IIpoekT «PodoT-cIacaTesib a1IaNTHPOBAHHBIN 1JISI PA00THI B YPE3BbIYANHBIX CUTYALMAX»

B nanHOM mpoekTe mo poOOTOTEXHHKE Ha TeMy Ipe/cTaBlieHa pa3paboTKa OCHOBaHHE IS
pobora-criacatessi, C TOMOIIBIO KOTOPOTO MOXHO Oyner paboTarb B pa3IMYHBIX
YpE3BBIYANHBIX CHUTYAIUAX (MAacIITAOHBIX IMOXKAPOB, B3PhIBAX OBITOBOIO Ta3a, pa3dopa 3aBajioB
OT IIPOUCLIECTBUI U Jp.) KOTOPBIE cllydaroTcs Ha Tepputopun Poccuiickoit denepanun.

CozlaHHBI MPOEKT COAEPKUT CXEMY COCTaBISIOIIMX JJIEMEHTOB, HEOOXOTUMBIX JUIS
KOHCTPYMPOBAaHUSI OCHOBaHHUs poOOTa-crmacarelss, HeOOXOAUMOTO Npu PaboTe B YCIOBHUAX
YPE3BbIYANHBIX CUTYALUH.

Tema paOoThl, OYEHb aKTyallbHa, TaK Kak HJed IMPOEKTa 3akitoyaercs B 3((HEeKTUBHOCTH
NPUMEHEHUS POOOTHU3MPOBAHHBIX CHUCTEM IIPU aBapUHHO-CIACATENBHBIX padoTax, TaKk Kak
pOoOOTHI CMOTYT CIIAaCTH JIFOACH B TEX CHTYallUsX, KOTJa OOBIYHBIN cracaTenb OeccuiieH. B
TaKUX CHUTYaIlUsSX OMACHBIX JJIs JKM3HU CaMOro dYelloBeKa-cracarensi, poOOTH3UPOBAHHBIE
CHUCTEMBI IO3BOJISIT CBECTH K MHHHMYMY CTEIICHb PHCKa JUIA CIllacaTelield, Tak Kak POOOTHI
MTO3BOJISIOT MCIOJIB30BaTh «0E3/II0IHBIC) TCXHOJIOTUH.

B xome nccnenoBaHusi aBTOPHI MPOEKTA PEaTU30BBIBAIOT TMOCTABICHHYIO Tepe] coOOH IIeb:
pa3paboTath poOOT — crmacaTeilb, KOTOPBIH MOXET OBbITh aJalTUBHO B 3aBHCHMOCTH OT
aBapHUHMHO-CIACATENLHEIX pa0O0T B YCIOBHAX UPE3BBIUAMHEIX CUTYAIIHH 0€3 HETOCPEICTBEHHOIO
IPHUCYTCTBHUS JTIOACH.

3adayu npoexma:
1. U3yunTh yciioBUsl MpUMEHEHHSI POOOTOB cIiacatesield B Ype3BbIYAHBIX CUTYAITUSX.
2. [Ipoananu3upoBaTh UCTIOIB30BaHUE POOOTOB MPHU aBApUHHO-CIIACATENIBHBIX paboTax.

3. CocTaBUTh CPaBHUTENBHBINA aHATHM3 (DYHKIIMOHAIBHBIA BO3MOXKHOCTEH poOOTOB-criacaresei
B YCIJIOBHSIX UPE3BBIYANHBIX CUTYalUsX.

4. CripoekTupoBaTh poOOTa-criacaTess.

OcHogHbie MemoObl cO30anHus — MOJECINPOBAHNE, KOHCTPYUPOBAHUE U IMPOrPAMMUPOBAHHE
Mojienu ¢ momoIbio KoHcTpykTopa VEX Robotics.

I'nasa 1. Ucnosib30BaHue pOOOTOTU3HPOBAHHBIX CUCTEM B YCJIOBHSX YpPe3BbIYAHMHBIX
CUTYyalui

W3BecTHO, 4TO NM00as AesATENbHOCTh MOTEHIIMAIBHO OMAacHa, a CaMU OMACHOCTHU UMEIOT
IIOCTOSIHHBIM M HENPEPBIBHBIA XapakrTep. B KU3HM BCE OTKIIOHEHUsS OT HOPMAJIbHOIO WU
OOBIYHOTO, JIIOJM HAa3bIBAIOT YPE3BBIYAMHBIM TMPOMUCIIECTBUEM HIM CcHTyauuei. B
HOPMATHBHBIX JOKYMEHTAX JAl0TCS CIEIYIOLIUE ONPEIEICHUS.

