOE MPOTpaMMHOE OO€CIeUeHUEe HACTPOUKH U
yIpaBJIEHUsI CUCTEMaMH OOPTOBBIX HM3MEpPEHH Ha 0a3ze OOPTOBOrO TBEPAOTEIHHOTO
HakomnuTenss 1udpoBol u aHanoroBod uHpopmanmu TH3 MokHO pasnenuTh Ha
CJIEAYIOIINE CTPYKTYPHBIE TPYIIIIbI:

1)AnmapaTHass — BKIIOYAeT CBsA3b KacceThl mamsatd TH3 ¢ crnenuaabHbIM
IPOTrPaAaMMHBIM 00ECTICYEHHEM TTOCPEACTBOM JIPAiBEPOB;

2)ITpuKknaaHas, KOTOPYIO MOXKHO pa3JeMTh Ha (YHKITHOHATIbHBIC TPYIIITbI:

- CO3/JlaHue W peJaKTHUpOBaHUE KOHQPUTYpalMil W 3aluch, YTEHUE UX B MaMSTh
OOpPTOBOTO TBEPIOTEIBHOTO HAKOMHUTEIN IU(PpOoBOH U aHanoropoit ungopmanuu TH3, a
takke B [I9BM;

- CHUTBIBAHUC U CTUPAHUC HAKOINUICHHBIX JaHHBIX U3 KaCCCThI ITIaMATU TH3,

- pabota ¢ undopmarmet, coxpanéaroii B [I9BM.

Pabora npu perucrpanum JaHHbIX
[TuTanue mporpaMMHO — allllapaTHBIX CHCTEM OOPTOBBIX HM3MEpeHHid Ha Oasze
OOpPTOBOrO TBEPAOTENBLHOTO HakomuTeNst UuppoBoil U aHanoroBor uHpopmanuu TH3
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OCyIIECTBIsIETCSI OT OOPTOBOI cetn 27B nerarenbHOro anmapara 4epes pa3beM ILIaThl
coopa. BcTpoeHHble HCTOYHMKM MHTAaHUA MPEOOPa3ylOT BXOAHOE HAIpPSHKEHHE B
HaIpsHKEHUs, HEOOXOIMMBIE JIJIsl MMUTAHUS SJIEKTPOHHON YaCTH HAKOTIUTEIIS.

IHoaroroBka Kk perucTpauuu

[locne mojmaun nHUTaHWs HA TPOTPAMMHO — arlapaTHbIE CHUCTEMbl OOPTOBBIX
U3MepeHuil Ha 6aze OOPTOBOTO TBEPJOTEIBHOIO HAKOMUTENS IU(POBOM U aHATIOTOBOM
undopmaruu TH3, kaccera onpenenseT HaTUMIUE CBOOOTHOM AMSTH VISl PETUCTPAITUN
JAHHBIX M BBIBOJUT €€ O0BbEeM B MPOIEHTaX OT HMEIOIIErocs oObema MaMsITH Ha
ungukarope «OCTATOK %p.

[lepen HayasioM perucTpalMu M3 NaMsATH 3aJaHUl KacceTbl B IIaTy coOopa
nepenaércsi colep)KaHue IporpaMMbl cOOpa COTJIaCHO BBIOPAaHHOMY  33JaHHIO.
[Iporpamma cOopa coaepXUT UH(POPMAIUIO O TOM, JIaHHBIC KAKUX MOJYJIEH U JTUHUN
HEOOXOJMMO PETUCTPUPOBATh, UH(POPMALIMIO O HACTPOIKax MOIyJiel, MHPOpMAaIHIO O
yacTore perucrpauuu u T.1. llocrme mosydenust 3agaHusi, miata coopa MpPOU3BOJIUT
HAaCTPOMKY MOZYJIEW U JINHUU NPUEMA B COOTBETCTBUU C 33 IaHUEM.

Perucrpauusi 1aHHbIX

Peructpanus 1aHHBIX TPOU3BOJUTCA COTJIACHO BEIOPAHHOMY 3aJaHUIO IO KOMaH/E
BKJItOUeHUs 3anucu. CuUrHan BKJIIOUEHHUS 3amucu oOpabaTbiBaeTcs (OpMHUpPOBATEIEM
KOMaH/bl 3anuch. @OpMHUpPOBATENb AHATU3UPYET BpPEMS MPHUXOJa BHEIIHErO CUTHAJIA
3aMKCcH U BbIpaOaThIBAE€T CUTHAJ Havyasla MPOLEAYPhl 3alMCH, COBIAIAIOIINNA C HAYAJIOM
CEeKyHJbl BHYTPEHHETO TaiiMepa MpPOrpaMMHO — allapaTHBIX CHUCTEM OOPTOBBIX
U3MEpeHUil Ha 6a3ze OOPTOBOrO TBEPJOTEIBHOIO HAKOMUTENS HU(POBOIM U aHATOTOBOI
uHpopmanuu TH3. Takum o6pa3om, perucrpauus AaHHBIX HAUYUHAETCS C LIEJION
CEKYH/BI.

Bo Bpems peructpanuu coorpaeMble TaHHbIE U3 MOYJIEH U KOKYXOB pACIIUPEHUS
HAKaIJIMBAIOTCS B COOTBETCTBYIOIIEH OydepHol maMmsaTH 1uiatekl coopa. C mpuxoiom
OuYepeHOM METKM BPEMEHH OT BHYTPEHHETO CUETUMKA BPEMEHHU YCTPONUCTBO YIIPABICHUS
1aThl cOOpa MPOU3BOIUT Mepeady COOpaHHbBIX JaHHBIX B KacceTy namatu. Kontposuiep
KAacCEThl NaMATH MPUHUMAET JAHHBIE U COXPAHSIET UX B IHEPTOHE3aBUCUMOM MaMSATH.

[Ipotiecc peructpaliuu npexpamiaeTcs Ipu CHATUY CUTHAJIA BKIOYEHHUS 3allUCH WITN

IIPpHU IIOJHOM 3aIIOJJHCHHUHU ITaMATH JAaHHBIX KaCCCThI. B namsatu PCKHUMOB COXPAaHACTCA
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HOMEp TEKYILIEro peKhma 3alllCH, aJIpeC PACIOJIOKEHUS PEeXUMa B MaMSITH JaHHBIX,
HOMEp 3aJaHus, JaTa M BpeMs Hadalla U OKOHYaHUsl peructpaunu. Ha mHaukaTope
OCTaTKa MaMsTH OTOOPaKaeTCs KOJMYECTBO OCTABIICHCS MaMSITH B MPOIEHTaX.

PaGora npu nepegave cooupaemMbIiX JaHHBIX B Pe:KUMeE PeaIbHOT0 BpeMeHH

[lepenaua coOupaemMbIX JaHHBIX B pEKUME PEaTbHOTO BPEMEHU OCYIIECTBIISIETCS 110
muHe Ethernet 1000BASE-T. Eciu nepenaya qaHHBIX pas3pellieHa B 3aJlaHUH, JTaHHBIE,
MIPU PETUCTPALIMM HA KacCEeTy, OJHOBPEMEHHO B TOM K€ 00beMe MepeAaroTcs Mo IIUHE
Ethernet 1000BASE-T. Taxxe mnepemauy manHbix mo mmHe Ethernet 1000BASE-T
MO>KHO aKTHUBU3HpOBaTh oT [I9BM, nipu 3TOM perucrpanuio JaHHBIX HA KaCCETY MOKHO
paspemaTh Wik HE pa3peliaTh.

PaboTa npu nepenayue JaHHBIX, 3aPETUCTPUPOBAHHBIX KacceToi mamsitu, B [I9BM.

Jns mepenaun mHGOpMalUM KacceTa MOXKET OCTaBaThCi B COCTaBE OOPTOBOIO
KOXyXa WIM W3bIMATbCS M3 HETO IMOCJe OTKIoueHus nuTaHus. [Ipu momomu kabens
kaccera coenunsercs ¢ moptom USB I[I9BM cnenmdukaruum 1.1, 2.0 umum 3.0. Kaccera
namsitTd BocupuHuMaeT ot [I9BM komaHbl, mogaBaemMsble MOJIB30BATENEM C TOMOIIBIO
CHEIUATBHOTO POrPaMMHOTO 00ECTICUEHUsI, U BBIMOJIHAET JEHCTBUSA MO CUUTHIBAHUIO
3apeructpupoBanHoi  uHbopmanuu B [IDBM, cTupaHuio HaKOIUICHHBIX B
HHEProOHE3aBUCUMON MaMsTH JaHHBIX, a TaK)Ke COXpPAaHEHHWIO 3aJaHuil Ha paldoTy B
DHEPrOHE3aBUCMMOW mNaMsaTH 3adaHuil. Ilpu 3TOM crHenuanbHOE MIPOrpaMMHOE
o0OecrieueHue, ycTaHaBIMBAETCs U BhITIOHsAeTCsS Ha [IDBM.

CrpykTypHas cxema pacrpe/ieIEeHHON CUCTEMBI:

- st koxkyxa TH3.100 u utater coopa TH3.ITK-2 nzobpakena Ha pucyHke 3a;

- misa koxyxa TH3.300 u umatoit c6opa TH3.TIK-3 n3o0paskeHna Ha pucynke 30.
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3. OcHOBHbIE TeEXHHUYECKHE XaPAKTEPUCTHKH Pa3padoTKu
OCHOBHbBIE TEXHUYECKHE XapPaAKTEPUCTUKHU MPOTPAMMHO — allapaTHBIX CUCTEM

OOpTOBBIX M3MEpPEHUN Ha 0a3ze OOPTOBOrO TBEPJOTEIHHOIO HAKOMUTENS LUU(POBOM U

ananoroBoit nuadopmaruu TH3 npencraBnens B Tadmuie 1.
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Ta0mumna 1

HaunmeHnoBaHMe XapaKTepUCTUKH

3HaueHue

Enunnna
M3MEPEHUSI

KosimdecTBo CIOTOB /U1l YCTAHOBKH MOJTYJICH ITpHeMa CUTHAJIOB:
- koxyx 6oprosoit TH3.100-00
- koxyx 6oproBoi TH3.100-01
- kKoxyx 6oprosoit TH3.100-02
- koxyx 6oproBoi TH3.100-03
- Koxxyx 6oprosoii TH3.100-04

[EEN
oooow-bo

1.1

KosmdecTBO CIOTOB U151 YCTAHOBKH MaJIOTa0APUTHBIX MOIYJICH
npreMa CUTHAJIOB!

