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NMPO COMNACOBAHUE MHTEPECOB

ByaeM OTKpbITbl U OTKPOBEHHbI:
Ecnu B Ballei koMaHae cornacust HeT, TO U XOpOoLLEero pesynbtaTta Bbl HE JOCTUTHETE,
Kakune Obl U30LLUPEHHbIE M 3anyTaHHble NpaBuna ynpasreHust Bbl HA MPUMEHSN

7 HaO60pOT, eCJin Balln NHTepechbl C KEM-TO COrflacoBaHbl, TO Bbl MOXETE CMESIO
aeriermposatb emMy nNpuHATHNE peLueHMVI, B NtoObIX obnacTtax, B KOTOpPbIX OH pa36MpaeTc;|

Byab OTKPOBEHEH U OTKPbLIT C APYrMMN U CYUTAMN, YTO OHU OTKPOBEHHbI U OTKPbITbI
Cc TOOoMn

EAVNHCTBEHHbIN NMPUHLUUN NPUHATUA PeLLeHniA, 4519 KOTOPOoro Ha npoTshkeHun 50 net
CyLLLEeCTBOBAHUSA TEOPUN yaanochb MoslydnTb YCNoBUA OOCTATOYHOCTH
ero NpUMeHeHus Ons peleHna 3agad ynpasneHus!



NMPO COMNACOBAHUE MHTEPECOB

«HoBbIe» KoHUenuuu

1. «Tonop onsa Kawu»
2. [NpuHUMN «nonyT4YnKa»
3. «WannTto»



MPOEKTY JIEFTKOIro BHEOOPOXHOIO SNEKTPOTPAHCINOPTA
AnA ABUXEHWUA NO CHENY

CHel o
5NET

mo X

e D
O
laborarory . @



«AE 3AECb HAYKA!?»



)

CAMAA CEBEPHAA NEKUUA MO TEOPUN AKTUBHBIX CUCTEM
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LLIKOJTA APKTUYECKOIO OU3AV

40+ neT onbiTa MPOEKTUPOBaHWSA A APKTUKM 1
CeBepa, B OCHOBE — NOJeBblE UCCMNEeN0BaHNS,
reorpachms: ot Hopserun go Yykotkn. Hanbonee
0CBOEHHbIe permoHbl — CeBepHbIv 1 MNonsapHbIi Ypan,
3anagHas Cubupb, Konbckuii nonyocTpoB, a Takke
JNlannaHgus

HanpaBneHus paboTbi:

* Typusm (KOMNNEKCHbIE MPOEKTbl NHPPACTPYKTYpbI,
COObLITUINHOrO HAaMOMNHEHWS], My3€WHbIX 3KCMO3ULINIA)

* Paboma e Apkmuke (NpoekTbl cpedbl 1 06opyaoBaHUS
ANa aganTauum 1 penakcaumm paboTHUKOB
«CEeBEPHbIX» oTpacnewn)

* Apkmuyeckas ypbaHusayus («Tennbii ropoa»)




LLIKOJTA APKTUYECKOIO OU3AV

WHHOBALIMOHHbIA NOTEHUWAN HAPOOHOIO AU3AUHA
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LLIKOJTA APKTUYECKOIO OU3AV

MHHOBALIMOHHbLIW NOTEHUWAN HAPOOHOIO OU3ANHA
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LLIKOJTA APKTUYECKOIO OU3AV

WHHOBALIMOHHbIA NOTEHUWAN HAPOOHOIO AU3AUHA
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MPOEKT JIEFKOIro BHEAOPOXHOIO JJIEKTPOTPAHCIIOPTA
Ana ABUWXEHWUA MO CHETY
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MPOEKT 3AMan 2 )
NINAT®OPMA A5 ANNPOBALUUN COBPEMEHHbIX AJITOPUTMOB U 3
"‘7 (g TEXHONOIMU YNPABJIEHUA TPAHCMOPTHBLIMU CPEACTBAMU HA emx @
| ANEKTPUYECKON TATE HA BA3E 3A3 965 1967 T. \_@,Q
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MPOEKT 3AMan
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NMNATPOPMA ONA ANMPOBALUUN COBPEMEHHbIX AITTOPUTMOB U ;
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MPOEKT 3AMan
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NNAT®OPMA NSl ANPOBALIMM COBPEMEHHBIX ANFOPUTMOB U @ 7 X ©
| L4 TEXHONOMUMN YNPABNEHUSA TPAHCMOPTHBLIMU CPEACTBAMM HA anm ,
%e¥ SNEKTPUYECKOW THATE HA BA3E 3A3 965 1967 T QO




MPOEKT 3AMNaJI

NINAT®OPMA ANnA ANPOBALUN COBPEMEHHbIX AIITOPUTMOB U
TEXHONOIMU YNPABJIEHUA TPAHCMOPTHBLIMU CPEACTBAMU HA .x @
ANEKTPUYECKON TATE HA BA3E 3A3 965 1967 T.