Upessbrvaitaas cutyarus (UC) — 3T0 0OCTaHOBKA Ha OMPENEICHHON TEPPUTOPHH,
CIIOKUBIIAsCA B pe3yiabTaTe aBapHM, OMACHOTO MPUPOJHOTO SBICHMSA, KaTacTpOdwl,
CTUXUIHOTO MJIM HHOTO OEICTBHs, KOTOpbIe MOTYT IOBJ€Yb WJIM TIOBJICKIU 3a COOOM
YEJIOBEUECKHE JKEPTBBI, YIIEpO 3J0POBBIO JIOACH WM OKpYKAIOIIEH NPUPOTHOU Cpee,
3HAYUTEJIbHBIE MAaTEPUATIbHBIEC TOTEPH U HAPYILIEHNUE YCIIOBUN KU3HEACATEIBHOCTH JIFOJIEH.

DKcTpeManbHOe COOBITHE — 3TO OTKIOHEHHE OT HOPMBI IPOLIECCOB MIIX SIBJICHUH.

ABapus — 3TO IKCTpPEMaIbHOE COOBITHE TEXHOT€HHOT'O XapakTepa, MPOUCIIEANIEe 10
KOHCTPYKTUBHBIM,  NPOU3BOJICTBEHHBIM, TEXHOJOTMYECKMM WM  SKCIUTyaTallMOHHBIM
npuUYrHAM, JHO0 W3-3a CIyYalHBIX BHEIIHMX BO3JCHCTBUN, H 3aKJIOYaroIIeecs B
MOBPEXACHUH, BBIXO/IE U3 CTPOS, pa3pyLIEHUN TEXHUYECKUX YCTPOMCTB UIIUM COOPY>KEHUH.



ITpon3BoacTBEHHAs WM TPAHCIOPTHAs KaTacTpoda — 3TO KpyIlHas aBapusl, MOBJIEKIIas
3a co0Oi YeIoBEeYECKHE KEPTBbI, 3HAUUTEIbHBIA MaTepHabHBINA YIIepO W Apyrue TsHKeIble
HOCTIEICTBHSL.

OmnacHoe MpUPOJHOE SIBIEHUE — 3TO CTUXUHHOE COOBITHE TPUPOTHOIO IIPOUCXOXKIECHUS,
KOTOpPOE€ IO CBOEH HMHTEHCHUBHOCTH, MAacliTaly paclpoCTPaHEHUs M INPOAOKUTEIbHOCTH
MOYKET BbI3BaTh OTPUIATEIbHbIC MMOCICACTBUS U KU3HEACATSIBHOCTH JIIOACH, SKOHOMUKU U
IIPUPOJHOM CPEBI.

CruxuiiHoe OefcTBUE — 3TO KaTacTpo(UUYecKoe MPUPOJHOE SIBICHHE, KOTOPOE MOXKET
BbI3BaTh MHOTOYHCIIEHHBIE YEJIOBEYECKHE JKEPTBbI, 3HAUUTEIbHBIA MaTepHaIbHBINA yLIEpO U
JpYyTUE TSKEbIe TIOCIEICTBHS.

Okonornyeckas KaTtactpoda (3KOJOrHUecKoe OeCTBHE) — Upe3BBIYaiHOE COOBITHE
0cO000 KpPYITHBIX MAacIITa0OB, BBI3BAHHOE W3MEHEHHWEM COCTOSHHS CYIIH, aTMOoc(epsl,
ruapochepsl U Orochepbl, COMPOBOKIAIOMIEECS MACCOBOW THOCNIBIO JKUBBIX OPTaHU3MOB H
YKOHOMUYECKUM YIIEPOOM.

HUcnonb3oBanue poOOTU3MPOBAHHBIX CHCTEeMbI B JJMKBUAAUN mociaeacTeuii YC

B ycinoBusX JMKBUAALMM IIOCJIEACTBUM YPE3BBIYAMHOM CHUTyalUU PpPas3IM4HOIO
XapakTepa OCHOBHOM 3anaueii ciyx0 MYC uiu rpaxgaHckoi 000pOHBI SBJSIETCS IPOBEICHNE
CriacaTeNbHBIX M JIPYTHX HEOTJIOKHBIX paboT B ovarax nopaxeHusi. CracaresnbHble paOOThI
IPOBOAATCS C LENbK PO3BICKA IIOCTPAJABIINX, H3BICYCHHS HUX W3-IOJ 3aBaJIOB, W3
pa3pyILICHHBIX 3aHUH M 3aUIMTHBIX COOPYKEHUH ISl OKa3aHUs UM MEPBOM MEIUIIMHCKOW U
NepBOil J0BpayeOHONW MOMOLIM M HBaKyallud HX M3 OYaroB IOPaKEHUs B JIeUeOHbIE
YUPEXKICHUS.