- koxyx 6oproBoi TH3.300-00

- Koxyx 6oprosoit TH3.300-01

- koxyx 6oproBoi TH3.300-02

- koxyx 6oprosoit TH3.300-03

- koxxyx 6oproBoii TH3.300-04

[EEN
ooom-bo

1.2

KonndecTBO C10TOB 1711 YCTAHOBKH MOJIYJIEH ITpHeMa CUTHAJIOB:
- Koxyx pacmmpenus TH3.101-01
- Koxyx pacmmpenus TH3.101-02
- Koxyx pacumpenus TH3.101-03
- Koxyx pacmmpenns TH3.101-04

[EEN
oooc»-b

1.3

KosindyecTBO CI0TOB /11 YCTAHOBKH MaJIOTa0APUTHBIX MOYJICH
npreMa CUTHAJIOB!

- Koxyx pacumpenus TH3.301-01

- Koxyx pacmmpenus TH3.301-02

- Koxyx pacumpenus TH3.301-03

- Koxyx pacmmpenus TH3.301-04

KommuectBo BXxoaubIx auHMi 1o cranaapty 100BASE-TX
Ethernet (AFDX)

[EEN
l\)om@h

2.1

MakcumanbHast ”HGOPMATUBHOCTD KaXKJOW JIMHUU IO CTaHIApTy
100BASE-TX Ethernet (AFDX)

MbB/c

2.2

Pesxxumbl coopa manubix 1o cranaapty 100BASE-TX Ethernet
(AFDX)

MOHHTOP

2.3

KommgectBo BXoaubIX auHUHN 110 cranaapty 1000BASE-T
Ethernet

2

2.4

MakcumanbHasi ”HGOPMATUBHOCTD KaXKJOW JIMHUU 10 CTaHIapTy

1000BASE-T Ethernet

100

Mb/c

KonunvectBo BXxoaubIx auHui 1o crangapty INCITS 424-2007
(FC-FS-2)
(Fibre Channel)

3.1

MaxkcumanbHas nHpopmaTuBHOCTD Kaxkaon uHun INCITS 424-
2007 (FC-FS-2)
(Fibre Channel)

20

Mb/c

3.2

Pexxumbl coopa manubix 1o cranpapry INCITS 424-2007 (FC-
FS-2)
(Fibre Channel)

MOHUTOP

KonndecTBO MOJKITII0YaeMBIX paclpeieIeHHBIX KOKYXOB:
- mnata coopa TH3.ITK2
- tuiata cbopa TH3.ITK3

4.1

MakcumanbHasi ”HOOPMATUBHOCTh KKI0M JIMHUN JTAHHBIX C
pacrpeIeIeHHbIX KOXKYXOB

Mb/c

4.2

Paccrosinue Mexy 010KkaMu pacimpeHus, He Oosee

12




Bxonpr n BbIXO/J CUTHAJIOB BHEIIIHECH CHUHXPOHHU3alINU:

- BXoJ cuHxpoHuzauuu 1 ['a 1
- Bxoj cuaxpoHuzanuu 131072 I'y 1
- BX0J MH(GOPMAITUU MOCKOBCKOT'O BPEMECHH 1
- Bxoa cuxponuzauuu 131072 I'n, 1 I'u, MOockoBCKOro 1
BpPEMCHH
- BbIXOJ cuHxpoHuzanuu 131072 I'n, 1
1 I't;, MOCKOBCKOT'O BpEMEHH
6 |BzammonetictBue HakonuTens ¢ [I9BM B pexxume peaibHOTO [[Inna
BpEMEHU 1000BASE-T
Ethernet
6.1 |Pexxumsl B3aumoxmeiicteus Hakonuress ¢ [I9BM nepenaya
perucTpupyem
on
yuHGbOpMaIu
6.2 |MakcuManbHas [utMHa JMHun cBa3u Hakonurens — [I9BM 50 M
7 |Bzaumogeiictsue xaccersl TH3.201 1 TH3.300 ¢ [IDBM mmaa USB
7.1 |BzammopetictBue kaccersl TH3.200 ¢ [IDBM muna USB
7.2 |PexuMsbl B3aumoeiicTBus kacceTsl ¢ [IDBM - TIepeava
3aJJaHKui Ha
paboty u3
I15BM;
- mepenaya
HAaKOIIJICHHBIX
JIaHHBIX B
I15BM;
7.3 |CkopocTh mepeayu 3aperucTpupoBaHHON HHGOPMAIIMH B
II5BM, He MeHee
- s cnenudukanuu USB 3.0 250
- st crienudukarm USB 2.0 25 Mb/c
- uist cnenuukaryu USB 1.1 12
7.4 |MakcuManbpHas JJIWHA JIMHAM CBI3M Kaccera — [IDBM 5 M
8 |Bpems cOXpaHHOCTH 3amiCcaHHON HH()OPMAITUH ITPH 10 JeT
OTKJIFOUCHUN UCTOYHHKA ITUTAHUS, HE MEHEE
9 |O6beM HakoTUICHHS MH()OpMAITUN 64...1024 I'b
9.1 | MakcuMasibHasi CKOPOCTh 3aIucH MHGOPMAITUU Ha KacCeTy 400 Mb/c
10 |[KonuyectBo nporpamm c6opa nuHpopmamu 10 2
11 [Bpewms ctupanus 3aperucTpupoBaHHON HHpOpMaluu, He OoJiee S
12 |Bpemst rOTOBHOCTH OT MOMEHTA ITOauH JICKTPOIUTAHUS, HE 3
Ooiee
13 |KonudecTBO IUMKIIOB 3aMKcH / CTUPAHUsS, HE MEHEE 100000
14 |KosnyecTBO IIMKIOB BOCIPOU3BEICHUS HE OTPAaHUYEHO
15 |Yucao cheMOB KacceThl TaMsITH, HE MEHee 1000
16 |Bpemst HempepbIBHOM pabOTHI 24 q
17 |CompoBoautensHas U ciaykeOHas HHPpoOpMaIus:
HOMEpa pEeXUMOB 3aliCH 1o 256
nporpaMMmel cbopa nHGopMauu J10 2 mporpamMmm
JlaTa mojéra JIeHb, MECHIII,
roJI
TEKyIIee BpeMs qac, MUHYTA,
CEeKyHJa
18 |Bpewmst 3arpy3ku JaHHBIX HHHITMAIN3AINH, HE OoJiee S C
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19

VY cTOMUNBOCTh K MEXaHUYECKUM BO3IEUCTBUSIM:
CryyaiiHasi IIMPOKOIIOIOCHAsT BUOpAITHSL:

- Jyamna3oH 4acTOT 10...500 I'x
- CIEKTpaJIbHAs TNIOTHOCTh 1,92 (0,02) | mM%c*Tn
CiyvaitHasi IIMPOKOIIOJIOCHAsT BUOpAITUs: (g%/T'm)
- Jana3oH 4acToOT 500...2000 I'u
- CIIEKTpaJIbHAS TUNIOTHOCTH 1,92...0,48 M2/
(0,02...0,0005)| (g*T'w)
MexaHn4ecKuil yJiap MHOTOKPATHOT'O ICHCTBHS:
- TIMKOBOE YJapHOE YCKOPEHHE 59 (6) m/c? (g)
- JUIUTEIBHOCTH ACUCTBUS YAAPHOTO UMITYJIbCA 11 MC
MexaHu4eckuil y1ap OJUHOYHOTO JECUCTBUS:
- IHKOBOE YIapHOE YCKOPEHHE 147,2 (15) m/c? (g)
- JUIATEJIbHOCTH ACHCTBHS yIAPHOTO UMITYJIbCa 11 MC
JluHelHOE YCKOpEHHE 98,1 (10) m/c? (g)
20 | CTOMKOCTH K BO3JICHCTBUIO KJIMMAaTHUYECKUX YCIOBHIA
[ToBbIIIEHHOE JaBICHUE BO3IyXa UJIK Ta3a 800 MM PT.CT.
ATMOc(hepHOE TOHMKEHHOE JTaBICHUE 15 MM PT.CT.
[ToBrilIeHHAs TEMITEpaTypa OKPY>KaIoIIEH cpebl:
- pabouas Temmeparypa +60 °C
- TpenenbHas TeMIeparypa +85 °C
[ToHnxeHHast TeMIiepaTypa OKpyKaromei cpeibl:
- pabouas TeMmIiepatypa -50 °C
- TpeneibHas TeMIieparypa. -60 °C
[ToBbIlIIeHHAS BIIAXKHOCTD:
- OTHOCHTEJbHAs BIAXHOCTH IpH Temmeparype +35°C 98 %
JlnnamMuueckast mbLIb (TIECOK):
- KOHIICHTpALIH 5 /M
- CKOPOCTb IUPKYJISAIUH 15 m/c
AKyCTHYECKHU 1IyM
- JIMana3oH 4acToT 50 — 10000 I'o
- YpOBEHb 3BYKOBOT'O /IaBJICHUS 130 nb
ATMoc(hepHble KOH/IEHCUPOBaHHbIE 0CAJKHU (poca U
BHYTpPEHHEE OJIE/ICHEHUE):
- MOHWKEHHAas TeMIlepaTypa -65 °C
- aTMoc(epHOe MOHMKEHHOE JIaBJICHHUE 170 MM PT.CT.
- OTHOCHUTEJIbHAS BIAXKHOCTH Npu TemnepaTtype +35°C 95 %
21 |HampsbkeHue 3J1eKTpONUTaHuUs 110 ot 24 no 29,4 B
I'OCT P 54073-2010
22 |llotpebnsiemslii TOK, HE OoJiee 3,0 A
23 |ConpoTHBIEHUE U3OJSINUU TPH HOPMATBHBIX KIUMATUYECKUX
YCIIOBHSAX:
- “O6muit” — “-27B”, He MeHee 20 MOwMm
- “O6muit” — “Kopmyc”, He MeHee 20 MOwm
- “Kopnyc” — “-27B”, He MeHee 20 MOwm
24 |'abapuTHBIC pa3Mepsl (IXIIXB):
- Koxyx 6oprosoit TH3.100-00 171x144%118
- koxyx 6oprosoit TH3.100-01 171x188x%118 MM
- Koxyx 6oprosoit TH3.100-02 171x232x118
- koxyx 6oprosoit TH3.100-03 171x276x118
- Koxxyx 6oprosoit TH3.100-04 171x320x118
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24.1 |l'abGapuTHBIC pa3Mephl (IXI1%B):
- koxyx pacmmpenus TH3.101-01 171x158x118
- koxyXx pacmmpenus TH3.101-02 171x202x118 MM
- koxyx pacmmpenus TH3.101-03 171x246x118
- koxyx pactmmupenust TH3.101-04 171x290x118