Ic:boroTory




MEXOUCUUMITMHAPHOE COTPYOHUYECTBO

2

dopmanusauns MeToaoB
LLikonbl apkTu4eckoro ansanHa

| e"“

PaspaboTka, anpobauus n BHegpeHve
y PaspaboTka, anpobauus u BHeapeHue
MHTEeNNEeKTyalbHbIX TEXHONOIMN ynpaBneHuna o
XYL,0XXECTBEHHO-KOHCTPYKTOPCKUX PELLEHWI TPaHCMOPTHbIX
CUNoBbIMW YCTAHOBKaMW TPaHCMOPTHbLIX CpeacTB C
CPEeACTB C 3NEKTPUYECKAM NMPUBOLOM
ANEeKTpU4eCKkMm npmneoaom

emx 0

lcboratory .




SNIEKTPOCHOYBAUK CHEIMMPb

CepwuiiHasa mogernb, BbinyweHHasa K ce3oHy 2022-2023 r.
https://t.me/snegirpro

MogenucTt-KoHcTpykTop, Tuxmin nonet CHerups
https://modelist-konstruktor.com/razrabotki/tixij-polet-snegirya

Kak B Poccumn paspabartbiBatoT 1 Npon3BOAST
AEKTPUYECKNE CHOYOaKu,

N npuyem TyT Hayka
https://www.drive2.ru/b/641448487648516793/



https://modelist-konstruktor.com/razrabotki/tixij-polet-snegirya
https://www.drive2.ru/b/641448487648516793
https://www.drive2.ru/b/641448487648516793/
https://t.me/snegirpro
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KPATKOE PE3IOME

» ONEeKTPOTPaHCNopT — He 3aMeHa aHanoros ¢ [1BC

« JT0 apyrmne BO3MOXHOCTU N OrpaHN4YeHnd no aKkcristyataumn n pelieHno pa3HbiX
NPpUKNagHbixX 3agav

« OTO MOryT ObITb APYrne KOHCTPYKTUBHbIE PELUEHNS]

 KpaliHe BaXxHO y4MTbIBaTb BO3MOXXHOCTb COBMECTHOW 3KCMyaTauumn aNeKTpu4eCcKom
NHPPACTPYKTYPbI N SMEKTPUYECKOro TpaHcnopTa

* [NepcnekTuBHO pa3pabaTtbiBaTb HE OTAENbHbIE U3OENMUS, @ SKOCUCTEMY

* ECTb MHOIro BO3MOXHbIX cueHapueB npuMmeHeHus I'IO}J,O6HOI7I TEXHUKN, KOTOpPbIE ELlE
HE «OCO3HaHbI»



AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX "‘>¢

KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

Llenb: oTpaboTka cueHapueB NpUMMeHeHus
reTeporeHHbIX rpynn TPaHCNOPTHbIX CPeacTB C
3NEeKTPUYECKUM NMPUBOAOM B CNOXHbIX
KNMMaTUYeCKUX 1 naHgawadTHbIX yCnoBusax ans
peweHna 3agay obecnevyeHns npoBeaeHUs
nosieBbIX UCCIle40BaHNM B UHTepecax Hay4YHbIX
opraHuMsauum n akcnnyataumm npmbopHou 6a3bl
YHUKasbHbIX Hay4YHbIX YCTaHOBOK

Apxbi3, CAO PAH Anatutel, KHLl PAH Onsbpye, KEHHPAH

NMPOEKT PH® 23-29-00681
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AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX 7\‘>‘“
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX we

Llenb: oTpaboTka cueHapueB NpUMMeHeHus
reTeporeHHbIX rpynn TPaHCNOPTHbIX CPeacTB C
3NEeKTPUYECKUM NMPUBOAOM B CNOXHbIX
KNMMaTUYeCKUX 1 naHgawadTHbIX yCnoBusax ans |
peweHna 3agay obecnevyeHns npoBeaeHUs

nosieBbIX UCCIle40BaHNM B UHTepecax Hay4YHbIX S
opraHuMsauum n akcnnyataumm npmbopHou 6a3bl :
YHUKasbHbIX Hay4YHbIX YCTaHOBOK

Apxbi3, CAO PAH Anatutel, KHL PAH Anbbpyc, KBHL, PAH

MuHek

M NonbluA BENAPYCh

Bapwasa

weEAUAPHEE T

XOPBA
UTANKNA

Piane BONTAPUA

23



NMPO COIMNMACOBAHUE MHTEPECOB B PAMKAX

NMPOEKTA

Opranunsauuna PAH:

Uem moxeT ObITb NoneseH
9NEKTPUYECKUN TPaHCNOPT ANgd
pelleHnst 3agadv obecneyeHud
Hay4HbIX NCcnegoBaHui,
npoBoAnMbIX opraHmsaunen PAH

24

MOJIUIOH:

Kakne BO3MOXHOCTU MOXET
npegocTaBnTb opraHnsauns PAH
Ons NCrblTaHUS
9NeKTpOoTPaHCnopTa B CIOXHbIX
KNMMaTU4eCKnX 1 naHalagTHbIX
yCIioBUAX



AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

ACcKN3Hasa KoHuenums pacnpe,qeneHHoﬁ ceTn NnoJNIroHoB

KaK LIeHTPOB KONIeKTMBHOro Nofib30BaHUA Ha 6a3se
cyuiecTByroLwWwen MHpPaACTPYKTYPbl HAYYHbIX OpraHM3auun:

a. OTAenbHbIN NONNIOH:

i 00bEeKTbI MaTepmarnbHO-TEXHMYECKON Basbl;

ii. rnioKanbHble cueHapun ans anpobauuy;

iii. OrpaHnyeHus rno pexnmMy NCrnosib3oBaHNSA.
b. lMepemeliaembln OOBEKT:

i. OnbITHasa TpaHCNopTHaa nnaTtgopma;

ii. 06BHEKT TPAHCMOPTHON MH(PPACTPYKTYpbI;

iii. 006BHEKT M3MEPUTENBHON NHPPACTPYKTYPBI.
C. O6Lwme cueHapun NPUMEHeHUs

25



AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

I'eTeporeHHaﬂ rpynna TpaHCNOPTHbLIX CPeacTB C
ANeKTpnu4eCKum npnBoAoM B CITOXKHbIX KNMUMAaTUHYECKUX n

ﬂaHALI.Iad)THbIX ycnoBusx



AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX

KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

%A, | sHL
v iy | KHII
%’ |PAH

Mpumepbl cueHapueB NPpUMeHeHUs
1. obcnyxmBaHue MHMpacTpykTypbl BTA B 3MMHUIM nepuog;
2. MOHWUTOPWHI COCTOSAHWNS S1e40BOro NoKpoBsa r. Anbbpyc;

3.  olueHKa BO3[4eNCTBUSA aHTPOMNOreHHoro paktopa Ha 0cobo oxpaHaeMble NPUPOAHbLIE
TepputTopun

ﬂlrlshmp‘lhBDQo
Latitude  43.31288%914

Longtitude 42.45977716
Altitude  4018.11328125
| \Vohage 7230

_ Current 169.60
12262.08

IIpumep oToOpakeHnst XapaKTEPUCTHK pacxo/1a IeKTpHIecKoi sneprun Ha 3D kapte
MECTHOCTH
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HOCAAREIRARNANALARANERAR RARSYRIYEEREROAARGREEEEE

—T0K  —OUHOCTl = PaCCTOAHME BeicaTa

[Tpumep pe3ybTaToB U3MEPEHUI COBMECTHBIX XapaKTEPUCTUK JABMXKEHHUS U pacxona
3JIEKTPUYECKOI SHEPTUn.
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AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

O6cnyxuBaHue nHppacTpykTypbl BTA B 3umMHuiA nepuog (B pamkax akcrneanumnm InektpoApxbl3 — 2023 n 2024 )

® 1h34m /M 459m | (/) 6.2km/h

[Mpo6HbIN Bble3 K HMXKHEW HaCOCHOM CTaHUMK C y4acTueM npeacraBuTenen nHxeHepHo-TexHunyeckoro nepcoHana CAO PAH

28



VA | oul
AKAOEMUYECKAA CETb NONMMNITOHOB ANA UCNbITAHUA ANEKTPOTPAHCIIOPTA B CJITOXHbIX c,<>,~ §§7§%| KHIT
%% ] ¢% | PAH

KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

O6cnyxuBaHue nHppacTpykTypbl BTA B 3MMHUIM nepuog (B pamkax akcrneanumm nekTpoApxbl3 — 2024 )

OneKTpMUYeCcKU TPaHCNOPT Kak 3MIeMeHT 3HeprocucTeMb MNpumep Hayl-|H0|7| 3agaun:
ANA TPYAHOAOCTYNHOW MECTHOCTHU

BXOOHOWM TOK Harpy3km

«HenuHenHas
|
+ Harpyska
EEE

CrneKTp ToKa Harpysxku

MopaenupoBaHue paboTbl ceTu MUKporpua,
COCTOSILLEN U3 ABYX MHBEPTOPOB B YCMOBUSX
N3MEHSIOLLLENCSA HarpysKku

«vehicle-to- grld» (V2G) B reorpacpmqecmx nokaumsx
CO CITOXXHbIMU KNMMaTUYECKUMU U NangwadTHbIMU

ycrnoBnamMmun
Crapwwuin nixkeHep CAO PAH Makos A.C. BO BpemMsi COBMECTHOIO AcnupaHT 6a3080i1 kadeaps UMY PAH M&TU BopoHuos /. A.
akcnepumeHTta UMY PAH n CAO PAH
BTA, dpespanb 2024
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AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

Mopaepkka rnAUnonorM4ecKknX nccnegoBaHum
(B pamkax akcnegnuumn dnektpo3nbbpyc — 2023, coBmecTHO ¢ UTPAH )

""'"“‘"""’“QQ
Latitude  43.31288314

Longtitude 42.45977716
Aitude  4018.11326125 |




AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

Mopaepkka NMMHONOMMYECKUX UccneoBaHum (B paMkax akcneanumm AnektpoKona — 2024 )

A, | eull

‘%%f;‘ | KHI]
¢ | PAH
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NMPUMEP CEOPA OAHHbIX ANA HAYYHbIX UCCIEQOBAHUWA COTPYAHUKOB
nny PAH B PAMKAX 3KCNEOAULUMOHHOIO BbIE3[A (ANIEKTPO-APXbI3 2024)