OOpartumMcst K UCTOPHH, U PACCMOTPUM, KaK HaYWHAJIOCh MCIIOJb30BaHUE POOOTOB MPHU
aBapUiHO-CIIacaTeNIbHBIX padOTax MPU MOKWCKE YeJOBeKa. BaXHO OTMETUTH, UTO TOUCK JTFOCH
B mocie nocienctsuii YUC sgBiseTcs BBICIIMK IIeNbIO, T.K. 3ajada cracaTellss HalTH >KHUBOTO

yenoBeka. [Ipu momcke dYenmoBeKa B TEPBYIO OdYepedb CHacarelb JOJDKEH OINpeAeTUTh
KOJMYCCTBCHHBIC 1 KAYCCTBCHHBIC XAPAKTCPUCTHUKU PA3JIMIHOTO pOoJaa HOJIGI>'I, CO3JaBa€MbIX UM
B OKpyXaromiem mnpoctpaHcTBe. [liss 3TOro HEOOXOAMMO HCHOIB30BaTh BECh KOMILIEKC
MCTOHOB, MNPUMCHACMBIX IJId JUCTAHIIMOHHOI'O0 30HAUPOBAHUA IKUBBIX 6I/IO.HOI‘I/I‘ICCKI/IX
o0bekToB B 30He UYC. [Ipm 5TOM WUCHONB3YIOTCA KaK IacCUBHBIE (IO COOCTBEHHBIM
U3JTYYCHUSIM), TaK M aKTUBHBIC (110 OTPAKCHUIO WIIM TIOTJIONICHHUIO W3JTYYCHUH BHEUIHHX II0
OTHOIIICHUIO K OMO00OBEKTY HCTOYHUKOB) 30HIMPOBAHUSI.

Paccmotpum 3 MeTona mowucka JIt0/Iei ¢ UCIOJIb30BaHUEM TIEPBBIX POOOTH3UPOBAHHBIX
yCTpOMCTB Hadyasia XX Beka:

1. Axycrtudyeckue MeToAsl moucka. OCHOBHBIM TNPUHIMIIOM JIE€HCTBHS TNPHOOPOB
ABISICTCAd W30MpaTeNbHOE YCHJIEHHE aKyCTHYECKMX M ceiicMuyeckux KoijeOaHuil. JlaHHbIE
TEXHUYECKHE CPECTBA IIPU UX MPOCTOTE YCTPOICTBA U HEBBICOKON CTOMMOCTH UMEIOT HU3KYIO
3(PEKTUBHOCTD U 00JIAJIAIOT CIEAYIOIIMMH OCHOBHBIMU HEJIOCTATKAMH.

2. Meron BU3YaJbHOTO TEJIEBU3MOHHOTO OCMOTpa CKPBITHIX IUIOCKOCTEH 3aBaja.
JlaHHBII METOJ OCHOBAaH Ha PACUIMPEHUH CIYXOBBIX U 3PUTEIBbHBIX BO3MOKHOCTEN criacaTesen
npu paboTe B 3aBajlax pa3pyUICHHbIX 3JaHUNH M COOPYXEHHUH IyTeM HCIIOJIb30BAHUS
CHEIHAIbHBIX TEXHUYECKUX CPEICTB.

3. MeTon oOHapy>KeHHUsI MTOCTPAIaBIINX MO aKTUBHBIM MeTKaM. J[aHHas cuctema Oyner
npelHa3HayeHa JUIsl MOMCKa cracareiied, ajJb[UHUCTOB, TYpUCTOB U T.JA., TOMAaBIIUX B
KPUTHYECKHE YCIIOBUS, CBSI3aHHbIE C YTPO30M AJIS )KU3HU, a TaK)Ke MOUCKA JECAHTUPOBAHHBIX
IPY30B U Pa3IUYHBIX 0OBEKTOB B YCIOBHSIX TIOXOW BUIMMOCTH.



POBOTOTEXHUYECKHE CPEJACTBA

Ananuz YC u 3a1a4, KOTOpble HEOOXOAUMO pelaTh NPU UX JIMKBUIAIMU TOKA3bIBACT,
YTO HanboJiee CI0KHBIMH U OTIACHBIMU SIBJISIFOTCS CUTYAIMH, KOTOPBIE 00YCIIOBIEHBI aBapUAMU
U KatacTpoaMu Ha paJUallMOHHO U XMMUYECKH OMACHBIX 00BEKTaX, MM0KapO-B3PbIBOOIIACHBIX
00BEKTAX, NP MPOBEACHUN MUPOTEXHUYECKUX U IIOJIBOITHO-TEXHUUECKUX PaloT.

Po6otorexunueckoe cpeactBo (PTC) — 53To ycTpoHCTBO, KOTOpPOE BBIIOJHSET
GyHKIMOHATBHBIE — JACWCTBHUS, TMpEANHCaHHbIE BHABI pabOT WIM  omeparuu  0e3
HETIOCPEJICTBEHHOTO yYacCTHs YeIoBeKa.

Jnst pa3paboTku, MPOM3BOACTBA M MOCTaBKM Ha cHaOxeHue B cucreme MYC Poccun
komruiekcoB PTC wunctuTyTromM coBMectHo ¢ MI'TY um. H.D.baymana u 294 IICOOP O6pbita
paspaborana «IIporpamMma co3gaHusi U BHEAPEHHUS POOOTOTEXHHYECKUX CPENICTB JUIS PELCHHUs
3agady MUC Poccun». B pamkax peanuzanuu 3TOM MporpaMMbl CO3/IaHO CIEIUaTIU3UPOBAHHOE
nojapa3/ieJIeHHe, Ha OCHAIIEHUH KoToporo HaxoasTcs PTC, co3maHHble U 3aKyIUIEHHBIE B XOJI€
€€ BBIIIOJIHEHHUSI.