24.2 |I'abaputHbIe pa3Mepsl (I XIIXB):
- koxyx 6oprosoi TH3.300-00 117x134%80
- koxyx 6oprosoit TH3.300-01 117x174x80 MM
- koxyx 6oproBoi TH3.300-02 117x214%80
- kKoxyx 6oprosoit TH3.300-03 117x254x80
- koxxyx 6oproBoii TH3.300-04 117x294%80

24.3 |'abapuTtHBIC pa3Mepsl (IXII%B):
- koxyx pacmmpenus TH3.301-01 117x154x80
- koxyXx pacmupenus TH3.301-02 117x194%80 MM
- koxyXx pacmmpenus TH3.301-03 117x234x80
- koxyXx pactmmupenust TH3.301-04 117x274%80

25 |Macca ¢ KacceTol U MOJyJIsIMHU, He Ooliee

- Koxyx 6oprosoit TH3.100-00 25
- Koxyx 6oprosoit TH3.100-01 3,0 KT
- Koxyx 6oprosoit TH3.100-02 3,5
- kKoxyx 6oprosoit TH3.100-03 4,0
- koxxyx 6oproBoii TH3.100-04 4,5

25.1 [Macca ¢ monynsamu, He Oonee
- koxyx pacmmpenus TH3.101-01 2,8
- Koxyx pacmmpenus TH3.101-02 3,3 KT
- koxyx pacmmpenns TH3.101-03 3,8
- koxyx pacmupenust TH3.101-04 4,2

25.2 [Macca ¢ kacceToil 1 MOYJISIMH, HE Ooee
- Koxyx 6oprosoit TH3.300-00 1,5
- Koxyx 6oprosoit TH3.300-01 2,0 KT
- Koxyx 6oprosoit TH3.300-02 25
- koxyx 6oprosoit TH3.300-03 3,0
- Koxxyx 6oprosoit TH3.300-04 3,5

25.3 |Macca ¢ moayssimMu, He Gosiee
- koxyx pacmmpenns TH3.301-01 1,8
- KoxyXx pacmupenus TH3.301-02 2,3 KT
- koxyx pacmmpenns TH3.301-03 2,8
- KoxyX pacmupenus TH3.301-04 3,3

B pesynbrare HaydyHO — TEXHHUYECKUX PAOOT MO CO3/IaHUIO CHUCTEM OOPTOBBIX
n3mepenuii Ha 6a3e (TH3) Ob110 paspaborano 6osee 70 MHHOBALMOHHBIX U31eJHI U
MPOrPaMMHOI0 00ecnedyeHus1, MPON3BEICHHBIX 110 Pa3pabOTaHHON TEXHOJIOTHH.

[lepeyeHr WHHOBAIMOHHBIX W3JCTUN, TPOU3ZBEIACHHBIX IO pa3pabOTaHHOU

TEXHOJIOTHH MPEJICTaBIICH B TAOIHIIE 2.
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Tabmauma 2

W HHOBAITMOHHLIE N31eTUA

O0o03HaUYCHHE

Koxyx 6opToBOit

TH3.100-00 6e3 cnotoB
i TH3.100-01 ¢ yeThipbMs cioTamu
i TH3.100-02 ¢ mecThio clioTamu
i TH3.100-03 ¢ BoceMbIo claoTamMu
i TH3.100-04 ¢ mecsaThio cioraMu
i TH3.300-00 Oe3 ci1oToB
v TH3.300-01 ¢ yetsippMs cioTamMmu
i TH3.300-02 ¢ mecThio ciioTaMu
i TH3.300-03 ¢ BoceMblo caoTaMu
v TH3.300-04 ¢ necsaTrio ciioTaMu

KMHT.305143.007

KMHT.305143.007-01
KMHT.305143.007-02
KMHT.305143.007-03
KMHT.305143.007-04
KMHT.305143.008

KMHT.305143.008-01
KMHT.305143.008-02
KMHT.305143.008-03
KMHT.305143.008-04

2 |Koxyx pacmupeHus
TH3.101-01 ¢ yeTblppMs clioTamu KMHT.305143.009
i TH3.101-02 ¢ mecTpio cnotamu KMHT.305143.009-01
i TH3.101-03 ¢ Bocembio ciiotamu KMHT.305143.009-02
i TH3.101-04 ¢ gecsaThio ciotamu KMHT.305143.009-03
i TH3.301-01 ¢ yeThipbMs cioTamMu KMHT.305143.010
i TH3.301-02 ¢ mectbio ciiotamu KMHT.305143.010-01
i TH3.301-03 ¢ Bocembio ciiotamu KMHT.305143.010-02
i TH3.301-04 ¢ gecsAThIO ciioTaMu KMHT.305143.010-03
3 [Kaccera mamstu
TH3.200 — 6416 KMHT.301354.007-01
win TH3.200 — 12816 KMHT.301354.007
wm TH3.201 — 51216 KMHT.301354.009-01
win TH3.201 — 102416 KMHT.301354.009
wim TH3.400 — 12816 KMHT.301354.008-02
win TH3.400 — 25616 KMHT.301354.008-01
wim  TH3.400 — 5121°6 KMHT.301354.008
4 [Inata c6opa TH3.IIK-1 undopmanuu no 1ByM JUHUIM Opuéma KMHT.469535.001
nocJeoBarenbHoro koaa o cranaapry 100BASE-TX Ethernet
(AFDX) u oaHoii tuHMelH nepeaadn HHMOPMAIIUH [0 CTAaHIAPTY
1000BASE-T
5 [[Inara c6opa TH3.dY-1 unpopmariyu mo AByM JIMHUAM NpUEMa KMHT.469575.001
nocseaoBarenbHOro koja mo crangapty INCITS 424-2007 (FC-FS-2)
(Fibre Channel) u onHo#t nuHMeH nepenayn HHPOPMAIIHH 110
crangapty 1000BASE-T
6 [[Inara coopa TH3.IIK-2 undopmaruu 1o 18yM JIMHUAM NpUEMa
MOCJIEIOBATEILHOTO KOJIa OT pachpeielIeHHbIX KOKyXoB pacimpenns KMHT.469535.004
U OZHOM MHMeH nepenaun nHpopmanuu no cranaapty 1000BASE-T
7 [[Inara coopa TH3.IIK-3 undopmaruu no oxHoHi TMHUU pUEMa
MOCJIEIOBATEILHOTO KOJIa OT pachpeielIeHHbIX KOXKyX0B pacimpenus KMHT.469535.002
U OZIHOH MHMeH nepenaun nHpopmarmu no cranaapty 1000BASE-T
8 [Monyms TH3/A429/001 mpuema mociief0BaTeIHOTO KO/Ia IO KMHT.468153.001
["OCT 18977-79 u no PTM 1495-84 ¢ usmenenuem 3 (ARINC 429)
9 Monyms TH3/MKHNO/001 mpuema mociaeoBaTeIbHOTO KOJa 1Mo KMHT.468153.002
['OCT P 52070-2003 (MKHO)
10 Moayns TH3/K106/001 mpuema mocie1oBaTeIbHOTO KO/ 10 KMHT.468153.003

crangapty IRIG 106-96 I'n.4 or KAM-500 u nocienoBaTensHOTo

kona RS-232/422/485
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11

Moayns TH3/KC2/001 npuéma mocienoBaTeI»HOTO Koja 1Mo
['OCT P CO 11898-1-2015 (CAN 2.0) u mocieaoBaTeabHOro Ko1a
RS-232/422/485

KMHT.468153.004

12

Monayns TH3/CHC/001 npuéma curaanoB CHC «I'JIOHACC» u
«NAVSTAR» co ciytHukoBoi anTeHHon 743AT1-A2

KMHT.464349.001

13

AHTeHHBIH pa3BeTBuTeNb PI'T-2

KMHT.468527.002

14

Koxxyx Hazemubiii TH3/KH/001 nyist ycraHOBKM MOTyIIst
TH3/CHC/001 npu opMupoBaHu# Ha3eMHOMN OITOPHOM
muddepennmanbaon cranmu (OJ1C) mpuéma curaano CHC

KMHT.735331.001

15

Monayns TH3/MIIK/001 npuema nocieoBaTeIbHOTO KoJa 1Mo
crannapty 10BASE-Te/100BASE-TX/1000BASE-T

KMHT.468153.013

16

Monayns TH3/0OC/001 npuema nmocieoBaTeabHOTO KOJa 1Mo
crangapty INCITS 424-2007 (FC-FS-2) (Fibre Channel)

KMHT.469565.001

17

Monyne TH3/PK/001 npuéma cCUTHATIOB pa30BBIX KOMaH]I

KMHT. 468165.001

18

Monyne TH3/PK/002 npuéma CUTHATIOB pa30BbIX KOMaH/I

KMHT. 468165.002

19

Moaynas TH3/CU/001 npuéma TuCKpETHBIX B MIEPUOANICCKUX
CUTHAJIOB ¢ qu(depeHIATLHBIMUA BXOJIaMU C PeoOpa3oBaHUEM
YacTOTa/KOJ, IEPUO/KOI, ATUTEIBHOCTh UMITYJIbCa/KO/I,
KOJINYECTBO/KOJT

KMHT.467166.001

20

Moayas TH3/AIIT/001 mpueMa aHAIOTOBBIX CUTHAJIOB

KMHT.468155.002

21

Monmyns TH3/ALIT/002 npriemMa cCUTHAIOB TEPEMEHHOTO TOKA WK
curHaioB oT BuOpoaaTyukos ICP