Mpasurenncrso
- P fimano-HeHeyxoro
aBTOHOMHOrO OKpYyra -
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M®TU npu noppepke MuHaHepro Poccumn, Munnpomtopra Poccun, MuHob6pHayku Poccuu, MuHBocTOKa Poccum um

MNpasutenbcrtea AHAO NpUCTYNKA Cc NapTHepamu K Co34aHUI0 NOAUToHa H,-3HepreTMku no cneayowmm TEXHONOMMAM:

* H, OKMKEHHbI U KOMNPUMUPOBAHHbIN * H,-kKoTnbI * H, B HOCMMbIX YCTPOMUCTBaX
* H, B meTannornapuaax * TOT3 u anekTponusepsbl * H,-tpancnopt n A3C
* H, B "3eneHom" ammnake * H,-asponoruyeckue CTaHumnm * CH3 B H,-uukne



OMbITHBLIE OBPA3Lbl 3NEKTPUYECKOIO TPAHCIMOPTA
ONS1 MAC CHEXXMHKA \meTv. @em -X @

laborartory .

OpgHO 1 OBYX KOSNenHble
3KCNepUMEHTAarbHbIE MOOENN
9NEKTPUYECKOro TpaHcnopTa
ANSA ABUXXEHUS MO CHEXXHOW
NOBEPXHOCTU

MHOromMOoTOpHbIE KONECHbIE U
KOJTIECHO-TyCEHUYHbIE
OMbITHbIE TPAHCMNOPTHbIE
nnaTtgopmbl C
9SIEKTPUYECKUM MPUBOLOM



OlMbITHBIE OBPA3LbI AJIEKTPUHECKOIO TPAHCIOPTA
\meoTn_. em -X | ®

ONA MAC CHEXWUHKA "s 5

Do

@
%

OJHO 1 OBYX KONenHble
bKCNepuMeHTanbHble Moaenu
il >nexTpuyeckoro TpaHcnopTa

I 19 OBMKEHWNS MO CHEXHOW

L 10BEPXHOCTU

MHOromMOoTOpHbIE KONECHbIE U
KOJTIECHO-TyCEHUYHbIE
OMbITHbIE TPAHCMNOPTHbIE
nnaTtgopmbl C
9SIEKTPUYECKUM MPUBOLOM

CTEH/I JIJTSl UICCJIEIOBAHNS BIOKOB YITIPABJEHHSI MOJTY JTbHBIMI |
MHOI'OMOTOPHBIMH DJIEKTPUYECKIMU [TATOOPMAM




CETEBOE COTPYOHWUYECTBO /\moTn_ emmlxcv ‘»5,5?*

2

Pa3pa6oTka onbITHbIX 06pa3sLOB BHEAOPOXHOIO

TpaHcnopTa C 3NeKTPUYeCKnM NpMBoOAOM ] \
)(
/\ @ - emao X
Ic:borcﬂory @
PaspaboTka onbITHbIX CUCTEM ynpaBneHns Paspa6oTtka, anpobauns n BHegpeHne
TPaHCNOPTHLIMU CPeacTBaMu MHTENNEKTyanbHbIX TEXHOMNOMIA ynpasneHns
C 3MNEeKTPUYECKMM NPUBOAOM CWMNOBbLIMW YCTAHOBKaMW TPAHCMOPTHBLIX CPEACTB C

paanquon cTeneHn aBTomaTmsauunm ANeKTpu4eckmm npmeoaom 1 cueHapueB npuMeHeHuns

36



KomnneKkcHbin MNMPOEKT. UHXXUHUPUHT U HZ-I'IOJ"IMI'OH Ha CaxanuHe

LlEHTp BOAOPOAHOINO UHXUHUPUHIA C ONbITHBIM NOZTMFTOHOM Npasurenscrso
B pamMKax co3paHMa BocTouHOro BOJ0pOAHOro Knacrepa Caxanumckoit
(npeaycmoTpeH KoHuenumein pa3sutua BOAOPOAHOW aHepreTuku B PP - PN Ne2162-p ot 05.08.21) obnactu

MepBble NpUKNagHble NUNOTHbIE NPOEKTbl anpobaumm BOAOPOAHbIX TEXHONOMMI B peasibHOM cekTope Ha CaxanuHe
W AanbHEeMLWero CepuimHoOro TMPaXKMpoBaHUA pelweHui Ha [lanbHem BocToke, ApKTuKe 1 ap. pernoHax Poccum:

1. ABTOHOMHbIE 06BEKTDI KpHTHl-IeCKOﬁ HHd)paCprKTypbl OnbITHBIi BOZOPOIHBIIT MOMHIOH BOCTOYHOTO BOZOPOIHOIO KAACTEPa
SHEpI'OCHaﬁ)-KEHMe BbILLIEK CBA3M NPUBO3HLIM KOMNPUMMUPOBaHHbIM H2 L nemommd e

AwTH cTamm

3 O ]
N Ccrest xpamesaint 320po3s 400 fap ¢ TcneRcepon
KOMmIE: pecinepos BO0pazs B 10T

2. JHEepromM3oNMpPOBaHHbIE }XUNble NOCENKH
NOKANbHbIN aKKYMYNATOP 3HEPrumn B H2

'MecTo BoCTommY MmpasKE ofopoTEOR CACTENS TPARCHRT MEITRID
BpoexTa “CoTons M

‘Mecto 278 G4Tpol MR EoRTERECPOS TPARCHILT BOJPOIA N ABTOTPARCIOPT
Mecto 17 passy aToTpaskDopTa