MoOuiabHblil  poOoToTexHuyeckuii komiuieke MPK-25 npegnasnHauen s
MIPOBEICHUS MUPOTEXHUYECKUX padOT, BKIIFOYAs MOMCK, 00€3BPEKUBAHUE U TPAHCTIOPTUPOBKY
B3PBIBOOMACHBIX TMPEJAMETOB M OOCMPHUIIACOB, BEICHHWE pPa3BEIKH BHYTPU TOMEUICHUN U Ha
MectHocTH B UC.

MoOniabHblii  podoToTexHuueckuii komiuieke MPK-27X  npenHasHaueH st
HpOBe,Z[eHI/I}I aBapHﬁHo-cnacaTeanHx N CICHUAJIBbHBIX pa60T B yC.HOBI/I}IX XUMHUYECCKOT'O
3arpsi3HEHMS, BU3YaJbHOTO OCMOTpa OOBEKTa, MHCTPYMEHTAIBHON TPHOOPHOW pa3BEIKH H
ompeiesieHue YPOBHEH 3arps3HEHUS BO31yXa, 0TOOpa mpo0, B T.4. TPYHTA U BOJIbI, BHITTOJTHCHUE
TEXHOJIOTHYECKHUX OIepaIuii Mo JOKATU3alui KCTOYHUKA 3arps3HEHUS.

DJIeKTPOTHAPABJIMYECKAS YCTAHOBKA C IMCTAHIUOHHBIM ynpasjieHuem BROKK-
330 npenHa3zHayeHa JIS BBHITOJTHEHUSI aBAPUHHBIX M PEMOHTHO-BOCCTAHOBUTEIBHBIX PaboOT B
YCIOBHUAX OMNACHBIX JUI JKM3HM crHacarened, pa30OpKd 3aBajioOB, YKPEIUIGHHS NpU
OoOHapy>KEHHH HEYCTOHYMBBIX KOHCTPYKIIHI{; EpEeMEIICHUsI U HAarpy3KH SJIEMEHTOB 3aBaJlOB;
cOopa, KOHTEHTHUPOBAHUS M TPAHCIOPTUPOBKH PAIMOAKTUBHBIX OTXOIOB.

DJIEKTPOrHApPAaBIHYECKAasi YCTAHOBKA ¢ JMCTAHIMOHHBIM ynpaBjenneM «BROKK-
MiniCut mnpenHasHaueHa /Ji1 BBIIIOJHEHUS aBapUIHBIX U PEMOHTHO-BOCCTAHOBUTENBHBIX
pa60T B YCJIOBHAX OIMACHBIX JIS KU3HHU cnacaTeneI?I; mpoAacCiibIBaHUAg MPOXOJ0B, IMPOC3O0B B
TPYAHOIOCTYIIHBIX MECTaX.

MoOunbHblil  podoToTexHnyeckuii kommiieke MF-4 npennazHaueH A TOWCKAa |
00€3BpeKMBAaHUSI HECTAHJAPTHBIX  B3PBIBOOINACHBIX  MPEIMETOB, HWHCIEKTUPOBAHHUS |
BUJICOHAOJTIOICHUS OTTACHBIX YYACTKOB TEPPUTOPUIN U TPOMBITINICHHBIX O0OBEKTOB.

MoOuabHblil podoToTexHnyecknii komiieke Hobo npenHazHadyeH miig moumcka u
O6€3Bpe)KI/IBaHI/I}I H€CTaHI[apTHI:IX B3pBIBOOHaCHI>IX Hpe,Z[MeTOB, I/IHCHGKTI/IpOBaHI/ISI n
BUICOHAOTIOIEHUS ONIACHBIX YYaCTKOB TEPPUTOPHUIT U IPOMBIIIJICHHBIX OOBEKTOB.

PoGororexunueckuii komimieke «llur». IIpeanaznavyen ns npoBeAeHUs aBapHITHO-
BOCCTAaHOBHUTCJIIbHBIX pa60T, CBA3aHHBIX C BBIIIOJIHCHUECM paSBGI[BIBaTe.HBHBIX, ,Z[OpO)KHI:IX,
3eMIITHBIX M PasTPaJWTENIbHBIX padOT B YCJIOBHSIX PAAMOAKTHBHOTO W XHMHYECKOTO
3arpsi3HEHUST MECTHOCTH, OTKOIKOM, W3BJICYCHHEM M OO0E3BpPE)KMBAHUEM 3arTyOJICHHBIX
HEB30PBABIIMXCs OOEMPUTIACOB, OOPYIIIEHUS KOHCTPYKITAN



TeseynpasisieMblii MaHUNYJSALUOHHBIA moABOAHBIN ammapat «AKBA-YC».
[TpennaznaueH ams o0ecnevyeHrs TeIeBU3NOHHOTO MOUCKA M 00CITYy)KUBaHUSI IOHHBIX OOBHEKTOB
Y UX BHYTPEHHHMX MOJIOCTEH 4Yepe3 BXOAHBIE MPOEMBI pa3MepoM He MeHee 1,2Mm, NMpoBeneHUs
pa3Benku, OoTOOpa NpoO TpyHTa U BBHIIOJHEHHUS TEXHOJOTHYECKUX ONepanuil 1Mo pes3ke
MeTaJIIMYeCKUX pOoduiIei u TPOCOB.