KMHT.411135.001

22

Monyne TH3/ALIIT/003 npuéma aHAaIOTOBBIX CHTHAIIOB WJIH CUTHAJIOB
oT Tepmonap ¢ auddepeHInaTbHBIMUA BXOJaMU

KMHT.468155.003

23

Monayns TH3/AILI1/004-01 npuéma aHAIOTOBBIX CUTHAJIOB OT
[PE3MCTHBHBIX TATYMKOB TEMIEpaTypsl conpoTusieHreM ot 0 1o 50
Om

KMHT.468155.004-01

24

Monyns TH3/ALIT/004-02 npuéma aHAIOTOBBIX CUTHAJIOB OT
[PE3UCTUBHBIX AATYUKOB TeEMIEpaTyprl conpoTusieHrueM ot 0 1o 300
OM

KMHT.468155.004-02

25

Monyns TH3/ALIT/004-03 nmpuéma aHAIOTOBBIX CUTHAJIOB OT
[PE3UCTUBHBIX JATYUKOB TeEMIIepaTypsl conpoTusienrneM ot 0 1o 1500
OM

KMHT.468155.004-03

26

Monyns TH3/ALIT/005 npuéma aHaIoroBbIX CUTHAJIOB MJIM CUTHAJIOB
0T JATYMKOB TOKa (IIIYHTOB) C M30JMPOBAHHBIMU BXOJAAMU

KMHT.468155.005

27

Monyns TH3/ALIT/006-01 mpréma aHaIOrOBBIX CUTHAJIOB C
mud depernmansabiMu Bxoaamu (ot 12,5 MB mo 1600 MB) u
MCTOYHUKAMU TOKA JUTSl TUTAHUS TCH30PE3UCTUBHBIX U MHBIX
TaTYMKOB

KMHT.468155.006-01

28

Monyns TH3/ALIT/006-02 mpréma aHaIOrOBBIX CUTHAJIOB C
mud depernmansabiMu Bxoaamu (ot 1 MB mo 128 MB) u ucrounukamu
TOKA JIJIsl MTUTAHMSI TEH30PE3UCTHBHBIX M MHBIX JAaTYUKOB

KMHT.468155.006-02

29

Monayas TH3/ALIT/007 npuéma aHaIoOroBbIX CUTHAJIOB IEPEMEHHOTO
ToKka ¢ qudPepeHnaTbHBIMU BXOIaMHA OT OJIMHOYHBIX
TEH30PE3UCTOPOB

KMHT.468155.007

30

Moyns TH3/ALII/008 mprema aHaIOroBbIX CUTHAJIOB BBICOKOTO
YPOBHSI OT CUCTEM DHEPTOCHA0XKEHUS C M30JIMPOBAHHBIMH BXOJIAMH

KMHT.468155.016

31

Moyns TH3/AIIIT/009 nmpriema aHaIOrOBBIX CUTHAJIOB OT
WH/TyKTUBHBIX, PE3UCTUBHBIX, EMKOCTHBIX JaTYMKOB, BKIIFOYEHHBIX 110
MOCTOBOI MJTU TIOJTyMOCTOBOM CX€Me, C BO30YK/IEHUEM HampsyKEHUEM
NEPEMEHHOI0 WJIM IOCTOSIHHOT'O TOKa

KMHT.468155.017

32

Monayns TH3/AIIT/010 npriemMa aHAaIOTOBBIX CUTHAJIOB IIEPEMEHHOTO

TOKA OT CUCTEM SHEProCHAOKEHHUSI

KMHT.468155.018
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33

Moyib npréMa HaBUTaIllMOHHBIX CUTHAIOB B TG G epeHIIHaTbHOM
exume TH3/CHC/001-01

KMHT.794121.007

34

Monayns TH3/A429/301 npuema mociaeaoBaTeIbHOTO KO1a 1o
["OCT 18977-79 u no PTM 1495-84 ¢ usmenenuem 3 (ARINC 429)

KMHT.468153.002

35

Monayns TH3/MKHMO/301 npuema mociaeaoBaTeIbHOTO KOJIa 1Mo
['OCT P 52070-2003 (MKHO)

KMHT.468153.009

36

Moaynas TH3/K106/301 npuema mociie1oBaTeIbHOTO KOja 1Mo
cranaapty IRIG 106-96 I'n.4 or KAM-500 u mocienoBaTensHOro
kona RS-232/422/485

KMHT.468153.011

37

Monayns TH3/KC2/301 npuéma nociaeroBaTenbHOTO KoJa 1Mo
['OCT P MCO 11898-1-2015 (CAN 2.0) u mocieoBaTeIbHOro Koza
RS-232/422/485

KMHT.468153.010

38

Moaynas TH3/CHC/301 nmpuéma curaanoB CHC «I'JIOHACC» u
«NAVSTAR» co cnyrHukoBoi anteHHor 743AT1-A2

KMHT.464349.002

39

Moaynas TH3/MIIK/301 npuema rocienoBaTeabHOro Koja mo
crannapty 10BASE-Te/100BASE-TX/1000BASE-T

KMHT.468153.012

40

Monayns TH3/0OC/301 npuema nmocienoBaTeabHOTO KOJa 1Mo
crangapty INCITS 424-2007 (FC-FS-2) (Fibre Channel)

KMHT.469565.003

41

Moayne TH3/PK/301 npuéma CUTHATIOB pa30BBIX KOMaH]I

KMHT. 468165.006

42

Monmyns TH3/CUY/301 npuéma nUCKpETHBIX U MEPHOTUIECKIX
CUTHAJIOB ¢ qU(depeHIIMATHLHBIMUA BXOJIaMH C MPeoOpa3oBaHUEM
YacTOTa/KOJ, IEPUOA/KOI, ATUTEIBHOCTh UMITYJIbCa/KO/,
KOJINYECTBO/KO/T

KMHT.467166.003

43

Monayas TH3/AIIIT/301 npuema aHAIOTOBBIX CUTHAJIOB

KMHT.468155.001

44

Monmyns TH3/ALI1/302 npriemMa CUTHAIOB IEPEMEHHOTO TOKA WA
curHajioB oT BuOpoaaTyukos ICP

KMHT.411135.003

45

Monyne TH3/ALIIT/303 npuéma aHaIOTOBBIX CHTHAIIOB WJIH CUTHAJIOB
oT Tepmonap ¢ auddepeHInaTbHBIMUA BXOAAMHU

KMHT.468155.009

46

Monayns TH3/AILI/304 npréma aHAaIOTOBBIX CUTHAJIOB OT
[PE3UCTUBHBIX JATYMKOB TeMIEparypsl conporusieHrem ot 0 1o 1600
Owm

KMHT.468155.010

47

Monyns TH3/ALII/305 npuéma aHaIoroBbIX CUTHAJIOB MJIM CUTHAJIOB
0T JATYMKOB TOKa (IIIYHTOB) C M30JIMPOBAHHBIMU BXOJAAMU

KMHT.468155.011

48

Monyns TH3/ALIII/306 npuéma aHaIOroBBIX CUTHAJIOB C
muddepernmransapiMu Bxoaamu (ot 1 MB mo 128 MB) u uctounnkamu
TOKA JIJIsl MTUTAHMS TEH30PE3UCTHUBHBIX M MHBIX JAaTYUKOB

KMHT.468155.008

49

Monynas TH3/ALIT/307 npuéma aHanoroBbIX CUTHAJIOB IEPEMEHHOTO
Toka ¢ qudPepeHnaTbHBIMU BXOIaMH OT OJIMHOYHBIX
TEH30PE3UCTOPOB

KMHT.468155.012

50

Monyns TH3/ALIII/308 npuema aHaIOroBBIX CUTHAIOB BHICOKOTO
YPOBHSI OT CUCTEM PHEPTOCHA0XKEHUS! C M30JIMPOBAHHBIMH BXOJIaMH

KMHT.468155.013

51

Monyns TH3/ALIII/309 npuema aHaaOroBBIX CUTHAJIOB OT
VH/TyKTUBHBIX, PE3UCTUBHBIX, EMKOCTHBIX JaTYMKOB, BKIIFOYEHHBIX 110
MOCTOBOM MJIM TIOJTyMOCTOBOM CX€M€, C BO30YK/IEHUEM HaNpsyKEHUEM
MEPEMEHHOT0 WJIM IOCTOSIHHOTO TOKa

KMHT.468155.014

52

Mosyns TH3/ALII/310 nmprema aHanOroBbIX CUTHAJIOB IIEPEMEHHOTO
TOKa OT CUCTEM DHEPTrOCHA0KEHUS

KMHT.468155.015

53

TH3/ALIL/311 — Moaynb mpuemMa aHaJIOTOBBIX CUTHAJIOB
MEPEMEHHOT0 HANPSKEHHS OT CHHYCHO-KOCHHYCHBIX
TpaHC(OPMATOPOB MIIU CEIbCUHOB.

