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The article discusses the relevance of the underwater vehicles are able to solve a wide range of problems.
The decision puts in a basis of the research is designing a modular underwater robot. It allows to make a
mounting of various equipment and testing it in the water medium. The paper deals with the concept of
the robot and its characteristics.

Kawueswle cno8a: nodgodHas po6omomexHuka, mesieynpasasemboiil no0800HbIll annapam, po6om, Me-
XampoHuka, Mody1bHAsl KOHCMPYKYUSL.

Key words: underwater robotics, remotely operated underwater vehicle, robot, mechatronics, modular
construction.

BBeaeHue

[TogBomHast pOOOTOTEXHUKA SABISETCS OJHOM W3 HOBEHIIMX 00JIacTei HAyKU U TeXHUKH. Pa3-
BUTHE aBTOMATHYECKUX IOJIBOAHBIX allapaToB MOXKET U30aBUTH JIIOJCH OT pUCcKa, KOTOPOMY OHH
MOTYT HOJBEPTHYThCS MPH paboTe MmoJ BOJOMH, a TAKXKe IOMOYb B U3YYEHUH U OCBOSHHH TMOJIBOJIHO-
ro Mupa.
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Cexkius Ne 7
06J1a4HbIe TEXHOJIOTHH B MPAKTHKAaX MPOrpaMMHPOBaHUSA

[TepBOHAaYAIEHO MOABOHBIC aIMapaThl HAILIK MPUMEHEHUE B BOCHHOU cdepe, 0JTHAKO Ha ce-
TOJHSTITHANA JICHh MOXXHO KOHCTAaTHPOBATh WX HCIIOJIB30BAHKE IS MTUPOKOTO KPyra HAyYHBIX, HC-
CIIeIOBATEeNLCKUX W TMPUKIAJHBIX 33/1a4, CBA3AHHBIX C OCBOGHHEM W MOHUTOPHMHIOM MupoBoro
OKeaHa, IMOJIJICP’KKON PEeIIeHUs IKOJIOTUISCKUX 3a/1a4, 3a/1a4 IPOTHO3WPOBAHUS KIIMMATa, KOHTPOJIS
OouopecypcHoil 0a3bl, pa3paObOTKON MOIBOIHBIX MECTOPOXKICHUH MOJIE3HBIX HCKOMAEMBIX, CEUCMO-
pa3BelKOM, UCTIOIB30BAHUEM B KAUECTBE CPEJICTB KOHTPOJISI M OMOBEIICHUS B YPE3BBIYAMHBIX CHUTY-
anusx. B cBs3u ¢ 3TUM, MOABOAHBIE POOOTHI SBISIOTCS HHCTPYMEHTOM, MTPEIHA3HAUYCHHBIM JIJIS BBI-
MOJIHEHUS IMIUPOKOTO KpyTa 3aj1ad.

C MOMOIIBIO TaKKX aIIapaToB MOXHO OYJAET, K IPUMEPY, U3YYUTh CUCTEMY PEK H BOJIOEMOB,
HAXOJSIIYIOCS TIOJT JICJITHBIM MaHIMpeM AHTapKTHABL. Tak e OHU MOTYT OOJEeTrduTh 0OCITyKHUBa-
HHUE TTOABOIHBIX 00BEKTOB (He(TE- U Ta30MPOBOIOB).

L]envio HamIero npoekTa sIBIsIeTCS CO3aHue MOABOIHOTO podoTa, MpeHA3HAYEHHOTO /IS TECTH-
pOBaHUsT 000PYIOBAHUS B PEAUTHHBIX YCIIOBUSX AKCILTyaTallii — BOJHOM cpezie. MoyibHast KOHCTPYK-
IUS] TO3BOJIUT YCTAHABIIMBATE M TIPOU3BOINUTH 3aMEHY HCIIBITHIBAEMOTO 000PYAOBaHUS Ha pOOOTE.

KoHuenmusi noaBoJHOro po6ota

OCHOBHOM HENBIO MPU CO3[AHUU MEPBOTO MPOTOTUIIA MOJBOJHOIO poOOTa SBISETCS €r0 TOUHOE
OpUEHTHPOBaHME 10J] BOJOH. OHAKO yXe Ha CO31aBaeMOM IPOTOTHIE, KOHCTPYKTHB POOOTa JOKEH
HMETh BO3MOKHOCTb BCTpalBaHUs JIONIOJIHUTENBHOT0 000pyoBaHus. JlanHas QpyHKUMS HeoOxoauma Iist
TECTUPOBAHUS MOCIIEIHETO B peallbHbIX YCIoBHsX. [IoMumo 31oro, Ha poboTe 10KHA OBITh pa3MelieHa
CHCTEMa BU/ICOHAOIIIOAECHUS 11l BU3YaJIbHOTO KOHTPOJISL CPEIbl, B KOTOPOM HAXOAWTCS ammapar.