Kosmefinep m3otsoro npoesta “KOH™

Kosreimep msomsoro spoesta “KOH

KouTelimep CBCTEMM TPNCEY SEI0THOO BpoetTa “CoTosas s’

KosTefiep TORTRELL »3eMeRTON MO0 SpoekTa “CoToRM B
KomTefiney CRCTEMM TSN TRIOTHOO HPOSITa ~ MpABOTHAE CTAE “00 fap™
TexTpoTIES: M0Iy T ERI0TROrO BpockTa “Hosmmoso™

KosTefimep ¢ TORTBARLOL XhesaesToN H0THOM BpoerTa “Hosmono™
Komtelimep ¢ Peaokc Sarapeedt muorsoro mpoesTa “Hosmmoso™

Ooporml EvwTeiEcp CITENS TRECHEY TR BOCKTa "CoToRaN R’
MOTY TS EOMIDEEpORINEN EIOTHOTO HPOSITA ~ SMpaBOTHAS CTasmat "00 Gap™
Mwmaza ofopyoaamen

3. H2-asToTpaHcnopr
rOPOACKAasA KOMMYHA/NIbHAA TEXHUKA W NACCAKMPCKME NepeBo3Kku

4. MobunbHble H2-3neKTpoCcTaHuun
ANA NONEBbIX Narepei Ha mecte NMKBMAALMK nocnencTemnii HC

KomTeiiep ¢ TORTBELDN XIEHEHTOM HE0THOrO BpOCETa “MICT
a1 Kosmeliep CRCTENM TpamemEt 030po33 BEIOTHCR BpoesTa “MHC

2 KosTeimep CACTENM XpaSeREY 3030pOTa EEIOTHOrO BpoesTa “MUC

3 KPAITaN IEIOREATED XpasCHEY BOJOPOTHONO EMOIYEATHEOND TOTPIBCIOPTE
u LISHTp YOpaBIeHEt D0 B080M ¢ JESOBCTRATOREADN 130N
Onopao-Gavcposowa uoTym 8 BPY
Cacres masomsesmn yaexTprweckoll meprm 500 £81
CocToN Eawomemy MexTpaecsol Mcprm 00 kBT
CBCTA Yanem CoTeDaR Tanedel BNI0TRCO BpoesTa MU
TLIOMADS T8 paTsEmERE EONTEAREPOR ¢ EpCIEKTHRI ofopy Jaume
"BIpBOMIHTEOS OTpuACERE

5. UcnbiTaTenbHbIA CTEHA ANA OTEYECTBEHHbIX YCTAaHOBOK
MNOMT3 mowHocTbio o 250 kBT

WA % % O e

MuHucTepcTso MuHKUcTEPCTBO MuHUcTEpCTBO MuHuCTepcTBO NO lockopnopauusa nao
IHEPreTUKM NPOMBIWNEHHOCTH HayKK U BbICWIErO pa3suTthio flanbHero "Pocatom” "Pycluapo”
TOpProBau obpa3oBaHua BocToka u ApKTHKKM




MEXBEOOMCTBEHHbBIE OlNbITHO-UCCINEAOBATEJIbCKUE YHEHUA
BE3OMNACHAA APKTUKA - 2023

Anpobauus:

1. cueHapueB AeCaHTUPOBAHUS SNIEKTPUYECKUX CHETOX040B 4SS
pelleHns 3agay PyHKUMOHNPOBaHUS aspoMobunbHbIX rpynn LieHTpa
Jinpep MYC Poccun B peanbHbIX apKTUHECKUX YCITOBUAX

2. cueHapueB 6a3npoBaHnsa U PYHKLUNOHUPOBaHUS NOAOOHOM
TEXHUKN Ha Base TsHKenon BHEAOPOXHON TEXHUKN (Ha npumepe
Besgexona PYCAK) no mapLupyTy akcneguuuu:

r. HapesaH-Map — BaxToBbIvi nocenok Baparnaen — n. KapaTtaika — n. Amaepma —n. Ycr-Kapa —
KoMnpeccopHas ctaHuus ApbiHckasa (nobepexbe banaapaukown ryosl) — r. JlabbiTHaHrn — r. Canexapa.
MpoTsekeHHOCTb MapLupyTa nopsgka 1600 km.
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MEXBEOOMCTBEHHbBIE OlNbITHO-UCCINEAOBATEJIbCKUE YHEHUA
BE3OMNACHAA APKTUKA - 2023

Anpo6au,|/|$-| cueHapueB AeCaHTUpPOBaHUA SNTIEKTPUHECKMX CHETOX040B A1 peLlleHnAa 3aaa4y

PYHKUNOHUPOBaHUS asapoMobunbHbix rpynn LleHTpa Jingep MYC Poccumn B peanbHbIX apKTUYECKUX
yCrOBUAX:

1. lecaHTMpoBaHME ONbITHbIX 06Pa3LOB O4HOKOSIENHOW KOMMNOHOBKM B CneunanbHOn TpaHCOopMUpyeMOon