KMHT468155.019

54

Ycunurens cCUrHana MHAYKIIMOHHOTO JaT4yuka auddepeHuanbHbIi

VCUJI-1]]

KMHT.468741.001
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55

Yeunurens CUTHANIA WHIYKIIMOHHOTO AaTurka nuddepeHIuanbHbIi
YCU-21,

KMHT.468741.005

56 [brok nuranust norennuomerpon BITIT-5005 KMHT.436431.001
57 |bnok nuranus norenimomMetpos BIITI-5020 KMHT.436431.004
58 DII1-1 DnexTpoHHBIH TpeoOpa3oBaTelb ¢ TATbBAHUYCCKOM KMHT.468157.001

M30JLHUEH
OI11-2 DnexTpoHHBIH TpeoOpa3oBaTelb ¢ TATbBAHUYCCKOM
M30JLUEH
OI11-3 DnexTpoHHBIN TpeoOpa3oBaTelb ¢ TATbBAHUYCCKOM
M30JLUEH
OI11-4 DnexTpoHHBIN TpeoOpa3oBaTellb ¢ TATbBAHUYECKON
M30JILUEH

KMHT.468157.001-01

KMHT.468157.001-02

KMHT.468157.001-03

59 Moaynas TH3/MOC/001 umuTaIuu nocieoBaTeIbHOTO Ko 1Mo KMHT.468172.005
crannapty INCITS 424-2007 (FC-FS-2) (Fibre Channel)

60 Moxaynas TH3/UIIK/001 umuTauu nocieoBaTeIbHOTO KO 1m0 KMHT.468172.004
crangapty 100BASE-TX Ethernet (AFDX)

61 Monayns TH3/MAP/001 umuTamuu mocaeaoBaTeIbHOTO KOJIa 1o KMHT.468172.001

'OCT 18977-79 u mo PTM 1495-84 ¢ usmenenuem 3 (ARINC 429)

62

Moayns TH3/MMK/001, umMuTanmm nocieoBaTeIbHOTO KO Mo
["OCT P 52070-2003 (MKHO)

KMHT.468172.002

63

Mosayns TH3/MMP/001 uMuTanmm nocieqoBaTeIbHOTO KOJa 1Mo
ctanaapty IRIG 106-96 I'n.4 or KAM 500 u nocnenoBateasHOTO
kona RS 232/422/485

KMHT.468172.003

64

Momyns TH3/MPK/001 umuTanuy cUurHanoB pa3oBbIX KOMaH] 110
I'OCT 18977-79

KMHT.468173.001

65

Momyne TH3/MKC/001 umuTanuu nocieaoBaTeIbHOro KoJia Mo
["OCT P UCO 11898-1-2015 (CAN 2.0) u nocnenoBaTebHOro Kojia
RS 232/422/485

KMHT.468172.006

66

Koxyx mazemnasiii TH3/KH/301 mist ycTaHOBKH MOy IS
TH3/CHC/301 npu hopMupoBaHu# Ha3eMHOM OMOPHOI
i depentmansaoil cranmm (OJIC) mpuéma curnanos CHC

KMHT.735331.002

67

AHTeHHbIH pa3BerBurens PI'T-3

KMHT.468527.001

68

Komruiexkc TH3 - KBTU

KMHT.794121.007-01

69

CIIO nactpoiiku, ctupanusi U cuntbiBanus qanHbix (CI1O TNLab)

KMHT.001.01-01

70

CITO aBTOMaTH3aI[MK © MOHUTOPUHTA (PUKCHPYEMOIi B TIpoIiecce
JIETHBIX U HA3€MHBIX MCIBITAHUN HHPOPMAIMH B PEKHUME PEATLHOTO
Bpemenn(CITO ReakTime)

KMHT.001.01-02

71

CIIO ¢popmupoBaHHs OTYETOB, MPOTOKOJIOB U Ap. CIPABOYHOMN
uadopmarmu (CIIO TNPrimt)

KMHT.001.01-03

72

CIIMO «Iloxer»

KMHT.00002-04

B pesynbTare co3ganus nporpaMMHO — anmapaTHbIX CUCTEM OOPTOBBIX U3MEPEHUIM
Ha 0a3e 0OPTOBOTO TBEPAOTEIHLHOTO HAKOMUTES ITU(POBON U aHAIOTOBOM HH(MOPMAITUN
TH3 pa3paboTaHsbl clieIyI0llne UHHOBAIIMOHHBIE U3/ICIIUS

- 6opToBbIe OJ0KH (KOXKyxu 6opToBbie TH3);

- TIJIATHI COOpa;

- KaCCEThI MaMSTH;

- MOAYJIEW IpUEMA aHAIIOTOBBIX CUTHAJIOB;
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- MoayJiel mpuéma Hu(POBBIX CUTHAJIOB,;

- MOAyJel nH(OPMALIMU CO CITyTHUKOBBIX HABUTAI[MOHHBIX CUCTEM;

- CIIeLMaIbHOE IIPOTpaMMHOE 00€CIIeUeHNE HACTPOMKHU U YIIPaBICHHs CHCTEMaMU
OOPTOBBIX U3MEPEHUN;

- CHEIHMAIbHOE MPOrpaMMHOE OOecleyeHre, aBTOMAaTU3alliM M MOHUTOpPHUHIA
buKcupyeMoil B MpoIecce JIETHBIX U HA3eMHBIX MCHBITAHUM MH(DOpMAIUU B PEKUME
pEeaNbHOTO BPEMEHHU;

- CIIeUaIbHOE MPOrpaMMHOE o0ecnieueHrne (HOpMUpPOBaHUS OTYETOB, IPOTOKOJIOB
U JIp. CTIPaBOYHON HH(DOpMALINK;

- CTIelMaIbHOE MMPOrPaMMHO — MaTeMaTtuyeckoe ooecrieuernue «Ilonét» 06padboTku
MoJIETHON MH(MOPMAIIHH.

Koxyx 6oproBoit TH3 crammaptHOro pasmepa - mmdp s 3akaza TH3.000
npejcTaBiieH Ha pucyHke 4a, koxyx TH3 ¢ koxxyxom manorabaputnoro dhopmarta mudp
s 3akaza TH3.300 npencrasiied Ha pucyHke 40. B m1000# M3 KOXKYyXOB HAKOMUTEIS

MOT'YT yCTaHaBIMBAaThCs 10 10 Moxynel npueMa CUTHAJIOB.

Pucynok 4a - Baenauii Buj koxxyxa TH3 cranmaptHOro pasmepa ¢ Moayisimu (0e3
Moyer)npuema curaainos (mudp TH3.000)

TR WS 1 W

Pucynok 46 - Baemnuit Buj manorabaputaoro koxxyxa TH3 ¢ moaynsmMu npuema
curnaioB (mmdpp TH3.300)
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4. AHaJIU3 PbIHKA M KOHKYPEHTHbIE PeuMylecTBa pa3padoTKu

B Poccuiickoit @eneparuu 3a MocieqHHE 5 JE€T B KaueCTBE CHCTEM OOPTOBBIX
WU3MEPEHHUN TPUMEHSIOTCS CIIETYIOIUE COBPEMEHHBIE CHCTEMBI:

[IporpaMmMHO — ammapaTHble cuCTeMbl OopToBbiX wu3Mepenuir KAM-500,
IPOM3BOJICTBA AMEPUKAHCKOW MHOTOOTpACIEBOW KOMITAaHMU Tpou3Boautens Curtiss-
Wright Aerospace Instrumentation Group.

B ycioBusx HeonpeaeI€HHOCTH TOCTAaBKM UMIIOPTHOM anmapaTyphbl, CBSI3aHHOU C
BBEJICHHEM CaHKIMUA MpoTuB Poccuiickux kommaHui, cuctemMa OOpTOBBIX H3MEPEHHI
KAM-500 6onee roma He mocraBisercs B Poccuiickyto @enepanuio. B cBs3u ¢ yewm,
IpOrpaMMHO — afMapaTHble CUCTEMbl OOPTOBBIX HM3MEpeHHUU Ha 0a3ze OOpPTOBOTrO
TBEPAOTEJIBHOIO Hakomnurens nupoBoil U aHanoroBoil nudopmauuu TH3 sBastorcs
BOCTPEOOBAHHBIMU M YHHKAJIbHBIMHU U3JIEIUSMU HAa POCCUMCKOM PBIHKE aBHAIIMOHHOMN
IIPOMBIIUIEHHOCTH.

- IPOrPaMMHO — alapaTHbIE CUCTEMBI OOPTOBBIX U3MEPEHMI Ha Oa3ze OOPTOBOTO
TBEPAOTEILHOTIO HAaKONUTENS U(POBO U aHanoroBoit nHpopmanuu TH3.

[IporpamMMHO — anmapaTHbIe CUCTEMBI OOPTOBBIX U3MEPEHMI Ha 6a3e GOPTOBOrO
TBEPJOTEJILHOTO  HakomuTens 1udpoBod W  aHaimoroBoil uHpopmanuum TH3
IOPEJICTaBISIIOT  PEKOH(DUTYpUPYEMYIO CHUCTEMY U IpOrpaMMHOE oOecreueHue,
BKJIFOYAIOLIEE MHHOBALIMOHHBIE H3JEHs (MOAYJISIMHU cOopa HU(pPOH, aHAJIOTOBOU H
JTUCKPETHON HH(POpPMALIMHM) OTEYECTBEHHOTO MPOM3BOJCTBA, MPOLIEAIINAE, MPHU 3TOM,
rOCyJapCTBEHHBIE UCIIBITAHUS B TOCYJaPCTBEHHOM JIETHOM HCIIBITATEIBHOM LIEHTPE UM.
UxkamoBa, a TakKe€ BHECEHbl B TOCYJAPCTBEHHBIM pEECTp CPEACTB HM3MEPEHHU H
JOMYLIEHbI K MPUMEHEHUIO TPU UCTBITAHUAX TPAXAAHCKON U BOCHHOW aBHALIMH.

OCHOBHBIMM KOHKYPEHTHBIMH IPEUMMYIIECTBAMH IPOrPAMMHO — amlapaTHbIX
cucTeM OOpTOBBIX HU3MEpEeHU Ha 0aze OOpPTOBOrO TBEPAOTEIHLHOIO HAKOMUTEIS
dpoBoit u ananorosoi uudopmaruu TH3 sBistrores:

- MUHUMAaJIbHbIE MAacCO- Ta0apUTHBIE XapaKTEPUCTUKHU, TO3BOJISIOUINE TPUMEHSTh
WHHOBAllMOHHBIE U3JIETUS M MPOrpaMMHOE OOecrlpeyeHue Ha pPa3IudHbIX THUIIAX

JICTATCJIbHBIX allllapaTOB, B TOM YHUCJIC OECIUIIOTHBIX JIETATEIHLHBIX alraparos,
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- Olo4YHO-MOAyJNBHAS  CTPYKTYyp, oOnagaromass  WHPOPMAIMOHHON U
KOHCTPYKTHUBHOM TMOKOCTBIO, 00ECTICUNBAIONIAs BO3MOKHOCTh IPUMEHEHHS Ha Pa3HBIX
THUIIaX JIETaTEeIbHBIX allllapaToB C COXPAHIEMOM 001l apXUTEKTYpOi TOCTPOCHUS;

- oOecrnieueHUE HM3MEPEHUM U PErucTpaluyd BCEed HOMEHKIIATYphl MapamMeTpoB
UCIIBITYEMOT0 00beKTa (JIETaTEeNIbHOTO aliapaTa) ¢ 3aIaHHOM TOYHOCTHIO, B TpeOyeMoM
JMana3oHe U3MEHEHHUs TapaMeTpa, B TeYeHUE HE0OX0IMMOT0 BPEMEHHU UCTTBITATEIbHOTO
noJjieTa U MpH HEOOXOIMMOCTH Tepeladd OMpPEeJICHHOTO o0beMa WH(GOpMaluu IO
TEJIEMETPUUECKOMY KaHaIly;

- KOHCTPYKTHUBHOE WCITOJIHCHUE CPEICTB U3MEPEHHUS, BXOSAIINX B COCTaB CUCTEM
OOPTOBBIX U3MEPEHHM, 00CCIICUNBAIOIINX UX 3aAIIUTY OT BHEIIHUX IMOMEX W MCKII0YATh
BO3HMKHOBEHHUE TTOMEX, BIUSIOIIUX Ha IPYTHUE CPEICTBA;

- YCTOMYHUBYIO pabOTy BO BCEM JIMAa30HE BHEITHUX BO3/ICUCTBUM;

- obecrieyeHne CUHXPOHU3AIMK BCel OOPTOBOM M3MepUTEIbHOU MHGOpMAIMK B
EnnHoM MOCKOBCKOM BpEMEHU.