3akJjaroueHue.

CeromHsi WCIONB30BaHWE POOOTU3MPOBAHHBIX TEXHOJOTHUU SBISCTCS €IMHCTBEHHO
BO3MOJKHBIMHU CPEICTBAMHU IS MPOBEICHUs] PabOT B 30HAX OMACHBIX IS 370POBbS U KU3HHU
JO/ICH M JTMKBUJAIUH PAIUALIMOHHBIX aBapuH.

Hcxonst w3 BhIIE CKAa3aHHOTO, JIaHHBIA YHMBEPCATBHBIA POOOT JOJDKEH OTBEYATh PSITY
TpeboBaHMi K 6a30BBIM 00pa3iaM M TEXHOJIOTHH UX MPUMEHEHHUSI M IOJDKEH UMETh:

- IIUPOKMIA HAa0Op CMEHHOTO TEXHOJIIOTMYECKOrO OOOpYHOBaHHMS U CIEIUATBHBIX
pUCnoco0JICHNUI U U3MEPUTEIBHOTO HHCTPYMEHTA,

- HabOp OOPTOBBIX PaIUAIIMOHHO-CTOMKUX TelleKaMep M OJIOKOB YMpaBJICHHS poOOTaMH ¢
BO3MOXHOCTBIO YIIPABJIICHUA HCCKOJIbKUMU pO6OTaMI/I C OAHOI'O IMYJIbTA,

- Ha0Op JMCTAaHIIMOHHO YIPABISIEMBIX BBIHOCHBIX TEJIeKamMep W MOHUTOPOB K HHUM JIJIS
pacmupeHus BUAeonH(GOpMaIii 0 MEeCTe | Mpoiiecce padoThI;

- MIPH KCTIOJIB30BaHUH POOOTA 005S3aTEEHBIM 3JIEMEHTOM TEXHOJIOTHYECKOW ITOATOTOBKU
SIBIISICTCSI UX JIOTIOJTHUTEIIbHAS a/IalTAllMsI K BHEITHUM YCIIOBHSIM;

- KaKJIyIO OTIEpPaIlio, BBHITTOJHIEMYIO ¢ TTIOMOIIBbIO poO0Ta, HEOOXOIMMO OTpabaThIBATh B
YCIIOBHSX, OJIM3KUX K PEATbHBIM.

B cBoeli paboTe MbI CIPOEKTUPOBAIM pPOOOTa-criacaTelisi, KOTOPHIA MOXET HMETh
MIUPOKUNA HAOOP CMEHHOTO TEXHOJIOTUYECKOr0 000PYA0BAHUS U CIICIUATIBHBIX IPUCTIOCOOTCHUI
¥ U3MEPUTETHHOI0 HHCTPYMEHTA MpHU paboTe B aBapUHHO-CIIACATEIIbHBIX YCIOBHUSIX.

I'maBa 2. PaspaGorka po0oTHM3MpPOBaHHOI MozeJn poloTa-cmacareisi Ha 0Oase

koHcTpykTOopa VEX EDR

Po0Oot 3T0 MammHa, KOTOpas COCTOMT U3 JBYX OCHOBHBIX 4YacTed — MeXaHU4ecKas
cucreMa M HMH()OPMAIMOHHO-YIPABISAIONIas cucteMa. PoOOTH3MpPOBAaHHBIE CHCTEMBI HUMEIOT
CBOIO KJIacCH(DHKAIHUIO:

* o0usacTb IPUMEHEHHA  —  IPOMBIIUICHHBIE, BOCHHBIE, criacaTesbHbIE,
HCCIIEIOBATEIILCKHUE;

* cpena oOuTaHus (dKCIUTyaTallMM) — Ha3eMHbIE, ITO/I3eMHbIE, Ha/IBOJHbIC, MOJIBOJIHEIE,
BO3/yILIIHbIE, KOCMUYECKHUE;

* THUI CHUCTEMBI YIIPABJIEHUS — IPOTPAMMHBIC, NHTEJUIEKTYaJIbHBIC,

* (YHKUMOHAIBHOE HA3HAYECHUIO - MaHUIYJISUOHHBIE, TPAaHCIIOPTHBIE,
UH(POPMaLIMOHHbIE, KOMOMHHPOBAHHBIE;