MEXBEOOMCTBEHHbBIE OlNbITHO-UCCINEAOBATEJIbCKUE YHEHUA
BE3OMNACHAA APKTUKA - 2023

Anpobauus cueHapues 6asmpoBaHNa N PYHKLMOHUPOBAHUS NOAOBHON TEXHUKN Ha Base Tsxernomn
BHEJOPOXHON TexHMKM (Ha npumepe Be3gexona PYCAK):

1. TpaHCNOPTUPOBKA B CIIOXHbIX KNUMATUYECKNX N OOPOXKHbIX YCITOBUAX HA BHELLHEN NOABECKe TSXeSon
BHEJOPOXHOWN TEXHMKM 6€3 NpUMeEHeHNa creumanbHblX nrnatgopm (Mpuuenos)

LY P | = =




AKAOEMUYECKAA CETb NOJIMTOHOB AJ1IA UCTIbITAHUA ANIEKTPOTPAHCIOPTA B CITOXHbIX
KNUMATUYECKUX N NAHOLWA®THBLIX YCNOBUAX

FeTeporeHHas rpynna TpaHCNOPTHbIX CPEeACTB C
3NEeKTPUYECKUM NPUBOAOM B CIIOXKHbIX
KNMMaTUYeCKNX 1 naHgwadgTH

e




N& NMONUIroH AN NONUroHA

MAC "CHeXWHK WCMBITaTeNbHbIA NOAUTOH H,-3HepreTMKM MMpOBOTo YPOBHA

Hnm—"eu«m i
ABTOHOMHOTO OKPYTa <




«MPUYEM 3[0ECb HAYKA!?»



NMPUMEP CEOPA OAHHbIX AN HAYYHbIX UCCNEQOBAHUA COTPYQHUKOB UMY PAH
B PAMKAX 3KCNEAULUMOHHOIO BbIE3AA (3JIEKTPO-APXbI3 2024-OCEHb)




NMPUMEP HAYYHOI'O UCCINEAOBAHUA, NTABOPATOPUA 16, MOPO30B 10.B. ‘Os

OCOBEHHOCTU NCIMOJIb3BOBAHNA GNSS RTK U IMU HA 3NEKTPUYECKOM CHEIOXOJE
O[OHOKONNENHOW KOMMNOHOBKW MNPV OBUXXEHNMN
MO HE XXECTKOW NMOBEPXHOCTW

* OTKJIOHEeHWe nNo Y, M

' : it ! !
Ne3

o 1291 63.81 25,57 57.57 67.81

2605,00 T Ne4 1011 2278 16.34 11.51 18.75

CXEMA CHEI'OIIMKIJIA C ITPEABAPUTEJIbHBIM PACITOJIOXKEHUMEM [Ipumep: anroputm o6paboTku 1aHHEIX 0T GNSS npueMHHUKOB, TO3BOJISIOINH
GNSS [TPUEMHHNKOB MHHHMH3HPOBATH JIOXKHBIE (PUKCAIMN ¥ YBEIUUUTh OOLIHMI MPOLEHT (uKcaIii
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NMPUMEP HAYYHOI'O UCCINEAOBAHUA, NTABOPATOPUA 16, MOPO30B 10.B. ’O$

OCOBEHHOCTU NCIMOJIb3BOBAHUA GNSS RTK U IMU HA 3NEKTPUYECKOM CHEIOXOJE
OBYXKONEWHOW KOMIMOHOBKW MPU ABMXXEHU
MO HE XXECTKOW MOBEPXHOCTW

«CeTb» GNSS npnemHumnkos TpaekTtopua B pexkume RTK,
c yactoTou 3anucu 100Hz cuHui - float, puonetosbin - fixed

anmen

«MNOCKOCTb»

BbICOTa




NMPUMEP HAYYHOI'O UCCIEAOBAHUA, NTABOPATOPUA 7, PE3KOB WU.I'. ‘Oﬁk@

e

NWAEHTNPUKALNA XAPAKTEPUCTUK NN PASPABOTKA AITTOPUTMOB YTPABJIEHNA MHOIOMOTOPHbBIMU KOJIECHBIMU
N KOJNIECHO-I'YCEHUYHBLIMW TPAHCINOPTHBLIMW CPEACTBAMU C SNEKTPUHECKNM NMPUBOOOM

LTA S

3000

4.3.2 Ideal PID controller G _(s)= K‘_( 1+ TL + Tys ]

s
2000 maodel !
angle Ris E(s) U(s) - "y Y(s)
) 1-::[1+L+'rds] Kye :
1000 [ ‘ + 5 T8 S(L+ 5Ty)
< 0

K .
Table 69: PID controller tuning rules — FOLIPD model Gy, (5) = —25
1000 s(l+5Ty,)
Rule K, | T, | Ty | Comment
-2000
Minimum ISE — | 0.6667/K,, 1, o T |Model: Method 1
K Haalman (1965). -
3000 Ay =236, =50 M, =19,
000 Velazquez- N 0.717
- Figueroa (1997), | 2:062 [ T ] 17 T,
Model: Method 1| K | T '
=y 5000 Minimumn performance index: servo tuning
Veldzquez- 0.0 T 0.75 0.73
" 8000 Figueron (1997), | ‘GJ[i] 1 127, h’
o 50 100 150 200 250 300 350 400 450 500 Model: Merhod 1| Ku | Ty ' T