5. Ucnonib3oBanue nu(PPOBLIX TEXHOJIOTHII B pa3padoTKe U MPOU3BOACTBE

[Ipu pa3paboTke MpOrpaMMHO - ammapaTHBIX CHCTEM OOPTOBBIX M3MEpPEHHUI Ha
0a3ze OOPTOBOIO TBEPJOTEIBLHOIO HAKOMUTENSI HU(PPOBOM U aHAIOTOBOM MHQpOpMAIIIU
TH3, a Takke B MPOU3BOJCTBEHHBIX U TEXHOJIOIMYECKUX MPOIECCaX HCIOIb30BAIUCH
cinenyroomme I1MdpoBoe mporpamMmHoe obecrnieueHue W IM(poBBIE CcpeacTBa s
MIPOU3BOICTBEHHBIX U TEXHOJIOTHYECKUX TPOIIECCOB:

-Altium  Designer — cucremMa aBTOMATH3UPOBAHHOTO  IMPOCKTUPOBAHHS
PaIUO3ICKTPOHUKH;

- Kommnac -3D v18 (C mpwiiosxkenuem Matepuaibl U COPTaMEHThI, MexaHHKa,
Kpenexwu, [Tpyxunbl, DJIeKTpOHHAS ammaparypa U T/)- UCTeMa aBTOMaTH3UPOBAHHOTO
MIPOCKTUPOBAHMSI, TTO3BOJISIOIIAS BHITYCKATh YEPTEKU U3ICTUH, CXEMBI, CTICTIU(UKAIIAH,
TaOJIUIIbI, HHCTPYKITUH.

- knaccupurkarop ECKJl v2.08- Knaccudukarop ECKJl npencrapnser coboit
AKCTIEPTHYIO CUCTEMY JIJIsl OBICTPOTO U OJTHO3HAYHOTO MPUCBOEHUS KOJIa POSKTUPYEMOM
JeTaNH;

- cBoOomHAs cHUCTeMa IS MAaTeMAaTHYEeCKUX BBIYUCICHUH, HCIOIb3YIOMas

coBmectuMbiii ¢ MATLAB s3p1k Beicokoro ypoBHs — GNU Octave;
22



- cpeaa A pa3pabOTKH MPOrpaMMHO-MaTEMaTHYECKOr0 00eCIIeueHUs Ha S3bIKax
Verilog, SystemVerilog — Verilator;

- kpoccruiargopmenHas cBoooHas IDE s pazpaborku Ha C, C++ u QML — Qt
Creator.

[MudpoBoe TexHONIOrNUECKOE 000PYAOBAHUS U CPEICTBA UBMEPEHUS:

- FeHepaTop CUTHAJIOB ITpou3BoyibHON hopmbel DG1032Z

- ocriyutorpad mudposoit TDS 220,

- KOHTpoJIIep coopa gaHHBIX MHOrOKaHanbHBIN ZET 024

- ananu3atop cnekrtpa ZET 017-U2

U npyroe snekTpoHHOE HU(POBOE TEXHOJIOTHUECKOE 000PYI0BAaHUE U CPEICTBA
U3MEpPECHUM.

6. OcoGeHHOCTH BHeIPeHUs U MATEHTHO — JIUIEH3MOHHAS LIEHHOCTh

OCHOBHbIE HEOOXOAMMBIM YCJIOBHEM YHUKAJIbHOCTH U KOMMEpLHUAIU3ALIU
NpPOrpaMMHO — allapaTHBIX CHUCTEM OOpPTOBBIX HU3MEpEeHUW Ha 0aze OOpPTOBOro
TBEPAOTEJILHOTO Hakonurtens udpoBod u aHamoroBoil wuHpopmanmu TH3 mnpu
BHEJIPEHUU TPU JETHBIX UCTIBITAHUSAX TPAXKIAHCKON U BOCHHOW aBUAIlMOHHON TEXHUKH
ABJISUIOCH TPOBEJEHUE TOCYJAPCTBEHHBIX, MPUCBOCHUE CTaTyca CEPUMHBIX H3AEIUl
(;mutepa O1), mpoBeneHrEe TUIIOBBIX UCTBITAHUM HOCTE 10pa0OTKH, a TAKXKE UCTIBITAHUN
B LIENSAX YTBEPXKACHUS THUMA M BHECEHUE €IUHBIH MHPOPMAIMOHHBIM (OHJ CpPEeICTB
U3MEPEHUN POCCUICKON (eepanuu.

ITo pe3ynbrataM nmpoBeaeHUs: pabOT Ha COOTBETCTBUSL TPEOOBAHUSM HOPMATHUBHBIX
nokymenToB noiydeH AKT rocymapctennbix ucnbitanuii (AKT I'M Ne 1/515103-003
ot 05.12. 2017r.), Pemenue o [IpucBoeHne KOHCTPYKTOPCKOW JOKyMeHTauuu JIutepbl
«O1» (Pemenne 21/09-18-K ot 14.12.2018 roxa)

[IporpamMmmMHO — amnmapaTHble CUCTEMbI OOPTOBBIX M3MEpPEHUU Ha 0aze OOPTOBOrO
TBEPJOTEILHOTO HakomuTens ImdpoBoid U  aHajmoroBol wuHpopmamuu TH3
COOTBETCTBYIOT TpeOoBaHusIM [lon0keHUsI 0 MopsiAKe MPOBeACHUs padOT MO CO3/IaHUIO,
W3rOTOBJICHUIO M SKCIUTyaTalldd aBUALIMOHHOM TEXHUKH TOCYJAapCTBEHHOM aBHAIuW,
0JI0O0OpPEHHOTO KoJuTernet BoeHHO — mpoMbIuIeHHOM kKomuccuu Poccutickoit @eneparun
or 05.10.2021r, a Ttaxxke tpeboBanuii ['OCT PB I'OCT PB 15.307-2002 Cucrema

pa3pabOTKH ¥ MOCTAHOBKH MPOAYKITMU Ha MPOU3BOICTBO. BoeHHas Texnuka. cnbrtanus
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U mnpueMka cepuitHbix u3aenuil. OcHoBubie nonoxkenus, [[OCT PB 0008-006-2019
['COEU. Metponoruueckoe oOecrieueHue NCIIBITAHNI BOOPYKEHUS U BOCHHOMN TEXHUKH.

C yd€ToM TOCTOSHHO pacTyluX TpeOoBaHUN pa3pabOTYMKOB ABHUAIMOHHOM
texuukn ([ucemo TTAO «Kommanus «Cyxoit» Nel/4/3969 ot 27.11.2019 rona)
NpOrpaMMHO — ammapaTHble CHUCTEMbl OOPTOBBIX HM3MEpEeHUN Ha 0aze OOpPTOBOTrO
TBEPJOTEIILHOTO HaKonuTes nudpoBoi U aHanoroBoit unpopmanuu TH3 Texuuuyecku
pPa3BUBAIOTCS, TOSIBJIAIOTCS HOBBIE HWHHOBALIMOHHBIC W3JIENUSA, KOMIUIEKCHI H
nporpaMmMHOe oOOecredeHue. YCIOBUSMHU BHEAPEHUS TMpU JETHBIX HMCIBITAHUSIX
SBJISIIOTCSI TIPOBEJICHUE TUIOBBIX HUCMIBITAHUI M COTJIACOBAHHBIX C JIEIAPTAMEHTOM IO
rocyJapCcTBEHHOMY 00OpOHHOMY 3aka3y. B wactHocTH, momy4yeHsr Pemmenne Nol10-08-21
«O0 yTBepKACHUHU aKTa TUMOBBIX UcHbITaHu» OT 10.08.2021 rona, Pemenune No27-08-
21 «O0 yTBepKIEHHH aKTa THIOBBIX UcHbITaHui» OT 27.08.2021 rona, Pemenne Nel§-
10-21 «OO6 yTBepXKIeHWH aKTa THUMNOBBIX wHcmbITaHui» ot 18.10.2021 roma. Ilo
pe3yJibTaTaM MPOBEACHUE UCTIHITAHUN B LIEJIAX YTBEPKIACHUS TUIA BBITYIIEHBI MPUKA3bI
®denepaabHOr0 AareHTCTBa IO TEXHUYECKOMY PETryJIUPOBAHMI0 M METPOJIOTHH
«Poccrannapt» 00 yTBEpKIEHUsI TUIAa CPeACTB m3Mmepenuit Ne2256 ot 25.10.2017r.,
No2162 ot 31.08.2022 rona.

[To pesynbTaTam pa3pabOTKH MPOTPAMMHO — alIapaTHBIX CHUCTEM OOPTOBBIX
U3MepeHuil Ha 6aze OOPTOBOTO TBEPOTEIHHOTO HAKOMUTENS IU(POBOIM U aHATIOTOBOM
uHpopmanuu TH3 Oblu mosydeHbl CBUAETENBCTBA O 1'0CYy1apCTBEHHOM perucTpauuu
nporpamm 1t OBM Ne 2022669304 ot 19.10.2022r, Ne2022669433 ot 19.10.2022r.,
Ne2022680614 ot 03.11.2022r., RU2022680102 ot 27.10.2022r. B ®denepaybHOU
CITy>k0€ M0 MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH.