* THUI NPUBOJAOB — JIEKTPUUECKUE, THPABINYECKUE, THEBMATUUECKUE;

* THUI JBWXKHUTEISA — I'YCCHHUYHBIE, KOJIECHBIE, KOJECHO-TYCEHUYHbIE, MOJIYTYCCHUYHBIE,
HIararoniyue, KOJECHO-IIAraroliyue, pPOTOPHBIC, C IIETICBBIM, BHUHTOBBIM, BOJOMETHBIM H

PCAKTUBHBIM JABUKUTCIISIMU,



* KOHCTPYKTHUBHBIE OCOOCHHOCTH TEXHOJIOTUYECKOTO O0OpymoBaHus (10 YHUCITY
MaHUITYJISITOPOB);

*  Croco0 YIIpaBJICHUA — aBTOMATHYCCKUEC, TUCTAaHIIMOHHO-YIIPABIACMBIC.

Mogens pobot-criacatens ObT co3gaH Ha poOoroTexHHueckoi minargopme VEX
EDR.

Cuctema mpoextupoBanus VEX Robotics pazpaborana xoMmraHueil amMepuKaHCKOR
koMmanuei Innovation First Inc.

NunoBaunonnsii moaxon VEX, mpeaycmaTpuBaronuii NPUMEHEHHE CTaHIAPTHBIX
3arOTOBOK M METAUIMYCCKUX KOHCTPYKIIMH B COYETAHHU C MOIIHBIM IMPOrPaMMHUPYEMbIM

MHUKPOIPOIIECCOPOM, TIO3BOJISIET PEATM30BaTh MHOKECTBO IPOCKTHBIX PEIICHUN.

OcHoBy m000r0 poOOTa COCTABISIOT YeTHIpe 0a30BBIX KOMIIOHEHTA: TeJo/pama,
CHCTEMa yIPaBJICHUs, MAHUITYJISITOPBI M XOJI0BasI 4acThb.
PaccmoTpuM, Kak peann3oBaHbl JJaHHBIE KOMIIOHEHTBI B CHCTEME MPOCKTHPOBAHUS

VEX. Pazpaborunku VEX paznenuin OCHOBHYIO CUCTEMY Ha HECKOJBKO MOJACHCTEM.

1. Iloocucmema KOHCmMpyKuuu: ece memajiiudecKue, KpeneosiCHvle u

KOHcmpmeM@Hbl@/M@XdHuU@CKue niaacmukKoesle vacmu.

Yactu mojacucTeMbl KOHCTpYKIMH (GOpMHpPYIOT 0azy po0OoTa, SBISIOTCS €ro
«CKEJIETOM», K KOTOPOMY MPHCOEIUHSIOTCS BCE OCTANbHBIC yacTh. [logcucTeMa BKIIIOUaeT BCe
OCHOBHBIC KOHCTPYKTHUBHBIC, MCTAJIJIMYCCKUC 3JICMCHTBI U KPCIICIKHBIC ICTAJIN. Ot 3JICMCHTHI,

COEIIUHSSACH BMECTEe, 00pa3ylT pamy pobdota. [loacucTeMbl KOHCTPYKIIMU U ABMXKCHUS OYCHb



TECHO B3aUMOCBSI3aHBl, OHM (QOPMHUPYIOT Iaccu podora. OAHUM U3 KIIOYEBHIX CBOMCTB
OOJBIIMHCTBA KOHCTPYKTUBHBIX »dieMeHToB VEX sBngercs wux rHOKOCTh, a TakKxke
BO3MOXXHOCTh 00pe3KH 710 HYHOW AnuHbL. [loap30oBaTenu MOTYT JIerko MOAU(DUIIMPOBATH ATH

aCTHu B COOTBETCTBHU C HOTp€6HOCT$IMI/I IMPOCKTA.

2. Iloocucmema O6uxceHusn: >1eKMpPOMOMOPbI, OAMUUKU, Nepedayl, 36e3004KU U

uenu, maHKoevle cYyCeHUYblL U CONPANICEHHbLE DTIEMEHNTbL.

JlanHasi moacUCTeMa BKJIIOYAeT BCE KOMIIOHEHTHI, OOECIEYHBAIOIINE TEPEMEICHHE
poboTa. DTH KOMIOHEHTHI UMEIOT UCKITIOYUTEIFHOE 3HAUCHHE B paMKax KOHCTPYKIIMU PoOOTa.
B cucreme npoextupoBanuss VEX, KOMIIOHEHTBI ABUXKCHUS JIETKO HMHTETPUPYIOTCS MEKIY
co0oil. DTO TO3BOJSET JIETKO CO3[aBaTh CIIOKHBIE CHUCTEMBI C TIOMOIIBIO 0a30BbBIX
KOHCTPYKIMOHHBIX 0JI0KOB. C MOMOIIBIO CUCTEMbI «KBaJpaTHOE OTBEPCTHE/KBaIpaTHAs OCh)»
OCYIIECTBIISIETCSl Tepelaya KpYyTALIEro MOMeHTa 0e3 HeoOXOJUMOCTH IMPUMEHEHUS
TPOMO3JIKUX BOPOTHUKOB WM 3aXUMOB U YAEpKUBaHUSA Kpyrjioro Bana. B cucreme
npoektupoBanusi VEX, cymecTByeT HECKONIBKO BapwaHTOB MNpuBOAOB. Hawmbomee
paclpOCTPaHEHHBIMU THUIAMU SIBISIOTCS AJIEKTPOMOTOpP HempepblBHOro BpamieHus VEX u
cepeo VEX. DneKkTpoMOTOpBI CHOCOOHBI HEMPEPHIBHO BpAIAThCS, a JTUANa30H BpaIICHHS