NpoeHTudukaums mogenn QYP-konéca PacuéTtHble dpopmynbl [MN-perynatopa
yrrna pyneBow KOMOHKU

{3

““““ / Ned VT T « [INCTAHLMOHHOE YNpPaBIeHNe KaxabiM KOMECOM U Pyném
g N o « 3anuck WwabroHa ABYKEHNS! NPY YNPaBAeHNM YenoBEKOM
« MOBTOPAEMOCTb 3AMMCAHHOTO LWabrioHa B aBTOHOMHOM
,,,,, , NPOrpaMMHOM aBTOMaTUYECKOM PEXMME
« BHYTPEHHWIA KOHTYP aBTOMATUYECKOrO YNpaBeHUs! yriioM
| PYNEBOVi KOMOHKM MO MIMHWSM AaTHMKa MOMEHTa Ha Barne
« PexxM AnddepeHUmMpoBaHHOrO yrpasneHus MoTopamm

" MO CUrHany yrna pyrneBow KONOHKM
47
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NMPUMEP HAYYHOI'O UCCIEAOBAHUA, NTABOPATOPUA 7, PE3KOB WU.I'.

4D

'&\seﬁ'

MOEHTUOUKAUMNA XAPAKTEPUCTUK N PASPABEOTKA AJITTOPUTMOB YINPABJIEHMA MHOITOMOTOPHbBIM KOJIECHBIMIA
N KONECHO-IN'YCEHUYHBIMW TPAHCITOPTHLIM CPEOCTBAMU C SJIEKTPUYECKUM NMPUBOAOM

100 diffthr
a - diffrpm nepea
\ diffrpm 3aa
) |
iy :
(O )

17:22:30

x 1?’:2[2:20
Besnexoa ¢ He3aBMCHMMbIM SMEKTPONPMBOAOM KaXkaoro koneca
«["ekcamoTtopHas nnatdopma lNoneson-6»

L L
17:22:40 17:22:50
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NoeHTudukaums yrna noBopoTa Konéc no
curHanam RPM



NMPUMEP HAYYHOIO UCCNEOOBAHUA, NABOPATOPUA 16, MAKAPOB M.N. ‘OQ '4?

NCCIEOOBAHNE XAPAKTEPUCTUK OBWXEHNA NOABMXHOIO OBBEKTA AJTA PEWWEHNA 3AOAY e
ABTOHOMHOIO ABMXEHWA MO NEPECEYEHHOW MECTHOCTM

CrnaxmnsaHuve AoCT1raeTcs NyTéM MUHYMU3aLUnMn HOPMbI BEKTOpPa:
l=') — =(5) _ =(5)
Art -1, =

i i i-1

=Ti_2— 67";_1 + 157’f - 20?‘;_,_1 + 15?‘;+2 - 6?’,’+3 + Fiya

Yepes Bapnaunmn Ans BCeil TPAEKTOPUN:

S(7.53.5%) = Z( +E)TH(7] + %), H=cC,
1 -6 15 -20 15 -6 1 0 0 ...
c—|o 1 -6 15 —20 15 —6 1 0 ...| (CeRm®6xn

CrnaxeHHasa TpaekTopua ns cermeHTos no 7000 Touek




NMPUMEP HAYYHOIO UCCNEAOBAHUA, NTABOPATOPUA 16, MOPO30B 10. B., ,’<
$?

MAKAPOB M.U. 'ov 4
NCCINEOQOBAHUE XAPAKTEPUCTUK OBMXEHWA MOABMXHOIO OBBbEKTA ANA PEWWEHMA 3AOAY

ABTOHOMHOIO ABMXEHWA MO NEPECEYEHHOW MECTHOCTM

e 0OcobeHHOCTH AATUUKOB:
YacTtoTa BbluncneHua opueHrtaymum 100y (IMU),
4YacToTa BbIYMC/IEHUA NO3ULMUN U CKOPOCTU OKo0 70l
(GNSS npuemMHUK reoae3nyecKoro Kaacca TOYHOCTH)

e Tun dunbTpa:
PacwupeHHbIn dunbTp KanmaHa (no3muyma,ckopocTb,
KBAaTEPHMOH, OpCeT ANnA yCKopeHus, opceT ana yrioBomn
CKOPOCTH)

ynpaenenus,
um. BA.

e« YnpasneHwue:
FeomeTpuyeckmm
anNropuTm cnesoBaHmnA

NO 3a4aHHOWN TPAEKTOPUM.
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NMPUMEP HAYYHOIO UICCINEONOBAHUA, NTABOPATOPUA 80, TPE®PUIIOB .M.