YuuThiBas U3710KEHHOE, TPOTPAMMHO — allapaTHbIE CUCTEM OOPTOBBIX U3MEPEHUN
Ha 0a3e 0OPTOBOIO TBEPAOTEIBLHOIO HAKOMUTENA HU(POBOU U aHAIOTOBOU MH(OpMAIUN
TH3 sBasitorcst BOCTpEOOBAaHHBIM M YHUKAJIBHBIM MPOIYKTOM Ha POCCHUHUCKOM PBIHKE

aBHaHHOHHOﬁ IMPOMBIIIIJICHHOCTH.
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7. CoumanbHO — JKOHOMHYeCKHMH 3QdexkT M MacmTadbl peaau3anuu

pe3yJIbTaTOB

IlepcneKTHBBI JaJIbHEHILIET0 UCIIOJIb30BAHUSA

[lepcriekTHBON HampHEHIIETO pa3BUTHS pa3pabOTKU SBIAETCS MPUMEHEHHUE TMPH
UCIBITAaHUSAX KOCMUYECKUX 00BEKTOB. B paMKkax naHHOro HarpaBieHus BeAETCs paboTa,
pesynbratramMmu  Kotopoid B 2022 rogy peanu3oBajach IMOCTaBKAa IPOrPAaMMHO —
anmapaTHBIX CHCTEM OOpPTOBBIX H3MEpeHH Ha 0aze OOpPTOBOrO TBEPAOTEIHHOTO
Hakonutens 1udpoBoil u anamoroBoil unpopmanuu TH3 B AO « [ HIHUMUMAII» nns
MIPOBEJICHUS UCTIBITAHUM KOCMUYECKOTO 0OBEKTA.

CrnenyrommM TEpPCIEKTUBHBIM HANpPaBICHUEM Pa3BUTHS pPa3paOOTKH SIBISIETCA
OPUMEHEHUSI B KAa4eCTBE CHCTEMbl OOBEKTUBHOIO KOHTPOJII HAa KaXKIOM CEpUHHOM
caMoJIETE B KAUE€CTBE CUCTEMbI OOBEKTUBHOTO KOHTPOJIS.

Y4uuThIBas NOJIOKUTEIBHBIA ONBIT NMPUMEHEHHS NPOrpPaAMMHO — amnapaTHbIX
cucteM OOpTOBBIX HU3MEpEHHU Ha 0aze OOpPTOBOrO TBEPAOTEIBLHOIO HAKOMUTEIS
uuppoBoil n anamoroBod nmHpopmaunu TH3, a Takke ¢ yd4éroM craryca cepuiHON
npoaykuuu (aurepa O;) neaecooOpa3HO NPUMEHEHHUE NPU PETUCTPALMU, OTOOpaXKEHMUS,
aHanu3za, OOpaOOTKM W JOKYMEHTHUpOBaHUsS LHUPpoBoM uHPopmMaiuu OOpPTOBOTO
PaZMORIEKTPOHHOTO 00OPYJOBaHUSA, B TOM 4YHCJI€ HABUTAIlMOHHBIX CHUCTEM W
aHAJIOrOBBIX CUTHAJIOB, JUArHOCTUKHM IUIAHEpA U JIBUTATEIbHON YCTAHOBKM B KaueCTBE
CUCTEM OOBEKTUBHOI'O KOHTPOJISA ITPU AKCIUTyaTallMy JIETaTEIbHOTO annapara. bopToBbie
CUCTEMbI OOBEKTHBHOI'O KOHTPOJII — TEXHUYECKHE CPE/ICTBA, NMpEeAHAa3HAUCHHBIEC AJIs
perucTpalid M COXpPAaHEHHUs TOJETHOM HH(OpManuu, XapakTEepU3YIOLEH YCIOBUS
noJsi€ra, AEMCTBUSA FKUMAXKa U (PYHKIIMOHUPOBAHUE OOPTOBOr0o 000pyaoBaHusl. CHUCTEMBbI
OOBEKTUBHOTO KOHTPOJII HCIIOJIB3YIOTCS JUIsl: aHalIM3a NPUYMH U TIPEIyNpexXICHUs
JETHBIX MMPOUCIIECTBHI; TEXHUUECKOW TMArHOCTUKH IJIaHEPa, ABUTaTEIbHON YCTaHOBKH,
00pTOBOTO 000PYAOBAHUS U MMPOTHO3ZUPOBAHUS UX TEXHUYECKOTO COCTOSIHUSI; KOHTPOJIb
pPECypcoB y3JIOB U arperatroB; OLEHKH ACHCTBUN JIETHOTO COCTaBa MPH BBINOJHEHUU

ITOJCTHOI'O 3aaHusd.

IIpy 3TOM, yYUTBIBasg CTATyC CEPUMHOM NMPOAYKLHH, aJalTalus IPOrpaMMHO —
anmnapaTHbIX CHUCTEM OOpTOBBIX H3MepeHud Ha 0aze OOpTOBOrO TBEPAOTEIBLHOTO

Hakonurens udpoBoii u aHanorosoit ungopmanuu TH3 MoxkeT ObITh peajin30BaHa MO
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Tpe6OBaHI/I$I 3a1<a3qm<a, a YCJIOBHUCM IIPUMCHCHUMA B Ka4CCTBC CHUCTCMBbI 00BEKTUBHOT'O

KOHTPOJISI MOXET ObITh IPOBEJCHHS TUMOBBIX UcTibITanuii B cooTBeTcTBUM ¢ ['OCT PB

15.307-2002 Cucrtema pa3paOOTKM W TOCTAHOBKM MPOIYKIHMHU Ha MPOU3BOJICTBO.

BoeHHas TexHuka. McnplTaHus 1 IpUeMKa CepUIHBIX n3aeanid. OCHOBHBIE TOJIOKEHHUS.

JKu3HEHHBIN UK TPOrpaMMHO — alapaTHbIX CUCTEM OOpPTOBBIX MU3MEPEHHI Ha Oa3ze

OOpPTOBOTO TBEPAOTEIHLHOTO HakoMUTENs IUppoBoil U aHanoroBoi uHbopmanmu TH3

MPEJCTABIICH HA PUCYHKE O.

TI'OCT PB 15.203-2001

AT k nu3mepseMbpIM

L
T3

TpeboBaHus pa3paboOTUNKOB

u

PETUCTPHPYEMBIM ITapamMeTpam

UCIIbITAHUA 1

HCIIbITAHU A

Jon. 1,2,3,4,5,x T3
OI1, TII
[IU, JIutepa O
I
Jlutepa Oy
(cepuitHast TIPOYKIIHS)
JononauTtensHbIe
< TpeboBaHuUA
%
< 3aKa34MKOB B YaCTH:
- npuMeHeHus kak CbU
- mpuMeHeHns kak COK
4 v
Tunosbie Tumnossie Tunossie

ucneiTanus N

I'OCT PB 15.307-2002

Pucynox 5 — )Ku3HEeHHBII UK MPOTPAMMHO — aIllapaTHBIX CUCTEM OOPTOBBIX
U3MEpEeHuil Ha 6aze OOPTOBOTO TBEPAOTEIHLHOTO HAKOTUTEINS IIU(PPOBOI U aHAIOTOBOU
uHpopmaruu TH3

CounajibHo - IKOHOMUYECKUH IPPexT

O0beM  WHHOBAIIMOHHBIX

U3ICIMA W MPOrPaMMHOTO  OOECIICUCHHS,

MPOU3BEJEHHBIX M0 TEXHOJIOTUH, pa3pabOTAHHON B paMKaxX HayYHO- TEXHHYECKUX paboT

no pa3paboTKe MPOrpaMMHO — amnmapaTHbIX CUCTEM OOPTOBBIX M3MEpEeHUN Ha Oasze
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OOpPTOBOTO TBEPAOTEIBHOTO HAKOMUTENS IU(PPOBOI U aHamoroBoit nHpopmaruun TH3
BHEJPEHbl B MacCOBOE MPOM3BOJACTBO, NPEJCTABICHBI HA PBIHKE AaBHAIIMOHHOW
IPOMBIIIIIEHHOCTH.

3a mepuon 2020 — 2023r. xommeplruanu3aiys HWHHOBAIMOHHON MPOAYKIUU
(Momyneil, OJOKOB, KacceT MamsTH, MPOrPaMMHOIO OOECHeYeHHUs])) MPOrpaMMHO —
anmapaTHbIX CHUCTEM OOpTOBBIX H3MEpeHM Ha 0aze OOpTOBOrO TBEPAOTEIHHOIO
HakonuTens upoBoit u ananorosoi nHpopmanuu TH3 coctasuna 6oJ1ee 600 000 000
pyOJieif, 4TO SBISETCS BBICOKOW OLEHKON TIOJHOTHI BHEAPEHUS PE3YJIbTaTOB
pa3paboOTKH.

Hayuno — Texnumueckass pa3paboTKa CIOCOOCTBOBaJIa TMOBBIIMICHUIO HAYYHO —
TEXHUYECKOTO IMOTEHIINAJa, MOBBILICHUIO MPOU3BOJUTENBHOCTH TpyAa U TOAJIEPKKH
3aHATHOCTH HaceneHusa B Poccuiickoint Denepanum.