cepBo orpanuueH 150 rpagycamu.

3. Iloocucmema mownocmu: oOamapeu, 3apsiOHble YCMPOUCMBA U CONPINCEHHblE
S/1eMeHmbl.

MoIHOCTh - HEOOXOAMMOE YCIOBHE PabOTHI BCE AJICKTPOHHBIX YacTel poOOTa, B TOM
Yrcie KOHTPOJUIEPOB W 3JIEKTPOMOTOPOB. Ecim moncucreMa KOHCTPYKIMH - 3TO CKEJET
poboTa, a ToAcCHCTEMa IBW)KCHUS - €r0 MYCKYJbl, TO IOJCHCTEMa MOUIHOCTH SIBJISICTCS
UKJIMYECKOW CHUCTEMOM obOecrnieueHus: poOora »sHeprued. Jlns smekTporurTanus poOoTa
peayCMOTpEeH KoMIUIeKT OaTtapei Ha 7,2 B. Jlxoiictuk VEXnet paboraer Ha mectu 6arapesx

tuma AAA.

4. Iloocucmema oOamuukos: OAMNEPHLI U O02PAHUYUMENbHBIU NepeKIdamen,

Ylibmpas3eyKoeble, JUHeUHble ()amquku, OaMYUKU NOAONCEHUS eaja, nomeHyuomempbol.

[Moncucrema 1aTYMKOB MO3BOJSIET POOOTY MACHTHU(PHUIMPOBATE PA3TUUHBIE OOBEKTHI U
SBJICHUSI BHEIIHEW cpeabl. JlaT4MKHU - 3TO «Tja3a» M «ymm» po0oTa, 00ecredrBaoOnue ero
aBTOHOMHYIO pa0oTy, He TpeOylollyl0 BMEIIATeIbCTBA CO CTOPOHBI uenoBeka. PoOoT
yJIaBIMBAET U3MEHEHHUS BHEIIHEH Cpeibl M U3MEHSAET COOCTBEHHOE IMOBEICHHE Ha OCHOBAaHUU
NOJYYEHHBIX JaHHBIX. JlaT4MK OTHpaBisieT poOOTY OTKJIMK Ha MPOCThIE COOBITUS BHEIIHEH
Cpezbl, HHTepIpeTalyst KOTOPBIX MPOU3BOIUTCS IPOrpaMMOil poOoTa, IOCiIe Yero mporpaMmma
OmpelesseT BapuaHT peakuuu. B cucreme npoexrtupoBaHus VEX CylecTByeT MHOXKECTBO
JATYUKOB. OTO M YJIbTPA3BYKOBBIE HAJbHOMEPHI, TMPOCKOIIMYECKUE TaTUYUKH, CBETOBBIE M

OIITHYCCKHEC AATUYMKHU 1 MHOI'HC APYT'UC.

5. HHoocucmemy  nozuxku:  muxpoxoumponnep,  LIHM-xaberu,  Habopvr  Ons
NPOSPAMMUPOBAHUSL.



['TaBHBIM 3JIEMEHTOM TOJCUCTEMBI JIOTUKH SIBIISIETCS MHUKpoKoHTposuiep VEX.
MUKpPOKOHTPOJIIEP - ATO LIEHTPAIbHBIA KOMIIOHEHT 3JIEMEHT Bcell cuctembl VEX, Tak Kak ¢
€ro MOMOIIBI0 MPOU3BOIUTCS KOOPAUHUPOBAHHE PAa0OTHI MOJACHCTEM M YIPABICHUE BCEMH
KoMIoHeHTaMu. [lojcucreMa JIOTHKH - 3TO MO3r pobora. MukpokoHTpoimep VEX Cortex
BBIMTYCKAETCS C HMCXOMHBIM IPOTPAMMHBIM oOOecriedeHreM, Onarogapsi 4yeMy IOJb30BaTeNH
MOTYT WCIOJIb30BaTh €ro Cpaszy IMocie MpUoOpeTeHus. B03MOXHO BBIMIOIIHEHUE OBICTPOIA
HAaCTPOMKM HMCXOJHOTO KOJa C TIOMOIIbIO MEepeMblYeK KOHTAKTOB. /[l pacmmpeHus

BO3MOXXHOCTEN YIPABICHUS MOXKET UCIIOJIb30BATHCS MOJIb30BATEIBCKUI TPOrPAMMHBIN KOJI.