Jlis BBIMONHEHUST POOOTOM MOCTaBJIECHHBIX Ilefieil BbIOpaHa KOHCTPYKLHUS KapKaca B BUJE
MPSIMOYTOJIFHOTO TIapayuienenumneaa — pamsl (puc. 1). Takas oopma uMeeT psl MPEeuMyIIecTB, Cpe-
JI KOTOPBIX CaMbIM Ba)KHBIM SIBJISIETCSI MaJIO€ COTPOTUBIIEHUE BOJIBI ITPH JIBUKEHUHU poboTa. bonee
TOr0, BHYTPH KapKaca €CTh BO3MOKHOCTbh YCTaHOBKHU JIOTIOJIHUTEIBLHOTO 000PY10BaHUsl, MpeaBapH-
TEJNBHO IPOBEJS €r0 F€PMETU3ALIMIO.

Kapkac po6oTta n3rotoieH u3 npouiabHbIX aIFOMUHHUEBBIX TPYO € MPSIMOYTOIbHBIM CEUEHU-
em 50x40 mMm. Jlns morpykeHust Ha riryounsl 10 10—15 M 1aHHBINA KapKac UMEeT J10CTaTOYHBIHN 3a-
nac npoyHoctu. [lonoxurenbHas MmiaaByyecTh JAaHHOTO KOpIyca 00OeCreurnBaeTcs TEM, YTO aliOMHU-
HUEBBIE TPYOBbI — MOJIbIE (TOJIIMHA CTEHOK 3THX TPYO cocTaBiseT 1,5 MM) U 3aBapeHbI 10 TOPIIAM.
Bo BHyTpeHHel yacTu Kapkaca pob0oTa KpemnsTcsl YeThIpe JBUTaTeNsl, OTBEUAONIUX 3a MOrpyKeHHe
u ctabminzanuio pobora. Ha BHemHel 4acTH Kapkaca yCTaHaBJIMBAIOTCS MaplleBble JBHKUTEIH,
KOTOpble OyAyT OTBEYATh 3a JBMKEHHE poOOTa BrepEa/Ha3aa U MOBOPOTHI BIeBO/BIpaBo. CucteMa
ympaBJIeHUs] pOOOTOM pacrojiaraeTcsi BHyTpU PaMHOM KOHCTPYKLIMU HA PaBHOYJAJIEHHOM paccTos-
HUU OT BCEX JIBIKUTEIIEH, UCTIOIb3yEMbIX JUIs TOIPYKEHHUS.

TexHUYeCKHE XapaKTePUCTUKHU MOABOAHOTO po6oTa

e ["abaputHbie pa3mepsl kapkaca (IxI1IxB): 750%x550%300 mwm;
e Macca pobora: 10 kr;

e ['py3onoabEMHOCTB: 10 20 xr;

e MakcumaibHas TIIyOruHa TOTPY>KESHHUS : 20 m;

e (Croco0 yrnpaBieHus: TEJEYNPaBIIIEMbIN;
e Upncno nBmxuTEIIEH: 6;

e Marepuan kapkaca: AJIOMUHHUN;

e B03MOXHOCTb YCTaHOBKH JIOTIOJIHUTEILHOT'O 000PY/IOBAHUS: €CTh;

e Tsra ropu3oHTaJIbHAS: 20 krc;

e Tsra BepTUKaNbHAS: 10 xrc.
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TOMCKUNN XIII Bcepoccuiickas
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«TexHosorun Microsoft
YHUBEPCUTET B TEOPUH M NPAKTHKe TPOrPaMMHUPOBaHHU»

Puc. 1. Koncmpykyust nodeodHozo po6oma «BOXNEP»

3ak/IlouyeHue

KoHe4HbIM pe3yJpTaTOM IIPOEKTa MPEAIONIAracTCs CO31aHue IMPOTOTHUIIA TEJICYIIPABIEMOTO
MOJIBOTHOTO POOOTa, MPU MOMOIIM KOTOPOTO OYIET MPOBOJUTHCS TECTUPOBAHHUE CIEIHATH3UPO-
BaHHOI'0 000py/10BaHMsl, SKCIUTyaTUPYEMOTro B BOJTHOM Cpejie U co3/laBaeMoro B jaboparopun «Te-
JEKOMMYHHUKAILIUHU, TIPUOOPOCTPOEHUSI U MOpCKOW reonorum» MuctuTyTa KnbepHetnku Tomckoro
MIOJINTEXHUYECKOTO YHUBEPCUTETA.

B nanbHeiieM uraHupyeTcs yCOBEPIIEHCTBOBATh CHCTEMY YMpaBJICHUS POOOTOM: MEpelTH
OT TEJIEMETPUUECKOI0 YIPABICHHS K aBTOHOMHOMY .
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SRP6a is a strong authentication protocol which resists all the well-known passive and active attacks
over untrusted the network. The protocol preserves the strength and efficiency of the EKE family proto-
cols while fixing some of their shortcomings. Usage of SRP6a protocol preferred when requirements for
confidential security higher that provided by TLS 1.2 (https). Realization of SRP6a in different platforms
especially mobile OS have some features because these platforms have different kinds of big number real-
ization. This paper describes problems and solutions for realization SRP6a, difficulties and solutions for
this protocol in Azure Mobile Services and its clients.
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