Macmra0bl peaju3anum pe3yibTATOB U Pe3yJbTaThl BHePEeHUSs

YpoBeHb NOMYyYEHHBIX HAYYHO — TEXHUYECKUX PE3yJbTATOB 3a MOCIEAHUE 5 JIET
JI0OCTaTOYHO BBICOKHH, yUMTBIBas, YTO pa3pabOTKa COOTBETCTBYET MHUPOBOMY YPOBHIO
pa3BUTUA cUCTEM OOPTOBBIX H3MepeHuil. Pa3zpaboTka mporpaMMHO — ammapaTHbIX
cucteM OOpTOBBIX HU3MEpEHHU Ha 0aze OOpPTOBOrO TBEPAOTEIBHOIO HAKOMUTEIS
mudpoBort u aHanoroBoil umHpopmauuu TH3 HeoOxogumma Uil KOJIMYECTBEHHOTO
IPEJCTaBICHUS O MPUPOJE, CTPYKTYPE M 3aKOHOMEPHOCTSX SIBICHUMN, MPOUCXOIALINX
IpU BCECTOPOHHMX HA3€MHBIX M JIETHBIX HCIBITAHUSX TPaKIAHCKOH W BOEHHOMU
aBUAIMOHHOM TEXHUKHU. B pe3ynbraTe HayyHO — HUCCIIEJOBATEIBCKUX U OMNBITHO —
KOHCTPYKTOPCKHX paboT Mo pa3paboTKe MPOTrpaMMHO — alllapaTHBIX CHCTEM OOpPTOBBIX
U3MEpeHUi Ha 6aze OOPTOBOrO TBEPJOTEIBHOIO HAKOMUTENS HU(POBOM U aHATOTOBOI
undopmaruu TH3 Obuto co3znano 6ojiee 70 MHHOBAIIMOHHBIX U3CIUA U POTPAMMHOTO
oOecrieueHusl.

PesynapTaramu BHeIpEeHHs NPOrpaMMHO — amlMapaTHBIX CHCTEM OOpPTOBBIX
U3MepeHuil Ha 6a3ze OOPTOBOrO TBEPJOTEIBHOIO HAKOMUTENSA HU(POBOM U aHAJIOTOBOM
uHpopmaruu TH3 sBasitoTcst npuMeHeHHe Npu JETHBIX UcbITaHusAX OoJiee 30 TMIOB
00bEeKTOB ABHAIMOHHOM TeXHMKH. [IporpaMMHO — ammapaTHble CHCTEMbI OOPTOBBIX
U3MepeHuil Ha 6aze OOPTOBOrO TBEPJOTEIBHOIO HAKOMUTENS HU(POBOIM U aHATIOTOBOM

undopmaruu TH3 npuMeHsMCh Tpu JTETHBIX UCTIHITAHUSAX TaKUX CaMOJIETOB Kak Ty-
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160, Ty-95MCM, Ty -22M T-50(Cy-57), Cy-30CM, Cy-35,C, C-70b, MMUI-35, SK-
130M, SSJ-100NEW, Un — 76M/I-90A, Nn-114-300, JIMC-901 Ka-27, Ka-29, Ka-62,
Mu-38, Ka-52M, Ka-32, Ka-226T.

KonuyecTBo opraHuzanuid, BHEAPUBIIMX MPOTPAMMHO — allapaTHBIX CHCTEM
OOpTOBBIX M3MEpPEeHUN Ha 0a3ze OOPTOBOrO TBEPJOTEIHHOIO HAKOMUTENS HU(POBOM U
anajoroBoi nHpopmanuu TH3 HacuuThiBaeTcs 0os1ee 10 npeanpuATHi aBHALMOHHOM
orpacsum, B ToM unciie [ITAO «Komnanus «Cyxoin», AO «JIMU um. M.M. I'pomoBa», AO
«HIOB Munp u KamoB», AO PCK «MHUI'», ITAO «Tynoner», AO «Y3I'A», ITAO
«Poccseprom», ITAO «MJI», ITAO «Mpkyt» u npyrue. Ilonreepxaatromme 10KyMEHTbI
yKa3aHbl B MPUJIOKEHUH K CIIPABKE O COIMAIBHO — SKOHOMHUYECKOM dPdeKTe.

[IpumeHeHne nporpaMMHO — anmapaTHBIX CUCTEM OOPTOBBIX M3MEpPEHUI Ha 0ase
OOpPTOBOTO TBEPAOTEIBHOIO HAKOMUTENS HU(PPOBOH 1 aHanmoroBoi nudopmanuu TH3 B
OpraHu3alysIX aBUALMOHHOW IPOMBINUIEHHOCTH CBUIETENIBCTBYET O BBICOKOW OLICHKH
BO3MOKHOCTH MPAKTHYECKOTO HCIIOJIB30BaHUSA PE3YJIbTaTOB B PEATBHOM CEKTOpE
HKOHOMUKHU.

IIpakTH4Yeckasi HEHHOCTH Pa3padoTKH

[IpakTueckass LEHHOCTh pa3paboTku IIporpamMmHO — amnmapaTHBIX CHCTEM
OOpTOBBIX M3MEpeHM Ha 0a3e OOPTOBOrO TBEPAOTEIBHOIO HAKOMMUTENS LU(PPOBOM U
ananoroBoii uHpopmaruu TH3 3akmouaercs B BO3MOXHOCTU H3MEPEHUA U
perucTpalMyd MPAaKTHYECKH BCEX MapaMeTpoB, XapaKTEpPU3YIOLIUX pabdoTy WIn
COCTOSIHME JIETaTEeJIhbHOTO alllapara, €ro CHUJIOBBIX YCTAHOBOK M OOOpYJOBaHUS MpH
JETHBIX UCIIBITAHUSIX TPAXKIAHCKON M BOGHHOM TeXHUKH. [1o pe3ynbraTram npoBeaEHHBIX
U3MepeHuil (OpMHUpYEeTCs 3aKIIOYEHHE O TaKTHUKO-TEXHUYECKHX BO3MOMXKHOCTSX
aBUAIIMOHHBIX KOMIUJIEKCOB, OIpPEACIAIOIUX IEeIeCO00pa3HOCTh HUX CEpPUITHOTrO
IIPOM3BOJICTBA WJIM Hadala MacCoOBOM »HKcruryarauwu. lIpm sTOom, mporpamMmHO —
anmapaTHble CHCTeMbl OOpPTOBBIX HM3MEpeHuN Ha 0aze OOpPTOBOrO TBEPAOTEIHLHOTO
Hakonutens nudpoBoil U aHanoroBoil uHpopmanuu TH3 sBISAIOTCS €AMHCTBEHHBIMU
NPUKIAAHBIMA CUCTEMaMHU MOAOOHOTO Ha3HAYEHUs1, KOTOPOE MPOILIUA FOCYAapCTBEHHbIE
UCIIBITAHUSL C TIOJOKUTEIBHBIM PE3YJIbTATOM, H3MEPUTENIbHBIE MOJYJU IPOLLIN
UCIIBITAaHUS B LEISAX YTBEPKACHHS THUIMA, BHECEHBI B €IUHBIA MH(POPMAMOHHBIA (POHT

CPEACTB M3MEpPEHUIl (peecTp CpeACTB M3MEpPEHHiI]) U  UCIHOJb3YETCS BCEMU
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KOHCTPYKTOPCKMMHU OIOpO aBHALIMOHHOW TMPOMBIIUIEHHOCTH U HCIBITaTeIbHBIMU
neHTpamu MunuctepctBa OOOpOHBI MPU JIETHBIX UCIBITAHUAX W3JEIUI aBUALMOHHON
TEXHUKH.

HayuHno — uccnenoBarenabcKkas v OMBITHO — KOHCTPYKTOpPCKasi paboTa 3aBepIniach
CO3JJaHHEM M IIUPOKMM T[PUMEHEHHWEM B CO3JIaHMM AaBUALIMOHHOM TEXHUKHU
IPAXKIAHCKOTO M BOCHHOTO HA3HAYCHHS NPUHIUINHAJIBHO HOBBIX, HE¢ HMMEKIIHMX
a”Haj0ros B Poccuiickoii @eaepanuu, a 1o HEKOTOPBIM ITApaMETPaM, IMPEBOCXOAAIIUM
MHUPOBBIE aHAJIOTH MPOrPAMMHO — alapaTHBIX CUCTEM OOPTOBBIX M3MEPEHHM, 0 4éM
CBUJIETENBCTBYET BBICOKHI YPOBEHb KOHKYPEHTOCIIOCOOHOCTH MPOAYKIUH.

Kak rosopun [[.M. MenneneeB «Hayka HaumHaercs ¢ TexX MOp, KaKk HAYMHAIOT
u3MepATh», a Takke «TouHas Hayka Hemblciuma 0e3 Mepb». B cBowo ouepensb,
pa3paboTKa U BHEJIPEHUE MTPOTrPaMMHO — allapaTHbIX CUCTEM OOPTOBBIX U3MEPEHUI Ha
0a3e OOPTOBOrO TBEPAOTEIBHOIO HAKOMUTES LU(POBON M aHAJIOTOBOM MH(pOpMaluu
TH3 npu nETHBIX MCHBITAHUSAX TPAXKIAHCKOM M BOEHHOW aBUALIMOHHOM TEXHUKHU
MOBBICHJIO TOYHOCTh U UH()OPMATUBHOCTH MPOBEACHUS JIETHBIX UCIIBITAHUH, YTO, B CBOIO
ouepellb, IMOJI0KUTEIBHO OTPA3UIIOCH HA KAUYECTBE CO3/1aBa€MOM aBUALIMOHHON TEXHUKHU
B Poccuiickoit ®denepanuu. B cBsi3u ¢ 3TUM, pa3paboTka U BHEAPEHUE MPOTPAMMHO —
anmapaTHbIX CHUCTEM OOpTOBBIX H3MEpeHM Ha 0aze OOpTOBOrO TBEPAOTEIHHOTO
HakomnuTens muppoBor U aHamoroBoi uHpopmarn TH3 rmeeT BHICOKYIO 3HAYMMOCTh
1151 Poceniickon @enepanun.

[TosmyyeHHBINM pPe3yJIbTAT HOCUT HOBAaTOPCKUM U KOMIUIEKCHBIM XapakTep, BaXKEH
JUIS pPa3BUTHUSl aBHAIMOHHOW HAYKM M TEXHUKH, CBUAETEIBCTBYET O BBICOKOM YPOBHE
HAy4YHO — TEXHUYECKOM 3HAUYMMOCTH pa3pabOTKU W BHEAPEHHH MPOrPaMMHO —
anmapaTHbBIX CHUCTEM OOpTOBBIX HM3MEpeHHil Ha 0aze OOpPTOBOTO TBEPIOTEIHHOTO
Hakonurens HuppoBoid U a”anoroBod mHbopmanuu TH3 npu NETHBIX HUCTIBITAHUSAX

IPakIaHCKOM U BOCHHOW aBUAIIMOHHOW TEXHUKHU.
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