6. Iloocucmemy ynpaenenusn: 0d24COUCMUK, NepeOaAmMuUK, pecusep, KPUCMAILIbL,

pacnpeéeﬂumeﬂb CUCHAN06, memepuHecoeble xabenu.

[Moncucrema ympaBieHHs IO3BOJISICT BPYYHYIO VYIPABIATh JACUCTBUSAMH poOOTa.
OtmpaBka KOMaHJ OCYIIECTBISETCS C MOMONIBI0O PYYEK YINPaBICHUS U KHOMOK JKOMCTHKA
VEXnet mo OecripoBOAHOMY coeIMHEHHUIO. TakuM 00pa3om, ympaBieHHE POOOTOM MOXKET
OCYILIECTBIISATHCS KaK Py4YHBIM, TaK U aBTOHOMHBIM MeTonamu. [xoictuk VEXnet mo3BossieT
orepaTopy YOpPaBIATH JEHCTBUSMU poOOTa B pEXUME peaJbHOTO BpPEMEHU 4Yepes
WHHOBaIlMOHHOE OecmpoBogHoe coenuHenne VEXnet. JDkoiicTuk cHaOkeH IByMS
AQHAJIOTOBBIMM pYy4YKaMu, pabOTalOUIMMH B JBYX HaIlPaBICHUSX, YETHIPbMSI IYCKOBBIMU

KHOIIKaMU 1 IBYMS HABUTAIITMOHHLIMU MAHCIISIMU C YCTHIPbMS KHOIIKAMMU.

I'naBa 3. UcciienoBanue TeXHUYECKUX BO3MOKHOCTel podoTa-cnacaresisi, COOPaAaHHOI0

Ha 0a3e podoToTexHu4eckoro koncrpykropa VEX EDR.

B pesynbTaTe paboThl HajJ MPOEKTOM, HAMHU ObLTa MMPOM3BEICHA MEXaHUYECKas cOOpKa

poboTa-criacaTensi, CHAaO>KEHHOT'O KJICTITHEH.




CreyronmmM 3Tarnom padoThl ObUTO UCIIBITAHUE M UCCIIEI0BAHIE TEXHUUECKUX BO3MOXKHOCTEH
cobOpaHHOrO poboTa.

Pe3yJII>TaTbI HCNBITAHUS TEXHUYECKOM rOTOBHOCTH

PoGor, ympaBnseMble omepaTopoM ¢ MyJdbTa JUCTAHIIMOHHOTO  YIIPABJICHHUS

(JKOMCTHKA) BBITTOJIHSIIM CIICAYIONINE KOMAHIbI:

1. HBWXKEHHE C PETYIUPYEMOUN CKOPOCTHIO BIIEPE/T;
JBUKEHHE C PETYIUPYEMOM CKOPOCTHIO Ha3al;
MOBOPOT B JIBMKEHHUH HAIPABO;

MOBOPOT B JIBUKEHHUH HAJIEBO;

MOBOPOTHI HANPABO, HAJICBO U MOJIHBIA Pa3BOPOT HA MECTE;

A O i

PeryIupyeMbIi MOABEM/OITyCKaHNE «MEXaHUIECKOH PYKI»;
7. cMBbIKaHHE/pa3MbIKaHUE KJICITHH MaHHITYJISTOPA.
Bce mocTraBieHHbIe 3amaun poOOT BBIMOJHUI TPEOYEMBIMU CIIOCOOAMH, JTEHCTBOBAI

0e3 3a7iepiKeK, JIETKO YIPABIISUICS C IIyJIbTa ONIEPaTOPOM.



PoOot Takke ObUI UCIBITAH HA nmpeaMEeT CBOCTO MPAMOTO HA3HAYUCHUS - BBIIIOJIHCHUC

PA3INYHBIX TCXHUYCCKUX 3a4a4, B MYHUIUIIAJIbHOM MHKCHCPHOM XAaTaKOHC «RoboKAND» o

HAIpPaBJIEHUIO «pOOOTOTEXHHUKAY. | 1e KoMaH/1a 3aHsJIa IEpPBOE MECTO, PO BCE UCTIBITAHUSI.

KBAHTOAA

KAHAAAAKWICKMA PAAD
MAY/I0 AHOL| <PopecwKs vt CA. Kpuinogold
MyHMUANANILHOFD 06Ra3OBANNA

Kanganaxiwicxi paion

HWE WHNEHEPH APKTUKM» —
m:mﬂumumwwmﬂ #
MYHULMNANBHbIA WHKEHEPHbIA XAKATOH

«RoboKAND» 0 HANPABMEHVN «POBOTOTEXHUKA»

ANNJIoM

HATPANJAETCA
KOMAHAA-NOBEANTEJb

B cocrase: I[1aGaiinos Anaronuit
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