NMPUMEHEHWE CHEIOUMKIIA ANA CEOPA NMAPAMETPOB OPUEHTALIMU U HABUTALIMIN C
PASJTMYHBLIX NCTOYHUKOB

Mpu chopmmupoBaHumn nHopmauMoHHON
M30bLITOYHOCTM BO3HMKaeT npobnema BbIGoOpa
[OCTOBEpPHbIX UCTOYHUKOB MH(OpMaL M.

lMpoBeaeHne cepmn HaTYPHbIX SKCNEPUMEHTOB MO3BOSISET:

1. [okasaTb agekBaTHOCTb pa3pabaTbiBaeMbix
anropMTMoB

2. [lpoBecTu cpaBHUTEMBHLIM aHann3 ¢ ApyrumMu
NCTOYHUKaMM

C60p noroB OCyLLECTBASANCA C NOMOLLbIO:
1)PTK

2)Cuctema Ha cmapTtdoHe (MHC/GNSS)
3)Cucrema HaBuraunmn Ha NONETHOM KOHTPOMEepe B pexmmax:
3a.MIHC/GNSS,

3b.cbipble aaHHble GNSS,

3c. cbipble gaHHble HC,

3d. onpeaenexune BbICOTbI N0 GapomeTpy




NMPUMEP HAYYHOIO UCCIIEAOBAHUA, TABOPATOPUA 11, BASEHHKOB H.U.,
NbPKbAHOB A.A.

PEMMCTPALMA MONOXEHA TENA YENTOBEKA HA OAHOKONEMHBIX TPAHCMOPTHbIX CPEACTBAX C
noMouwbo CETV IMU OATHUNKOB

Rl L LTI
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LS
NPUMEP HAYYHOIO UCCNENOBAHMS, TAEOPATOPUS! 11, BA3EHHKOB H.U., .,<>¢ @ﬁ
MbDKbSHOB AA. %% ¥

p— >

PeKOHCTPYKLMA NO3bl MblweyHana akTusHocTb (M)

MNpasuALHO Owmbum

MpasunbHoO

—emg7
——emg8
.. —acceler-r

Owmnbrum

30 —-50cex

«KnbepTpekep» — cucTema perucTpaumum n aHanmaa ABKEHU U MblLLEYHON akTMBHOCTU, COBMECTHO ¢ kadoeapa
HenpoTexHonornn M6BM HHIY, HmxHuin HoBropog n nabopatopuen “ymHon” ogexabl LleHtpa HTU
“buoHunyeckas nHxeHepus B megmuuHe” Caml MY, Camapa



NMPUMEP COBMECTHOW PABOTbI, HBO 73, KYJTATUH K.A.

Lll/l(*)pOBbIe OBOVHUKN pearnbHbIX OObEKTOB: MOSMUIOH U TPaHCMNOPTHbIE I'IJ'IaTC*)OprI




NMPUMEP COBMECTHOW PABOTbI, HBO 73, KYJTATUH K.A.

Lll/l(*)pOBbIe OBOVHUKN pearnbHbIX OObEKTOB: MOSMUIOH U TPaHCMOPTHbIE I'IJ'IaTC*)OprI

‘ - L
RPM 897.0

CTAPT || CTOIN || PEBEPC Touka 4881\29250




NMPUMEP COBMECTHOW PABOTbI, HBO 73, MUITAYEB A.H.

1) ASPOCTAT NPUBA3IHOW

CUCTEMA KOHTPOIJISA 2) KAMEPA MOHWUTOPUHIA MECTHOCTM

< 3) CTAHUMA HABNIOAEHWA
BO4JHOMU NNOBEPXHOCTH 4) NYNST YIIPABNEHWS:
POBOTOTEXHWYECKMM KOMMAEKCOM

€ 3KPAHOM HAEMIOOEHMS
5) NA3EPHBIA MAPKEP LIENEBOMO YKA3AHUA
6) BECMUNOTHBLIN NETATENLHBIA ANNAPAT
7) OBHAPY)KEHHAR LIENb
8) NONE3HbIA FPY3
- - 9) UHBIE A3POCTAThI MTPYNMUPOBKU

b 10) BE33KUMAXHbIA KOPABb
11) NOABOAHBIA APOH C AY

@




-\
PACLUMPEHUE NAPTHEPCTBA - CYOOCTPOUTENIbHOE NOAPA3OENEHUE KOMMAHWUAU NMABC®EPA % ‘ng@
www.glavsfera.ru &e

PaspaboTka akcnepumMeHTanbHbIX 06pasL0oB NnaBaTeNbHbIX CPEACTB C 3NEKTPUYECKUM NPUBOAOM
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NMPUMEP COBMECTHOW PABOTbI, HBO 73, MUITAYEB A.H.
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NMPUMEP HAYYHOIO UCCIIEAOBAHUA, NTABOPATOPUU 16 U 17, MOPO30B 10.B., AB1YJIOB A.B., ,'<

ABPAMEHKO A.H.

«CamokoppekTupytoLlasacs nnasyyasa 6aszoas ctaHums GNSS»
AHanu3 BO3MOXXHOCTU pa3meLleHnst 6asoBor ctaHumm GNSS Ha BOAHON NOBEPXHOCTU
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TpaekTopua B pexkume RTK BbicoTa,

(cnHumin-float, dnonetosbiii-fixed)
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BMECTO BbIBOAOB

B
LA A S AL
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CNACUBO 3A BHUMAHUE!

fen
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emeix Am, m NKORGIN@IPU.RU < “@

ol NMPOEKT PH® 23-29-00681



